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Annex 1. 10 Developed Concept Notes 

List of Acronyms 
Acronym Description 
AD Anaerobic Digestion 
ADM Amathole District Municipality 
AI Artificial Intelligence 
BES Bio-electrochemical Systems 
BESS Battery Energy Storage System 
EV Electric Vehicle 
GHG Greenhouse Gas 
LPG Liquefied Petroleum Gas 
MBGs Milk Bulking Groups 
MRES Malawi Renewable Energy Strategy 
MUST Malawi University of Science and Technology 
NGOs Non-governmental Organizations 
PUE Productive Use of Energy 
SAPS South African Police Services 
SHS Solar Home System 
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1. Enhancing Use of Stand-Alone Solar System for Livelihood 
Improvement 

 

Problem Statement/Background 

Malawi is undergoing a sustainable energy sector transition to meet the needs of its people, 

stimulating economic growth and protecting the environment. Currently, electrification rates in rural 

areas remain alarmingly low, with only 1% of the population having access to reliable electricity. 

Dependence on biomass fuels for cooking has led to severe deforestation, environmental degradation, 

and adverse health effects from indoor air pollution. Recognizing these challenges, the Enhancing Use 

of Stand-Alone Solar Systems for Livelihood Improvement project aims to increase the affordability, 

accessibility, and acceptance of solar energy technology among low-income communities. The project 

aligns with Malawi’s national policies, including Malawi Vision 2063, the National Energy Policy, the 

Malawi Renewable Energy Strategy (MRES), and the National Charcoal Strategy. At the district level, it 

directly supports the Mulanje District Council’s call for improved access to reliable energy, as outlined 

in its District Development Plan. 

Challenges Addressed 
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The project seeks to overcome three primary barriers to solar energy adoption: affordability, access 

to products, and after-sales support. High upfront costs prevent many low-income households from 

purchasing solar systems, while limited distribution networks hinder access to quality products. 

Additionally, the lack of user education and maintenance services reduces system efficiency and 

longevity. Traditional biomass cooking fuels remain prevalent due to the absence of viable alternatives, 

contributing to deforestation and respiratory diseases from indoor smoke exposure.  

Solutions Proposed 

To ensure that even the lowest-income earners in remote areas can own and utilize solar energy 

systems, financial accessibility will be enhanced by engaging informal financial service providers to 

facilitate microloans for solar system purchases and linking eligible clients to donor-funded solar 

subsidy programmes, reducing upfront costs. Distribution networks will be strengthened by recruiting 

and training 25 local sales agents to ensure last-mile distribution and after-sales support. A novel 

hybrid solar-biomass stove will be introduced, reducing biomass consumption by up to 80% and 

enabling the use of alternative feedstocks such as cow dung and fallen leaves, mitigating deforestation. 

Energy efficiency and user education programmes will be provided to households to optimize solar 

system performance and ensure long-term sustainability. Compliance with Lighting Global Standards 

and Malawi Bureau of Standards will be enforced to guarantee product quality and safety. 

Resources Needed 

The successful implementation of this project requires €89,000 in financing to cover system 

installations, training programmes, financial facilitation mechanisms, and operational expenses. The 

funding will support the procurement and installation of 7,000 stand-alone PV systems ranging from 

10Wp to 300Wp. It will also facilitate the development of loan agreements with 50 informal financial 

service providers, the establishment of partnerships with donor organizations to provide solar home 

system (SHS) subsidies, and the training of 25 local sales agents for product distribution and customer 

support. Additionally, the project will implement household energy education programmes for at least 

7,000 households. 

Stakeholders Involved 

The project relies on collaboration among key stakeholders, including government agencies, financial 

institutions, donor organizations, local sales agents, and community organizations. Malawi’s Ministry 

of Energy and the Mulanje District Council will ensure alignment with national and district-level 

policies. Financial institutions, including Village Savings and Loan groups, Farmers’ Cooperatives, Tea 

Estate Tenants Associations, and Civil Servants Savings and Credit Cooperatives, will provide 
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microloans for solar system purchases. Donor organizations will support the initiative by offering SHS 

subsidies to low-income households. Local sales agents will play a critical role in last-mile distribution, 

customer support, and maintenance services. Community organizations will assist in public 

awareness campaigns and user education programmes to ensure widespread adoption of the 

technology. 

Potential Impact 

The Enhancing Use of Stand-Alone Solar Systems for Livelihood Improvement project is expected to 

significantly increase electrification rates, economic opportunities, and environmental sustainability 

in rural Malawi. The initiative aims to raise the electrification rate in the targeted area from 1% to 50% 

within 12 months. It will provide access to clean energy for 38,000 people, improving public health by 

reducing exposure to indoor air pollution. Educational opportunities for 20,000 schoolchildren will be 

enhanced through improved lighting for nighttime study. The project will promote gender equality by 

empowering 1,000 women to establish solar-powered businesses and recruiting 15 female sales 

agents. Economic growth will be stimulated by enabling 500 dairy farmers to acquire solar-powered 

refrigerators and 300 young entrepreneurs to launch micro-businesses. Additionally, the initiative is 

projected to prevent approximately 50,000 metric tons of CO2e emissions in the first year, 

contributing to Malawi’s national greenhouse gas (GHG) reduction targets. 

Pre-feasibility Study Results 

The pre-feasibility analysis conducted on the solar energy project proposed for Mulanje District in 
Malawi suggests a promising opportunity for economic viability, socio-economic impact, and 
scalability. The initiative aims to increase electricity access through stand-alone SHS, leveraging a 
combination of the Pay-As-You-Go model and end-user financing to improve affordability. The 
project promises significant socio-economic benefits, including increased energy access from 1% 
to 19% of district households, reduced indoor air pollution, improved business productivity, and 
enhanced educational outcomes. Also, the installation of solar-powered cold storage facilities will 
benefit dairy farmers, while small enterprises such as salons, barber shops, and video showrooms 
will extend their operational hours. Moreover, the initiative supports gender inclusion by employing 
women and youth as sales agents, thereby fostering economic empowerment. 

The projected return on investment for the project is positive, indicating profitability. The financial 
model relies on instalment-based payments, reducing barriers to affordability while ensuring a 
steady revenue stream. The engagement with local financial service providers enhances financial 
accessibility for low-income households, ensuring demand and minimizing default risks. Several 
risks could impact project success, including high inflation rates, currency fluctuations, supply 
chain disruptions, and consumer payment defaults; however, the project aims to mitigate these 
risks through bulk purchasing to counter inflation, payment agreements in local currency to reduce 
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forex-related challenges, and diversified customer segments to ensure sales resilience. Additionally, 
engagement with reputable suppliers ensures product quality, backed by warranties and after-sales 
support, addressing concerns about solar technology durability. 

