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Introduction

The First Energy Professionals Round Table for the year 2021, took place on Thursday, the 25th of 

February.

It is part of a series of conversations leading up to the World Energy Day Conference 2021, to be held 

in Kampala, Uganda from the 20th to 22nd October 2021. 

This year’s theme for the conference is: “Energy Sustainability In Africa: Unlocking The Food 

Sustainability, Climate Change, And Water Equation”

This event served as both a launch of this year’s World Energy Day Conference theme and an 

introduction to the audience of our 2021 partners, the Uganda National Renewable Energy and 

Energy Efficiency Alliance (UNREEEA).

The roundtable was graced by two speakers: 

 • Eng. Macben Makenzi the Technical Advisor, Water and Energy for Food (WE4F) 

 • Mr. Patrick Mulindwa an Executive Member of Uganda National Renewable Energy and 

Energy Efficiency Alliance (UNREEEA).

In attendance were over 40 professionals from different sectors including participants from the 

ongoing Youth in Energy Empowerment Program (YEEP).
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In Summary

The agenda of creating a sustainable future includes tackling impacts of climate change, energy and 

water management, food sufficiency among others.

The individual items in the above agenda are mainly handled independently and the conversations in 

this roundtable were anchored on this main theme: 

Do possibilities exist to synergize sustainability project efforts for more practical impactful 

outcomes?

The event featured lessons from Uganda on holistic biomass and biogas systems that not only focused 

on energy for clean cooking but also providing practical impactful solutions to the water and food 

production agenda.

The rest of the conversation was anchored and sought to answer the following questions: 

• What vehicle will be the melting pot for solutions targeting water, energy, and food and climate 

change impact? 

• What role will waste management play in stirring up resolutions for synergistic energy interventions?

Some of the conclusions drawn from the event include:

• Waste to energy projects can carry the social and economic transformation units of getting rid of 

waste and providing energy as well.

• Scaling of innovative solutions targeting the three topics forming the basis of this year’s World 

Energy Day theme: Water, Energy and Food will need the involvement of both the private sector and 

government entities. 
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Key Issue: Water and Energy in Food Production Nexus

The demand for these three aspects is increasing due to population 
growth, urbanization, changing diets and variance in economic growth.

–Eng. Macben Makenzi

“

“
Africa has had several challenges in the sectors of food, water, energy and climate change. Addressing 

the nexus that is Water, Energy and food in the continent is central to achieving sustainability. Projects 

and conversations around water, energy and food cannot be addressed separately it remains critical 

to address these aspects jointly. 

Sub Issue: Impact of innovative solutions on Water and Energy in Food 
Production

The growing need to address the growing demand for water and energy is critical to the continent. 

Organizations, government and international initiatives should support projects and innovative 

solutions that address these nexus.

Sustainable development in Africa requires innovative solutions that ensure the resources and natural 

diversity is sustainably utilized while ensuring quality production of food. The mandate to supporting 

the programs that are involved in the nexus is to ensure that certain challenges are addressed creating 

impactful solutions.

Production of quality food for human consumption   

Africa has continuously faced the challenge of food security and quality food. Programs that address 

the nexus are meant to solve these challenges through the production of quality food through the 

sustainable use of water and green energy. WE4F initiative is in the frontline to supporting programs 

to reach this mandate. The use of sustainable water and green energy in food production speaks to 

sustainable development goals 2 (zero hunger), 6(clean water and sanitation) and 7(affordable and 

clean energy).  
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 Creating more job opportunities to the bottom of the pyramid   

Increased growth in the population calls for avenues that create job opportunities for the bottom 

of the pyramid. To support this initiative the organizations through innovative solutions in water 

management, green energy and food production will create job opportunities that will help address 

the unemployment issue focusing on the youth and women in the society along the cycle and chain of 

production. This will help address the poverty levels speaking to SDG 8 (decent work and economic 

growth) and 10 (reduced inequalities).

Encouraging innovative solutions

 Innovations and technologies are the solutions to the production of quality food e.g. use of sustainable 

renewable energy in production, solutions on water management and sustainable production and 

effective methods of food storage. New technologies and innovations will bring solutions to the 

problems involved in the production and storage of food. Such solutions will speak to food security 

in the continent and achieving goals 9 (industry innovation and infrastructure) and 12(responsible 

consumption and production).

 Promoting climate and environmental resilience and biodiversity 

Climate change and the environment are critical facets of the production of food. Organizations 

and initiatives that produce food in the cycle of the nexus should focus on sustainable and holistic 

management of water, natural resources, and the ecosystem. Private and public sectors in the energy 

space are creating solutions to climate change through sustainable projects. Such projects will speak 

to goals 13 (climate action) and 15(life on land).