To scale the project effectively, the implementing organization needs to strengthen partnerships 
with financial institutions to expand end-user financing options. Moreover, government-led solar 
subsidy programmes should be leveraged to further enhance affordability. The use of trained local 
sales agents should be expanded to ensure widespread adoption and after-sales support. Finally, 
future expansion could include solar-powered water pumps and mini-grid solutions for larger 
communities, aligning with national energy policies and increasing the long-term impact. Overall, 
the project is highly feasible, presenting a strong case for profitability, sustainability, and scalability 
while addressing critical energy poverty challenges in Malawi. 
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2. Electrifying Transportation Solutions for Kisumu County: Advancing 
Commercial Electric Mobility 

 
Problem Statement/Background 

Kisumu County's transport sector is a significant contributor to GHG emissions, comprising 84.62% of 

total emissions in 2021, equivalent to 7,845.8 MtCO2e (Baseline Emission Inventory of Kisumu, 2021). 

These emissions are expected to rise due to increasing car registrations and the influx of motorbikes 

and tuk-tuks, which serve as primary transportation for low- and middle-income earners. The 

transport sector plays a crucial role in Kenya's climate commitments. To address this challenge, 

Kisumu County is aligning with national and regional climate strategies, including the Kisumu County 

Integrated Climate Change Action Plan (2022-2027), the County Integrated Development Plan (2023-

2027), the National Climate Response Strategy, and the roadmap to 100% Renewable Energy adoption 

by 2050. The project also integrates energy transition goals under the Energy Transition and 

Investment Plan, focusing on reducing fossil fuel use in the transport sector, improving air quality, 

stimulating economic growth, and reducing fuel costs for residents. 

Challenges Addressed 
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Kisumu County faces multiple challenges in its transition to sustainable transport. The high levels of 

exposure to volatile oil prices and high levels of air pollution and GHG emissions from the transport 

sector contribute significantly to economic inefficiency, health issues, environmental degradation, and 

climate change. The rapid increase in vehicle registrations, particularly motorcycles and tuk-tuks, 

further exacerbates the problem by escalating carbon emissions. Economic dependence on fossil 

fuels makes transportation expensive and unsustainable in the long run, creating financial burdens 

for residents. 

Additionally, the county lacks sufficient infrastructure to support the widespread adoption of electric 

vehicles (EVs), including charging stations and maintenance facilities. Limited awareness and technical 

capacity among stakeholders present barriers to e-mobility adoption. Social and gender inequalities 

also persist in the energy and transport sectors, limiting opportunities for women and marginalized 

groups to benefit from the shift to clean transportation. 

Solutions Proposed 

The project envisions a collaborative public-private partnership to drive e-mobility adoption in Kisumu 

County. This initiative includes a comprehensive plan to manufacture and retrofit EVs, develop 

charging infrastructure, and promote clean transportation. To support the transition, subsidies will be 

provided to retrofit 3,000 two-wheelers and 1,000 three-wheelers, making them more accessible and 

affordable to transport operators. 

A network of 70 charging stations will be installed, strategically distributed across the county, with 42 

stations located in peripheral and rural wards and 28 in city centre wards. To complement 

infrastructure development, awareness campaigns will be conducted to educate residents about the 

benefits and operational aspects of e-mobility. In a forward-looking approach, Kisumu County intends 

to allocate funds within the Rural Electrification Fund and the Consolidated Energy Funds to support 

e-mobility businesses and enterprises registered within the county. 

All charging infrastructure will be powered entirely by solar energy, ensuring a sustainable and cost-

effective energy supply. Solar panels will be installed on existing boda boda shades, requiring only 

minimal modifications during project implementation. This approach leverages existing structures to 

minimize costs and enhance accessibility to clean energy for transportation. 

Resources Needed 

The successful implementation of the project will require a combination of financial, technical, and 

policy support. Financial resources are needed to fund retrofitting subsidies, establish charging 

stations, and provide incentives for private sector participation. Technical expertise is crucial for the 

manufacturing, retrofitting, and maintenance of EVs to ensure efficiency and reliability. 
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Policy support will play a key role in creating an enabling environment for e-mobility, including 

regulatory approvals, incentives, and standards for EV adoption. Additionally, capacity-building 

initiatives will be implemented to train boda boda operators, mechanics, and entrepreneurs on the 

technical and business aspects of e-mobility. Public awareness campaigns will also be essential to 

encourage behavioural change and acceptance of electric mobility solutions within the community. 

Stakeholders Involved 

The project will bring together a diverse group of stakeholders from both the public and private 

sectors to ensure its success. The Ministry of Energy will provide approval and regulatory oversight, 

ensuring compliance with national energy and transport policies. The County Government of Kisumu 

will facilitate land allocation for charging stations and support policy development to create a 

conducive environment for e-mobility investments. International organizations such as the United 

Nations Institute for Training and Research will contribute to capacity-building efforts, providing 

training and knowledge-sharing opportunities. The E-Mobility Association of Kenya will offer technical 

support and advisory services, ensuring that the project aligns with best practices and industry 

standards. Boda Boda Riders Association members will be key beneficiaries and end-users of the 

retrofitted electric two- and three-wheelers. Private sector partners, including Knights Energy, Roam 

Electric, Qtron Industries, and E-Safiri, will play a crucial role in the development of charging 

infrastructure, EV manufacturing, and battery supply. Local entrepreneurs and enterprises will also 

be engaged in business operations and service delivery to foster economic growth within the county. 

Potential Impact 
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The transition to e-mobility in Kisumu County is expected to generate a wide range of benefits across 

environmental, economic, and social dimensions. Environmentally, the project will significantly reduce 

GHG emissions from the transport sector, supporting Kenya’s national climate commitments and 

improving air quality within the county. The shift to electric mobility will also reduce reliance on fossil 

fuels, decreasing carbon footprints and mitigating climate change effects. Economically, the project 

will create new green job opportunities in the manufacturing, maintenance, and operation of electric 

mobility infrastructure. This will provide sustainable employment options for residents and stimulate 

the local economy. Additionally, the lower operational costs of EV will result in cost savings for 

transport operators and residents, increasing disposable income and financial stability. The project is 

committed to promoting social and gender inclusion by ensuring that at least 30% of women and 

marginalized groups are involved in decision-making processes and employment opportunities. 

Dedicated roles will be allocated to women in charging station operations and retrofitting facilities, 

fostering gender equality in the energy and transport sectors. By reducing fuel costs and emissions, 

the project will enhance overall quality of life for Kisumu residents. Improved air quality will lead to 

better health outcomes, particularly for vulnerable populations exposed to pollution from 

conventional fossil fuel vehicles. 

Beyond Kisumu County, the project serves as a model for replication across Kenya and Africa. The 

initiative aligns with existing climate financing mechanisms such as the Financing Locally Led Climate 

Actions initiative, presenting opportunities for expansion to other regions. With an innovative 

approach that combines public-private partnerships, clean energy adoption, and inclusive economic 

growth, Kisumu County is positioning itself as a leader in sustainable transport solutions, paving the 

way for a just and equitable energy transition across Africa. 

Pre-feasibility Study results 

The project presents a significant opportunity to enhance sustainability in Kisumu through the 

retrofitting initiative. The project currently lacks feasibility from a technical and economic standpoint, 

based on the data, information and assumptions outlined in this pre-feasibility study. To enhance its 

viability, specific recommendations and changes must be implemented. The following sections detail 

these necessary adjustments.   
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3. Off-grid Solar Powered Cold Rooms in Kenya 

 

Problem Statement/Background 

Kenya has implemented a National Cooling Action Plan (2023) with energy efficiency targets for 

cooling equipment, the promotion of natural refrigerants, and the enhancement of agricultural cold 

chains. Key initiatives include enabling market conditions for cold chains, expanding fiscal benefits for 

cold storage, raising awareness, supporting research and development, promoting access to 

innovative business models, and designing financing mechanisms for smallholder farmers. However, 

these efforts remain incomplete due to gaps in regulatory frameworks and enforcement. The informal 

nature of many markets further complicates implementation. Food loss and waste remain major 

concerns in Kenya. The UNEP Food Waste Index (2021) reports that approximately 14% of global food 

production is lost before reaching retail, while 17% is wasted at retail and consumption levels. In Sub-

Saharan Africa, food losses amount to at least US $4 billion per year, sufficient to feed 48 million 

people. Homabay County, particularly Mbita, suffers from food waste due to inadequate cooling 

infrastructure, inefficient handling and storage, and long transport distances. The region relies on 

fishing as a primary livelihood, with limited local fruit and vegetable production, exacerbating 

dependence on perishable produce transported over 100–500 kilometres. 
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Challenges Addressed 

The cold chain sector in Kenya faces multiple obstacles that hinder its development and effectiveness. 

A major challenge is the absence of sufficient regulatory incentives and enforcement mechanisms, 

making it difficult to ensure compliance and widespread adoption of best practices. Smallholder 

farmers and retail vendors also struggle with limited access to cold storage facilities, leaving 

perishable goods vulnerable to spoilage before reaching the market. High food loss in the supply chain 

is another critical issue. Inefficient handling, long transport distances, and a lack of refrigeration 

infrastructure result in significant amounts of wasted food, directly impacting food security and 

economic stability. Additionally, in rural areas, conventional cold storage solutions remain largely 

unfeasible due to their reliance on grid electricity, which is often unreliable or unavailable. This is 

further compounded by inconsistent government policies that create uncertainty for renewable 

energy investments and hinder the scaling of sustainable cold chain solutions. Disaggregated and 

informal market structures also pose a challenge, as they make it difficult to coordinate stakeholders 

and implement systematic cold chain interventions. Without better integration and strategic 

alignment, small-scale vendors and farmers remain unable to benefit from available solutions. 

  

Innovative Solutions Proposed 

Through the SESA project, WeTu collaborated with SelfChill, an award-winning provider of modular 

cooling solutions, to pilot an off-grid solar-powered cold room in Mbita, Homabay. This initiative 

introduced a groundbreaking approach to sustainable and energy-efficient cooling, utilizing solar PV 

with advanced thermal storage capabilities to provide off-grid refrigeration technology. The pilot 

project began with an extensive baseline assessment, engaging over 50 retailers, market associations, 

and wholesalers to evaluate food waste levels and income loss. This research guided the 

implementation of a cooling-as-a-service model, which allows small vendors and farmers to access 

refrigeration without requiring large upfront investments. By offering an inclusive financing approach, 

the project made cold storage more accessible and affordable. The initiative also demonstrated the 

viability of modular, off-grid cold storage solutions as a scalable alternative to traditional diesel-

powered refrigeration. Additionally, a commercially viable business model was developed to expand 

cold room installations along the Lake Victoria shoreline, combining sustainability with economic 

feasibility. Looking ahead, the plan is to scale up by deploying 10–15 solar-powered cold rooms across 

Western Kenya, targeting fresh produce and fish value chains. The expansion strategy incorporates 

blended financing mechanisms, combining concessional financing, equity, and grants to ensure long-

term sustainability while attracting private sector investments. 

 

Resources Needed 
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For the successful scale-up of this initiative, several key resources are required. Financial support is 

critical to transition from a pilot project to multiple locations, necessitating investment through 

blended financing models. Additionally, technical assistance is needed for system installation, 

maintenance, and capacity building to ensure operational effectiveness. Policy advocacy plays a 

crucial role in securing regulatory support and incentives for off-grid cold storage solutions, helping 

to create an enabling environment for expansion. Establishing partnerships with private sector actors, 

local governments, and development organizations will also facilitate smooth implementation and 

coordination. Finally, market data and impact assessments are essential for optimizing business 

models and operational strategies, ensuring the intervention remains effective and sustainable in the 

long run. 

 

Stakeholders Involved 

A diverse group of stakeholders plays a role in the success of this initiative. Smallholder farmers and 

retail vendors, particularly women, stand to benefit from reduced food loss and increased income due 

to improved storage solutions. Local government agencies are key actors in shaping policies that 

support agricultural and energy-related initiatives. The private sector, including technology providers 

like SelfChill, contributes innovative solutions for solar cooling and other advancements in cold 

storage technology. Development partners and non-governmental organizations (NGOs) focused on 

food security, climate resilience, and economic development also support the project through 

technical expertise, funding, and community outreach. Lastly, community-based organizations 

facilitate local engagement and awareness, ensuring the adoption and long-term success of the 

intervention. 

  

Transformational Impact 

The scale-up of solar-powered cold rooms has the potential to create significant economic, social, and 

environmental benefits. By reducing food loss and waste, the initiative contributes to food security, 

ensuring a more reliable supply of fresh produce and fish, particularly in regions that rely on 

transported perishables. Economically, the project enhances income opportunities for smallholder 

farmers and vendors, particularly women, by minimizing spoilage and improving market access. The 

environmental impact is also substantial, as reducing food waste directly lowers GHG emissions, while 

the use of alternative refrigerants further mitigates climate impact. From a technological perspective, 

the initiative promotes cutting-edge solar-powered cold chain solutions, fostering local expertise and 

innovation in the renewable energy sector. The project also addresses social equity, as women 

vendors, who constitute most of marketplace retailers, gain increased financial stability and economic 

resilience. Additionally, the intervention strengthens policy and market development by 

demonstrating replicable cold chain models that can be scaled in Kenya and beyond. Comparative life 
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cycle assessments indicate that operating the SelfChill cold room with solar PV results in 86% lower 

emissions compared to diesel generators and 81% lower emissions than grid electricity. With the 

Mbita cold room consuming 6 kWh per day, its avoided emissions amount to approximately 3000 

gCO2/kWh per day. Furthermore, considering that each ton of food spoilage emits nearly one ton of 

CO2 equivalent, the project delivers notable climate benefits. By introducing innovative, sustainable 

cold storage solutions, this initiative has the potential to transform food systems, enhance economic 

resilience, and contribute to Kenya's climate goals, while directly benefiting vulnerable communities 

that rely on perishable goods for their livelihoods. 