The demand for these three aspects is increasing due to population 
growth, urbanization, changing diets and variance in economic 
growth.

- Eng. Macben Makenzi

“

“
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Sub Issue: Role of Public-Private Partnerships in the Nexus

The private sector plays a major role in the dissemination of innovative solutions broadly. There is a 

need for private and public partnerships in the execution of these programs for the great advantages 

and the big roles that these sectors play. 

Why Public-private partnerships? 

• Leveraging resources

Private sector involvement allows maximum utilization of resources through effective solutions with 

the little resources available to produce massive products

• Innovation and Technology

Joint objectives are met in Public-private partnerships, where there is a subsidiary in the achievement 

of goals. Continuous solutions on innovation and technology are reached through these partnerships

• Scaling Production

Case in point [1] 

A case study by (Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) WE4F project with a private 

organization was presented in the webinar showing the tremendous impact and significant improvement that 

has been made through the projects. Miyonga fresh green has been been in a joint partnership for 2 years with 

an equal share of costs where this organization is provided with training for the farmers on good agricultural 

practices, food safety and compliance and organic certification. Assistance in Piloting of solar cold storage 

and solar mill, will then see the reduction of pre-harvest and post-harvest losses and lead to increased income 

for farmers.

The results of this partnership show that the solar mill has already been put in place and the shipping on the 

cold storage is also underway.

This project indicates how water and green energy have been sustainably and effectively used to produce 

quality food.
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Biomass and Biogas Potential | Lessons from Uganda 

Have we been stewards for the natural resources availed to us?

- Patrick Mulindwa

“
“

Biomass is still the most important source of energy for the majority of the Ugandan population. About 

90% of the total primary energy consumption is generated through biomass, whose composition is 

shown in the chart below, with firewood being the most common.
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Uganda’s rural families traditionally collect firewood and store it in the dry season [2] a huge threat to 

the existing forest ecosystem.

The Uganda National Renewable Energy and Energy Efficiency Alliance (UNREEEA) has 5 member 

associations including ones focused on biogas and biomass efficiency, championing for alternative 

sources of clean, high-quality energy for cooking and other uses.

Sub Issue: Biomass Efficiency

Uganda still relies heavily on traditional biomass and to achieve SDG 7 all opportunities must be 

grasped to attain the ensure access to affordable, reliable, sustainable and modern energy to all.

The big picture for biomass activities in the country is to have bio-energy to increase food production 

and food processing and add value. These activities aim for biomass to contribute to the sustainable 

energy and food production equation

The following are some of the progressive initiatives [3] that the rest of the region can learn from the 

Pearl of Africa:

• Promotion of third-generation biomass feedstocks.

 The third generation is mainly aquatic plants such as water hyacinth, algae, etc. A move away from the 

traditional woody sources that grow on land. People want more arable land given population growth, 

combined with the demand for firewood the competition trend is causing considerable environmental 

damage and threatening the sustainability of forests. This approach also makes use of water hyacinth 

a known water body menace.

While the bio-matter of fuels made from hyacinth meets standard quality, the main hindrance of this 

approach is a sustainable method of harvesting the hyacinth.

• Production of Biochar for soil enhancement. 

Biochar is a carbon-rich solid that is derived from biomass (organic matter from plants) that is heated in 

a limited oxygen environment. Char has mainly been produced for fuels but there is a need to produce 

it for soil enhancement. For plants that require high potash and elevated pH, biochar can be used as a 

soil amendment to improve yield, improve water quality, reduce soil emissions of greenhouse gases, 

reduce nutrient leaching, reduce soil acidity, and reduce irrigation and fertilizer requirements
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• Invest in research and development in the manufacturing of quality briquettes.

Air pollution of soot from briquettes is an avoidable occurrence. The main bottlenecks in manufacturing 

are mainly the drying process and the use of the right binder. Most briquettes are made of charcoal 

dust and carbonized agricultural waste and a binding agent. There is a need to disseminate information 

on the correct technical input into the manufacturing process.

• Exploring human waste as a resource?

An interesting initiative brought up during the event was the deployment of Ecosan Toilet Technologies 

in Uganda. The system utilizes the separate and dehydrates technique where urine was considered for 

direct use in farming and the dehydrated fecal matter composted and reused as manure.