 

Pre-feasibility Study Results 

Based on the viability of the cold room, the next steps will entail conducting demand and needs 

assessments at the other existing WeTu hubs in the Western Kenya region to explore the customer 

segment, the willingness, potential opportunities to link farm to retail storage cold chain, etc. As 

demonstrated already through the data, the uptake of crates and the use of cold room is increasing 

gradually and it requires time for new services and innovations in the rural markets to stabilize and 

for business developers to identify modalities which are feasible, and subsequently establish the links 

with the financing community on the optimal avenues and financing instruments for structuring cold 

room and cold chain projects.  There is a need to establish a solid sustainable business case and clear 

usage and uptake by the users. Currently, many cold rooms in the Kenyan market remain 

underutilized, and we believe it would be unwise to invest in assets and infrastructure that are likely 

to sit idle if we scale up now. Hence, it is important to allow maturity of the application, sensitivity and 

awareness among the users, further engaging with the ecosystem of market actors to find co-benefits 

and incentives for higher uptake and demand.  



 

 

 
 

 

 14 
 

4. Developing a Mobile Solar Powered Battery Energy Storage System 
for Power Backup of Milk Cooling Facilities in Thyolo District, Malawi. 

 
Problem Statement/Background 

Malawi's economy heavily relies on agriculture, which contributes approximately 30% to the national 

GDP, employs 80% of the economically active population, and provides a livelihood for 90% of the 

total population. However, the country is highly vulnerable to climate change, experiencing severe 

droughts and flooding that threaten agricultural productivity. While short-term interventions like cash 

transfer programmes have been implemented, these solutions are not sustainable. A long-term 

approach is necessary to enhance climate resilience within Malawi's agriculture sector. 

Dairy farming has been identified as a key component of Malawi’s 2063 Agenda for agricultural 

diversification. In Thyolo District, smallholder farmers receive dairy cattle to produce milk for sale to 

processing companies. However, unreliable power supply leads to milk wastage, negatively affecting 

farmers' incomes. In response, cooperatives have adopted alternative energy solutions that are often 

expensive and environmentally unfriendly, contradicting Malawi’s goal of universal access to clean 

and affordable energy. 

Challenges Addressed 
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Dairy farmers in Thyolo District face significant milk wastage due to frequent power outages. The Milk 

Bulking Groups (MBGs), responsible for cooling milk before delivery to processing companies, struggle 

with operational inefficiencies due to unreliable electricity. Farmers often incur high costs to access 

these facilities, forcing them to sell milk at lower prices to alternative buyers. The energy system is 

further vulnerable to climate change-related disruptions, such as flooding and droughts that damage 

power infrastructure. Between 2014 and 2016, the National Commission of Science and Technology 

piloted a solar-wind hybrid power system for milk cooling, but sustainability challenges persisted. 

Farmers lacked the technical and economic capacity to operate and maintain the system, particularly 

the Battery Energy Storage System (BESS). Lessons from this initiative have informed the development 

of a new, more sustainable intervention. 

Solutions Proposed 

The Malawi University of Science and Technology (MUST) is piloting an innovative solar-powered 

mobile BESS to provide power backup for MBGs in Thyolo District. Designed as a university-private 

sector partnership, the project ensures long-term sustainability through the commercialization of 

energy services. Initial funding of 32 million kwacha has been secured, with part of the funds allocated 

to baseline studies on milk waste and the feasibility of solar-powered mobile BESS. A solar charging 

station will be installed at MUST, featuring solar panels, a charge regulator, an inverter, and deep-

cycle batteries configured to meet the energy demands of milk cooling facilities. A private company 

will be contracted through open tendering to operate the system as a business, ensuring financial 

viability and sustainability. The project is expected to generate 43,279 kWh of electricity per year, 

significantly reducing dependency on diesel generators and cutting CO2 emissions. 

Resources Needed 

The project requires infrastructure development for the solar charging station at MUST, the 

procurement of solar panels, inverters, charge regulators, and deep-cycle batteries, as well as the 

fabrication of mobile BESS trailers. Additionally, technical training will be provided for operators and 

entrepreneurs, and funding will be allocated for system maintenance and expansion. 

Stakeholders Involved 

Key stakeholders in the project include MUST, which provides research and technical expertise, and 

private sector partners responsible for operating and commercializing the energy services. MBGs 

serve as the primary beneficiaries, while local government authorities offer regulatory and policy 

support. Development partners and investors contribute financial and technical assistance, and 

women's groups are engaged to ensure gender inclusivity in project benefits. 

Potential Impact 
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This project offers significant environmental, economic, and social benefits. The solar-powered BESS 

will replace diesel generators, reducing CO2 emissions by approximately 58 tons per year. By 

preventing milk wastage, the initiative enhances food security, improves farmers’ incomes, and 

supports economic empowerment, particularly for women who make up the majority of MBG 

members. Beyond dairy farming, the mobile BESS model is scalable and can support other economic 

activities, such as providing power backup for fish traders, fresh produce retailers, and social events. 

The project also creates employment opportunities for youth in marketing, technical maintenance, 

and operations. Additionally, it fosters research and education at MUST, allowing students and faculty 

to engage in practical learning and data-driven innovations. In the long term, the model can be 

replicated across Malawi and other countries facing similar challenges, fostering sustainable energy 

solutions and economic resilience in climate-vulnerable communities. 

Pre-feasibility Study Results 

There is huge untapped potential for such milk cooling facilities. The government is also promoting 

enterprises in the domain of milk cooling which provides a suitable opportunity for this project 

concept to be developed further. However, a detailed feasibility and viability analysis of the project 

should be done further to concretely address the unanswered questions in the pre-feasibility study. 

It will also help in exploring funding opportunities and in convincing the funders about the 

sustainability of this business in the coming years. 
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5. Micro-grids for Off-Grid Communities in Lagos, Kenya 

 
Problem Statement / Background 

Lagos, Nigeria, is home to over 27 million residents, making it one of the largest urban centres in the 

world. Despite its status as the largest consumer market in Sub-Saharan Africa and a key economic 

hub, access to electricity remains a critical challenge. As of 2020, only 31% of households were 

connected to the grid, leaving approximately 69% either unconnected or relying on self-owned 

generators, kerosene lamps, and other high-cost, fossil-based energy sources. Current grid supply 

meets only 0.9 GW of the estimated 5 GW electricity demand, resulting in severe energy deficits, 

especially in informal settlements and poorer communities. Without intervention, full electrification 

through traditional grid expansion could take up to 20 years. 

Challenges Addressed 
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Millions of Lagos residents, particularly those in low-income communities, struggle with unreliable 

and unaffordable electricity. Poor households spend over 10% of their income on alternative energy 

sources such as generators, which are both costly and environmentally damaging. The city's energy 

sector is responsible for 55% of its GHG emissions, amounting to 14.56 MtCO2e, contributing 

significantly to climate change and air pollution. Limited electricity access also restricts business 

growth, job creation, and economic productivity, disproportionately affecting women and girls, who 

bear the brunt of energy poverty. With unreliable power, educational opportunities are limited, and 

safety concerns are heightened, especially in unlit areas at night. 

Solutions Proposed 

This project seeks to provide clean, affordable, and reliable electricity to five million off-grid urban 

residents in Lagos through solar-powered micro-grids. By electrifying 1.6 million households—36% of 

all households—by 2030, this initiative aims to enhance access to energy in a sustainable and scalable 

manner. The project will prioritize solar technology due to its adaptability, ease of installation, and 

capacity to meet increasing energy demands. Beyond energy access, the initiative is expected to 

stimulate socio-economic growth by enabling business expansion, fostering entrepreneurship, and 

generating over 40,000 jobs. Environmental benefits are a key focus, with the project estimated to 

reduce emissions by approximately 3.47 MtCO2e, improving both indoor and outdoor air quality while 

mitigating noise pollution caused by generators. The initiative will also enhance public services by 

providing reliable electricity to schools and healthcare centres, ensuring they can operate efficiently 

with modern equipment and communication systems. Women will particularly benefit from the 

programme, as reduced reliance on fossil fuels will lessen their household labour burden, allow more 

time for income-generating activities, and create opportunities for participation in renewable energy 

initiatives. 

Resources Needed 

The successful implementation of this project requires significant financial investment from 

multilateral finance institutions, donor agencies, and private investors. Policy and regulatory support 

will be crucial to fostering an enabling environment for off-grid solar solutions and accelerating 

deployment. Technical expertise will also be needed, necessitating collaboration with local and 

international partners for infrastructure development, training, and capacity building. Moreover, 

community engagement is essential to ensure public awareness and acceptance, encouraging active 

participation from residents and businesses in the transition to clean energy. 

Stakeholders Involved 
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The Lagos State Government and the Federal Ministry of Power will play central roles in policy 

formulation and project oversight, while local councils will be instrumental in implementation. Private 

sector actors, including solar technology providers and micro-grid developers, will contribute to 

infrastructure development and service provision. Development partners such as multilateral finance 

institutions, donor agencies, and climate finance organizations will support the project with funding 

and technical assistance. Local communities, businesses, and community leaders will be actively 

involved in the planning, execution, and maintenance of the micro-grid systems, ensuring that the 

solutions align with their needs and priorities. 

3. Potential Impact 

By improving access to reliable electricity, this project will directly benefit 1.6 million households, 

significantly transforming the lives of millions of Lagos residents. Increased energy availability will 

stimulate local economies, enabling small businesses to expand and new enterprises to emerge, 

ultimately driving job creation and economic growth. The environmental impact will be substantial, as 

the transition to solar power will significantly reduce emissions, contributing to Nigeria’s Nationally 

Determined Contributions and Lagos’ Climate Action Plan. Furthermore, the project presents a 

scalable and replicable model that can be extended across Lagos and other Nigerian cities, leveraging 

supportive policies and regulatory frameworks to accelerate clean energy adoption on a national and 

regional scale. 
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6. Enhancing Livestock Security and Farm Management: Smart Ear Tag 
Technology in South Africa 

 

 
Problem Statement/Background 

Livestock theft is a growing challenge in South Africa, particularly for small-scale farmers in rural areas. 

The issue has been recognized as a national priority in the National Rural Safety Strategy 2019 by the 

South African Police Services (SAPS). The escalating incidents of stock theft, especially in bordering 

regions such as the Eastern Cape, Free State, KwaZulu-Natal, and Limpopo, have stifled the progress 

of small-scale farmers, preventing them from scaling into commercial operations. Syndicates have 

increasingly engaged in organized crime, using vehicles and trucks to steal livestock, leading to 

substantial financial losses. Many farmers, lacking confidence in law enforcement, do not report these 

incidents, while low recovery rates further discourage new entrants from pursuing livestock farming. 

Challenges Addressed 

Livestock farmers face numerous challenges that hinder their ability to grow and sustain their 

businesses. The prevalence of stock theft, particularly in rural and border regions, has had a profound 

impact on the agricultural sector, leaving small-scale farmers vulnerable to financial instability. Many 

farmers lack trust in law enforcement agencies due to the low recovery rates of stolen livestock, which 

discourages them from reporting thefts. The inability to secure their livestock prevents small-scale 
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farmers from transitioning into commercial farming, keeping them in subsistence-level operations. 

Additionally, these farmers often have limited access to modern monitoring and management 

technologies, making it difficult to efficiently oversee their herds. 

Environmental factors also play a role in farm management, as climate variability affects grazing 

patterns and the overall health of livestock. Farmers need a reliable system to track environmental 

changes and adapt their practices accordingly. Gender disparities in the sector further complicate 

matters, with women facing significant safety risks and logistical challenges in managing their livestock. 

Livestock farming is a labour-intensive occupation, and women farmers often rely on shepherds due 

to the risks involved in monitoring their animals on-site. These challenges collectively highlight the 

urgent need for a sustainable, technologically advanced solution. 

Solutions Proposed 

To address these pressing issues, Celly’s Technologies is developing an innovative tracking and 

monitoring solution specifically designed for small-scale and commercial livestock farmers. Their 

Smart Ear Tag and mobile application platform will provide real-time livestock tracking and monitoring 

capabilities. Unlike traditional ear tags, which only serve identification purposes, the Smart Ear Tag 

integrates GPS satellite tracking to monitor the movement of animals, significantly reducing stock 

theft incidents and enhancing farm security.  