Sub-Issue 2: Holistic Biogas Systems

Biogas technology is one of the listed modern renewable energy technologies being championed in 

Uganda to cater to the clean cooking needs of the rural population. However, the technology surpasses 

just the cooking niche and has the potential to support electricity generation and food production as 

well.
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Initiatives in Uganda championed by UNREEEA member association focused on biogas: Uganda 

National Biogas Alliance (UNBA) include:

• Compressed packaging of biogas

Farmers can directly produce biogas, recycling the waste from their farms and cowsheds; can use it 

for their cooking needs; and, thanks to the bottling process, can sell the excess on the local market, 

generating income while saving the environment.

• Biogas- electricity generation

Driving synergized green projects even further is for biogas produced to be channeled to gas 

generators and produce electricity which can consequently be used to irrigate farms or support water 

purification nearby.

• Bio-slurry is used as manure for crop production.

Bio-slurry is the liquid discharged at the biodigester outlet after the gas has been tapped for energy. It 

is made up of 93% water and 7% dry matter [4]. The dry matter contains Nitrogen (N), Phosphorus (P) 

and Potassium (K), which are the required nutrients for the healthy u

• Promotion of portable bio-digesters

Permanent bio-digesters are rigid and costly to set up. There is a need to adopt a low-cost portable 

energy biogas alternative. A portable solution would also boost the access of the solution to more 

users and can also use small amounts of refuse like kitchen waste. Additionally, current septic tanks in 

residential setups can be replaced with digesters instead and energy tapped.
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Industry Perspective:  What causes the gap between 
innovative green solutions and their uptake on the ground?

1. Behavioral mindset challenge

There is a need to include social change experts and sensitize the community first on the products 

before deploying them assuming it will augur well with the targeted audience.

2. Technical quality

Poorly manufactured briquettes for example that produce soot and smoke, curtail the end goal  of 

achieving sustainability in clean cooking and would deter potential users from adopting the products

3. Government policy

Enabling policies to play a key role in aiding the penetration and scaling up of initiatives and green 

solutions.

I once encountered women of a certain village reject a borehole drilled 
closer to their homes claiming that it will cut off time they spent catching 
up with each other while heading out the long distance to fetch water. 
It made me realize the implementation of these initiatives cannot be 
viewed from only the technical side of it.

–Patrick Mulindwa

“

“
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Waste Generation Management | The Dormant resource?

“Did you know an aluminum can take between 100-200 years to decompose? Or that Canada 

produces the most waste globally? Or that Ethiopia, was the first country in Africa to implement 

waste to energy plan?

These were some of the answers to a brief quick-fire chat session engaging the audience during this 

roundtable. A majority of those in attendance held the wrong assumption that developing countries 

produce more waste than developed countries. While this may not be the case now, studies project 

that Africa’s waste quantities shall surpass that of both East Asia and the Pacific by 2075. [5]

Sub-Saharan Africa is projected to be the world’s fastest-growing region for waste by 2050 [5] during 

which waste generation will peak. The urban population expected to increase by threefold will amplify 

the challenge of managing this bulging menace.

These worrying trends and projections are a clear indicator that a conversation on sustainable future 

agenda cannot be held without consideration of waste management.

So how does the region align waste management with the sustainability agenda?  

We look at the current situation in East Africa and what opportunities exist.
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Sub Issue: Waste Management Status | East African Outlook

Countries in East Africa have most of their waste being organic with plastics and paper coming in 

second as shown in chart composition [6] below:

This growing solid waste levies a heavy tax on environmental and human health and the pressure for 

the need for sustainable and innovative waste management is unyielding.

By 2030 it is projected that municipal solid waste will increase by approximately 60% for Kampala and 

Nairobi and by 74% for Dar Es Salam [5]. The impacts of improper waste management will only get 

worse as the years go by and the call to action is long overdue. 

Sub-Issue 2: Waste to Power Opportunities in East Africa

“Waste-to-Energy” refers to a group of technologies that treat and convert waste to recover energy in 

the form of heat, electricity, or alternative fuels such as biogas. 

The technologies can differ in the scale of application and complexities of implementation: from the 

production of cooking gas from the household, kitchen refuses to utility-sized electricity generation 

from controlled landfills.
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The use of biomass feedstocks to make briquettes and biogas production from bio-digesters are some 

of the most common waste to energy initiatives in the region, mostly driven by the private sector. 

Continued progress has been made in disseminating efficient wood and charcoal stoves in an attempt 

to build more diversity and strengthening the resilience of the march away from traditional biomass 

energy sources.

The little-known and less widespread form of waste to energy projects is waste as a source of 

sustainable power generation.