The mobile application platform will allow farmers to oversee their livestock remotely, monitor farm 

activities, and receive real-time alerts on movement and environmental conditions. The Smart Ear Tag 

is designed to go beyond just tracking; it will collect environmental data such as air quality, 

temperature, and humidity to help farmers assess their livestock’s health and surroundings. By 

utilizing artificial intelligence (AI), the system will analyse historical data, predict trends, and provide 

actionable insights to farmers, ultimately improving farm productivity and security. 

Key features of the Smart Ear Tag include: 

• GPS tracking via satellite, enabling real-time monitoring without reliance on cellular networks. 
• Solar-powered, battery-less design, ensuring sustainability and eliminating risks associated 

with battery-operated devices. 
• Environmental monitoring, including air quality, temperature, and humidity tracking, to assess 

livestock well-being. 
• AI-based data analytics, offering predictive insights to help farmers make informed decisions. 
• Mobile application integration, allowing remote livestock tracking and farm management. 

This solution provides a cost-effective, scalable, and universal approach to livestock monitoring, as it 

is not dependent on specific network providers or land-based systems. 

Resources Needed 

To successfully implement this project, several key resources are required. Financial investment is 

needed for the development, testing, and large-scale production of Smart Ear Tags, as well as for 
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setting up the necessary satellite communication infrastructure. Technical expertise in hardware 

development, AI integration, and software engineering will be essential to refine the technology and 

ensure its reliability. In addition, farmer training programmes must be established to educate users 

on how to leverage the Smart Ear Tag and mobile applications to maximize its benefits. Furthermore, 

the project must adhere to regulatory requirements, including compliance with national policies on 

animal tracking and data security. Strategic partnerships with agricultural organizations, financial 

institutions, and government agencies will be critical in facilitating the deployment and adoption of 

this technology across various farming communities. 

Stakeholders Involved 

The successful implementation of this project will require collaboration among multiple stakeholders. 

Small-scale and commercial farmers will be the primary beneficiaries, gaining access to an advanced 

tool that enhances livestock security and farm management. Government agencies, including SAPS 

and agricultural departments, will play a vital role in supporting the initiative and reinforcing security 

measures to combat stock theft.  

Technology developers and engineers will be responsible for designing, producing, and maintaining 

the Smart Ear Tags, ensuring that they remain functional and effective. Financial institutions and 

investors will be needed to provide funding for research, development, and large-scale deployment. 

Additionally, NGOs and agricultural cooperatives can assist in training farmers and distributing the 

Smart Ear Tags, particularly to smallholder farmers in rural areas. The inclusion of women farmers in 

this initiative will help address gender disparities in livestock farming by enabling them to monitor 

and manage their herds safely and efficiently. 

Potential Impact 

The introduction of Smart Ear Tags is expected to have a transformative impact on livestock farming 

in South Africa. By providing real-time tracking, the system will significantly reduce stock theft and 

improve livestock security. Farmers will benefit from enhanced farm efficiency, as they will be able to 

monitor herd movement, track health conditions, and optimize grazing patterns based on data-driven 

insights. 

From a climate resilience perspective, the ability to monitor environmental conditions will help 

farmers adapt their practices to changing weather patterns. This will contribute to sustainable farming, 

as better grazing management will prevent overgrazing and land degradation. A key aspect of this 

initiative is women’s empowerment, as the technology will allow female farmers to remotely monitor 

their herds without relying solely on on-site supervision. This will increase their participation in 

livestock farming while enhancing their safety and decision-making power. 

Overall, the Smart Ear Tag represents a groundbreaking step forward in modernizing livestock farming, 

addressing critical challenges such as stock theft, farm security, and climate resilience. By equipping 

farmers with cutting-edge tools to monitor and manage their herds, this initiative has the potential to 

transform the agricultural landscape in South Africa. Through data-driven decision-making, enhanced 

security, and sustainable farming practices, the Smart Ear Tag will empower farmers—particularly 
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women—to thrive in a competitive industry while contributing to economic growth and climate 

adaptation. This initiative is more than just a technological advancement; it is a pathway to a more 

secure, efficient, and resilient future for livestock farming. 
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7. Expanding Clean Cooking Solutions in Ghana: Char-Briquettes for 
Sustainable Energy Access  

 
Problem Statement/Background 

Access to clean and affordable cooking energy remains a significant challenge in Ghana, particularly 

for low-income communities in rural and peri-urban areas. Many households still rely on traditional 

cooking fuels such as firewood and wood charcoal, which contribute to deforestation and generate 

harmful indoor air pollution. This exposure leads to serious health risks, particularly for women and 

children who spend considerable time near cooking stoves. Additionally, inefficient biomass usage 

results in increased cooking costs, further straining low-income households. At the same time, 

agricultural waste from smallholder farms remains underutilized, often discarded or burned, 

contributing to environmental degradation. Addressing these intertwined challenges requires a 

sustainable solution that promotes clean cooking energy while simultaneously managing biomass 

waste more efficiently. 

Challenges Addressed 
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One of the main obstacles in transitioning households and small enterprises to cleaner cooking 

energy is accessibility. Many low-income households in rural and peri-urban Ghana lack the financial 

resources or market availability to adopt improved cookstoves and alternative fuels. Additionally, 

deforestation continues to escalate as firewood and wood charcoal remain primary fuel sources. 

Addressing these challenges requires a sustainable supply chain, effective distribution mechanisms, 

and strong community engagement to ensure the long-term adoption of char-briquettes as a viable 

alternative. 

Solutions Proposed 

This project aims to introduce char-briquettes, a cleaner and more efficient alternative to traditional 

cooking fuels, alongside improved biochar cookstoves. By leveraging biomass waste to produce char-

briquettes, the initiative promotes circular economy principles, ensuring that local agricultural 

residues are repurposed into valuable energy sources. The strategy includes expanding access to 

char-briquettes among rural households and small businesses, developing sustainable supply chain 

partnerships with smallholder farmers, and raising awareness of the health and economic benefits of 

cleaner cooking fuels. The integration of a mobile pyrolysis unit within a shipping container provides 

an additional safeguard against potential disruptions in production, ensuring continuity in case of fire-

related risks at the facility. 

Resources Needed 

Successful implementation of this project requires financial investment to scale up production, secure 

distribution networks, and develop supply chain partnerships. Additionally, technical expertise is 

essential for monitoring GHG emissions and ensuring the effective deployment of pyrolysis 

technology. Fire safety measures, including fire insurance and the development of mobile pyrolysis 

units, will be critical to mitigating risks and ensuring uninterrupted operations. Community outreach 

and training programmes will also be necessary to drive awareness and adoption of char-briquettes 

and improved cookstoves. 

Stakeholders Involved 

The initiative will bring together multiple stakeholders to ensure its success. Rural and peri-urban 

households, as well as public schools, will be the primary beneficiaries of the clean cooking solutions. 

Micro, small, and medium enterprises (MSMEs) in the hospitality sector will also benefit from more 

efficient and cost-effective cooking fuels. Partnerships with smallholder farmers in the Eastern and 

Volta Regions will facilitate the collection and repurposing of agricultural biomass waste. Local 

governments, NGOs, and academic institutions, such as Ashesi University, will play a role in research, 

advocacy, and knowledge sharing to support the broader impact of the project 

Potential Impact 
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The anticipated impact of this project is multifaceted. By reaching 5,000 rural and peri-urban 

households, the initiative aims to achieve an 85–90% adoption rate, leading to significant reductions 

in household energy costs and indoor air pollution. The distribution of 3,000 improved cookstoves is 

expected to prevent 45,000 tons of CO2 emissions over a five-year period, driving economic 

empowerment by providing smallholder farmers with opportunities to monetize their biomass waste 

while creating a more sustainable energy ecosystem. Women, who are disproportionately affected by 

household air pollution and fuel collection burdens, will experience improved health outcomes and 

greater economic opportunities through cost savings and reduced time spent gathering firewood.  
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8. Biogas Production for Cleaner Cooking in Schools 

 
Problem Statement/Background 

In recent decades, electricity consumption in Ghana has risen, and national electricity coverage has 

expanded. However, the energy system remains heavily dependent on fossil fuels. Cooking energy is 

largely derived from wood (41.3%), charcoal (31.5%), and gas (22.3%). This reliance presents significant 

ecological and economic challenges, including deforestation, high carbon emissions, and increasing 

costs that make energy access difficult for schools, public buildings, and individuals. The cost of 

firewood and liquefied petroleum gas (LPG) continues to rise, with a truckload of firewood and 100 

litres of LPG both priced at approximately GH¢900 (€121). Additionally, cooking with firewood and 

charcoal in poorly ventilated homes poses serious health risks, particularly for women and children. 

Finding a cleaner, healthier, and more affordable cooking solution is an urgent necessity. 

 

Challenges Addressed 

The continued reliance on fossil fuels and traditional biomass for cooking results in high energy costs, 

increased deforestation, and severe health risks due to indoor air pollution. As Ghana’s population 

grows, excessive exploitation of forests may lead to their depletion, causing adverse environmental 

consequences. Additionally, conventional Anaerobic Digestion (AD) processes for biogas production 
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face limitations, as the quality and quantity of biogas generated are influenced by environmental 

factors such as temperature, pH, and substrate composition. The presence of inhibitors like ammonia 

and high organic acid levels can further disrupt the digestion process. To create a sustainable solution, 

a more resilient and efficient biogas production system is needed. 

 

Solutions Proposed 

This project aims to enhance energy access and provide a healthier and more sustainable cooking 

fuel by implementing Waste-to-Biogas technology through AD and Bio-electrochemical Systems (BES). 

AD technology converts biomass from food waste and invasive weeds into biogas, which serves as a 

clean and cost-effective alternative for cooking. Biogas, primarily composed of methane (50-80%), can 

be used for heating, electricity generation, or as a purified fuel for cooking. Unlike traditional biomass 

fuels, biogas combustion does not produce harmful fumes, improving indoor air quality while 

reducing dependency on fossil fuels. By integrating BES with AD, the project enhances biogas 

production efficiency. BES technology employs electroactive bacteria that exchange electrons with 

solid electrodes, allowing for improved methane generation through electro-methanogenesis. This 

integration results in a more resilient and higher-yielding process compared to conventional AD alone. 

Although this advanced technology requires additional capital investment, its long-term benefits 

outweigh the costs by ensuring greater methane yields, system stability, and improved sustainability. 

 

Resources Needed 

The successful implementation of the AD-BES system will require financial investment for 

infrastructure development, including the installation of digesters, BES components, and necessary 

energy inputs. Additionally, training programmes for school staff and local communities will be 

essential to ensure proper operation and maintenance of the biogas systems. Partnerships with 

technical experts and research institutions will also be crucial for optimizing system performance and 

ensuring long-term sustainability. 

 

Stakeholders Involved 

This project involves multiple stakeholders, including: 

• Government agencies responsible for energy and environmental conservation 

• Educational institutions (four public Second Cycle Schools) 

• Local communities and market vendors supplying organic waste 

• Research institutions and technical experts supporting AD-BES technology optimization 

• NGOs and donors interested in clean energy and sustainability 
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Potential Impact 

The implementation of Waste-to-Biogas plants in four public schools will significantly reduce energy 

costs, with an expected 64% decrease in cooking expenses. Additionally, the transition to biogas will 

lead to an 80% reduction in CO2 emissions while improving indoor air quality and mitigating 

deforestation. Beyond environmental benefits, the project will enhance economic independence by 

reducing reliance on external fuel suppliers. The digestate produced as a byproduct of the AD process 

serves as a nutrient-rich organic fertilizer, which can be used in school agricultural activities or sold to 

nearby farmers, providing an additional source of revenue. This initiative also promotes capacity 

building and gender empowerment. Training in biogas technology will equip school staff and 

community members with valuable skills, fostering local expertise in renewable energy management. 

Since cooking responsibilities traditionally fall on women, transitioning to a cleaner and more efficient 

cooking system will significantly improve their health and well-being. Additionally, the revenue 

generated from the sale of digestate could be reinvested in educational resources, enhancing student 

learning conditions. 
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9. Accelerating access to clean and affordable electricity in Malawi and 
Zambia 

 
Problem Statement/Background 

Malawi, with a population of 20 million, faces a severe energy access crisis. Only 12.5% of the 

population has grid access (46% in urban areas and just 4% in rural areas), while only 4.5% benefit 

from off-grid electricity solutions (Malawi Integrated Energy Plan, 2022). Malawi is one of the least 

electrified countries globally, with an average per capita electricity consumption of 85 kWh per year - 

far below the 560 kWh required for healthy living. Due to low electricity access, 89% of the population 

relies on biomass for cooking, leading to approximately 13,000 deaths annually, primarily among 

women and children, due to indoor air pollution. 

Since 1980, the Malawi Rural Electrification Programme has been the government’s primary strategy 

for grid expansion. However, progress in electricity generation remains insufficient. Recognizing these 

challenges, MRES (2017) emphasizes that universal access (United Nations Sustainable Development 

Goal 7) cannot be achieved by 2030 through grid expansion alone. Instead, 27% of Malawians are best 

served through mini-grids and other off-grid technologies. The Government of Malawi’s National 

Energy Policy (2018) supports this approach, recommending off-grid solutions for areas located more 

than 5 km from the national grid. 