However, East Africa is home to Africa’s only operating major waste-fed power project in Africa - 

the Reppie plant in Ethiopia [7]. Kenya seems to follow suit with plans to set up a power plant at the 

already full Dandora landfill underway [8]

If a landfill-powered generation is a viable source to contribute to the renewable pool and a possible 

solution to the waste management crisis, what are the challenges hindering its uptake among East 

African municipals?

• There is little or no organized waste collection. Householders and businesses are forced to make 

their arrangements for uncollected wastes – generally by illegal dumping. While for the generated 

waste there is seldom any measurement done.

• Where organized waste collection exists, consumers need to be trained to sort and dispose of waste 

in ways that support waste to energy fuel collection.

• Incineration as a way to convert waste to power in landfills comes with stigma and challenges. They 

include: 

 » Air pollution and environmental concerns.

 » Most of the municipal waste is moist and would require a significant amount of energy to  

 burn adding to the cost.

 » The composition of waste in the region is mostly organic, lowering the calorific level,   

 meaning the waste would burn less efficiently.

There is plenty of waste but effort and focus should be on upgrading institutional framework to 

incentivize against the commercial and behavioral barriers to better waste management.

Waste prevention, recycling, reuse, and recovery are important to waste management strategies that 

have the potential to ease the burden on landfills, conserves natural resources, and save energy.
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Conclusion 

The water-food-energy is central to sustainable development. Demand for all three is increasing, 

driven by a rising global population, rapid urbanization, changing diets, and economic growth.  Waste 

is also a bulging menace that should be managed or tapped into as a resource to contribute to the 

sustainability agenda.
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Eng. Macben Makenzi

Technical Advisor, Water and Energy for Food (WE4F)

Macben Makenzi is an automation and energy engineer with over 10 years experience in 
industrial automation, energy audits and renewable energy projects.

He holds a bachelor’s degree in Mechatronic Engineering, a Master’s degree in Energy 
Technology and a Master’s degree in Mechatronic Engineering.

The Speakers

During the past decade, his work has focused on the design, evaluation and development of techno-efficient 
solutions for different industrial setups. He has also led the execution of several renewable energy projects in the 
East Africa region. Additionally, as a Certified Energy Manager (CEM®), he implements investment grade audits 
for different clients.

Macben holds several industrial licenses including Solar PV T3 license and Energy audit license (Grade A) from 
the Energy Regulatory Commission of Kenya (ERC), Environment Impact Assessment (EIA) license from NEMA 
and several other international certifications.

Mr. Patrick Mulindwa

Mr. Mulindwa is a bio-energy specialist and an executive member of the Biomass Energy 
Efficiency Technologies Association (BEETA) is a nonprofit making organization that 
works as the common voice of the biomass sector in Uganda intending to develop a 
competitive and sustainable biomass market, a member of UNREEEA.

He is also an Assistant Lecturer in the Department of Physical Sciences at the School of Engineering and Applied 
sciences, Kampala International University. He is a dedicated and self-motivated professional and researcher 
who specializes in identifying and rectifying discrepancies and issues requiring accuracy and attention to detail in 
Industrial Chemistry, Chemical Engineering principles, and Chemistry at large.

He is an experienced researcher who worked as a fellow at Mbarara University and University of Kassel 
(Germany) under the RELOAD Project. He also worked as a project coordinator on BWS-Project (Problem areas 
and solutions for a sustainable and safe drinking water supply) with Ndejje University and Rotten burg University 
as well as the acting Academic Registrar at Exceed institute of management and technology.

Mulindwa is the holder of a master’s degree in Chemistry (food chemistry) from Mbarara University and a 
bachelor’s degree in Industrial Chemistry from Makerere University.
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Meet the Partner!

Peter Achieng

Energy Engineer

World Energy Day Conference 2021 is headed to Kampala, Uganda and the WED secretariat is pleased to announce 
our Ugandan partner, UNREEEA.

The Uganda National Renewable Energy and Energy Efficiency Alliance (UNREEEA) is a non for profit organization 
that was incorporated in 2014. It is comprised of the private sector players in the various renewable energy and 
energy efficiency sub-sectors.

The Alliance as an umbrella organization currently brings together a network of five member associations;

1. Biomass Energy Efficient Technologies Association (BEETA)
2. Uganda National Biogas Alliance (UNBA)
3. Hydropower Association of Uganda (HPAU)
4. Uganda Solar Energy Association (USEA)
5. Energy Efficiency Association of Uganda (EEAU/Energy Auditors)
6. Wind Power Association of Uganda (WPAU)
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