Challenges Addressed 
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The project seeks to tackle several pressing challenges related to energy access and sustainable 

development in Malawi and Zambia. With grid expansion progressing at a slow pace, rural 

communities remain largely underserved, limiting their ability to improve livelihoods and economic 

prospects. The widespread dependence on firewood and charcoal for cooking contributes to 

deforestation and severe respiratory health risks, particularly among women and children. The high 

costs associated with extending the national grid to remote areas make off-grid solutions a more 

viable and scalable alternative. Additionally, without access to reliable electricity, communities face 

limited opportunities to establish businesses and improve agricultural productivity.  

Proposed Solutions 

In response to these challenges, CEM will deploy off-grid renewable energy solutions, including mini-

grids, micro-grids, solar home systems, clean cooking technologies, and productive use of energy 

(PUE) appliances. The project aims to: 

• Conduct feasibility studies in 42 sites across Malawi, exploring the potential for serving a mini-

grid market of 259,000 households. 

• Build on pre-feasibility studies conducted in 42 villages, covering 31,265 households -

representing 12% of the potential market. 

• Expand activities to Zambia, conducting feasibility studies in 10 additional villages. 

• Deploy renewable mini-grids in 54 villages, ultimately providing clean electricity to an 

estimated 210,000 people across Malawi and Zambia. 

Required Resources 

The success of this initiative depends on securing key resources, including financial investment for 

feasibility studies and mini-grid construction, technical expertise in system installation and 

maintenance, and active community engagement. Establishing Village Energy Committees (VECs) will 

ensure local ownership and participation, while policy support from government stakeholders will 

help facilitate regulatory approvals and alignment with national energy strategies. 

Stakeholder Involvement 

The project will be implemented through a collaborative approach involving: 

• CEM: Leading project design, implementation, and monitoring. 

• Local communities and authorities: Ensuring local engagement and regulatory compliance. 

• Private sector partners: Supplying mini-grid technology and PUE appliances. 

• Financial institutions and investors: Providing capital for project deployment. 

• Civil society organizations: Supporting awareness campaigns and advocacy for clean energy 

access. 

Anticipated Impact 
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The project will deliver significant benefits in multiple areas: 

• Improved energy access: Providing renewable electricity to 210,000 people will transform their 

living conditions and economic opportunities. 

• Economic empowerment: Mini-grids will enable small businesses to thrive, particularly in 

agriculture, retail, and service industries. 

• Environmental sustainability: The shift from diesel-powered mills, kerosene lamps, and 

charcoal usage to renewable energy solutions will reduce GHG emissions and preserve forests. 

• Gender equality: Increased access to electricity will support the expansion of women-owned 

businesses, reduce indoor air pollution, and decrease the time women and girls spend on 

household chores. 

• Enhanced education and health services: Improved lighting in schools and health clinics will 

contribute to better educational outcomes and enhanced medical care. 

• CEM’s Electricity-as-a-Service model, which integrates productive use capacity-building and 

local participation, will ensure long-term sustainability. By scaling up renewable mini-grids, 

this initiative will drive economic development and promote energy resilience in Malawi and 

Zambia. 
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10. Smart LED Street Lighting in Amathole, South Africa 

 

Problem Statement/Background 

South Africa, like many nations, faces the dual challenge of energy inefficiency and climate change. 

The country's electricity grid, managed by Eskom, has struggled to meet demand, resulting in frequent 

load shedding since 2008. Local municipalities, particularly in the Amathole District Municipality (ADM), 

heavily depend on outdated street lighting technologies that consume excessive energy, incur high 

maintenance costs, and contribute significantly to carbon emissions. To address these challenges, 

South Africa's National Energy Efficiency Strategy mandates a 20% reduction in municipal energy 

consumption. In alignment with national policies, including the National Climate Change Response 

Policy, the Climate Change Bill, and South Africa’s Low Emission Development Strategy, ASPIRE has 

proposed a Smart LED Street Lighting Project to enhance energy efficiency and sustainability across 

ADM municipalities. 

Challenges Addressed 

The project seeks to mitigate several critical challenges associated with conventional street lighting. 

High electricity consumption and wastage result from outdated high-intensity discharge lamps. 
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Increased operational and maintenance costs are an issue due to manual lighting systems and 

frequent breakdowns. Inefficient street lighting contributes to inadequate public safety, particularly 

at night, leading to crime and road accidents. Additionally, significant GHG emissions from outdated 

systems exacerbate climate change, while the lack of automated monitoring systems makes municipal 

resource management inefficient. 

Solutions Proposed 

The project will replace outdated street lighting infrastructure with smart LED lighting systems 

featuring wireless sensing network technology. Automated, adaptive lighting controls will optimize 

energy use, with lights dimming to 20% intensity when no movement is detected and increasing to 

full intensity upon detection. Light-dependent resistor and photoelectric sensors will ensure lighting 

is activated only when necessary. A centralized remote monitoring and management system will 

reduce operational costs and enhance maintenance efficiency. The deployment of LED lights will cut 

energy consumption by 65%, extend lamp lifespan, and lower carbon emissions by approximately 

6,000 tons per year. Additionally, temperature and humidity sensors will be used for environmental 

monitoring, improving overall system efficiency. 

Resources Needed 

Successful implementation will require financial investment for LED retrofitting and smart monitoring 

infrastructure. Technical expertise will be necessary for system installation, integration, and ongoing 

maintenance. Policy and regulatory support from local and national authorities will ensure seamless 

implementation. Capacity-building initiatives will be required to equip municipal staff with the skills 

needed to manage and sustain the smart lighting system. 

Stakeholders Involved  

ASPIRE will lead project implementation and coordination, working closely with the Amathole District 

Municipality and local municipal authorities to provide regulatory and operational support. The 

National Department of Energy will ensure alignment with energy efficiency policies. Private sector 

partners and technology providers will supply LED and smart lighting technology, while local 

businesses and contractors, including women-owned enterprises, will be engaged in installation and 

maintenance. Community members and civil society organizations will benefit from improved safety 

and environmental sustainability. 

Potential Impact 
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The project will lead to a significant reduction in municipal energy consumption, lowering costs and 

alleviating pressure on the national grid. Enhanced public safety and reduced crime rates will result 

from improved nighttime visibility. Road accidents will be reduced, creating safer pedestrian and 

vehicle movement. Job creation during implementation and maintenance will prioritize local and 

women-owned businesses. Municipal service delivery and urban planning capabilities will be 

enhanced through data-driven lighting management. Furthermore, the project will contribute to 

South Africa’s climate change commitments by significantly cutting municipal carbon emissions. 

Through this project, ADM and ASPIRE aim to pioneer a scalable, replicable model for smart municipal 

energy efficiency, reinforcing South Africa’s commitment to sustainable urban development. 
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