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3Opportunities of Solar Energy Systems

❑ Energy demand growth and 
improved clean energy 
access

❑ Main component of most 
minigrid installations

Why is there low grid electricity access in rural Uganda? Evidence from the Uganda 
National Household Survey https://doi.org/10.1016/j.enpol.2025.114652

https://doi.org/10.1016/j.enpol.2025.114652
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❑ Establishment of the energy sector reforms, feed-in tariffs and net-
metering regulations

https://www.era.go.ug/feed-in-tariff/
https://www.era.go.ug/download/the-electricity-net-metering-regulations-

2024/?wpdmdl=2426&refresh=6a917ecb38f9e1787920075
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❑ Modularity of solar PV systems
▪ Small-scale devices for small applications to large-scale applications

100W 400W 500W 600W 1000W
solar PV modules

Opportunities of Solar Energy Systems
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❑ Reducing the carbon footprint

▪ Reduction of gasoline and diesel for electricity generation to supplement 
national grid – commercial and industrial uses

▪ Alternative energy sources (instead of using firewood/charcoal, etc.) for drying 
agricultural crops

❑ Improve livelihood – productive use of solar energy systems 

Opportunities of Solar Energy Systems
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❑ Grid issues

▪ Grid extension cost  

▪ Connections cost - big issues of rural households and low-income 
households

▪ Grid reliability – unreliable 

❑ Availability of solar energy resources

Opportunities of Solar Energy Systems
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Challenges



9Challenges of Solar Energy Systems

❑ Intermittency and unpredictable of solar radiation
▪ Daily and seasonal variation of radiation

▪ Cloud cover

▪ Insufficient forecasting tools

Impact

▪ Unpredictable and unreliable available of energy output from solar energy
systems

Strategies to manage it

▪ Include energy storage systems, such as battery

▪ Flexible grid operations and demand response

▪ Improving solar radiation prediction forecasting
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❑ Energy storage issues 
▪ High initial cost

▪ Limited lifecycle

▪ Efficiency (charging and discharging)

❑ Land use
▪ Agricultural displacement
▪ Habitat disruption for local wildlife
▪ Visual and cultural impact
▪ Increasing land acquisition costs

Strategies to manage it

▪ Agrivoltaics (farming beneath panels)
▪ Floating solar farms
▪ Rooftop + parking lot solar
▪ High-efficiency bifacial panels
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❑ Grid Integration
▪ Most national grids were built for one-way energy flow — from

power stations to consumers

Impact

▪ Reverse power flow
▪ Voltage fluctuations
▪ Limited hosting capacity
▪ Lack of synchronized inverters

Strategies to manage it

▪ Real-time grid monitoring
▪ Energy management systems
▪ Utility-scale battery buffers

Interim Regulatory Measures
Pending completion of a comprehensive Grid Stability Study being undertaken by the 
System Operator in coordination with ERA, the following interim measures have been 
instituted:
1. Temporary pause to New Licenses and Permits:

The processing and issuance of new permits and licenses for grid-connected 
solar PV and wind projects will be temporarily paused.

2. Priority for Hybrid and Storage-Based Projects:
ERA will prioritise projects that incorporate hybrid systems or energy storage 
technologies, where these demonstrably enhance grid flexibility and reliability.

3. Off-Grid Projects Unaffected:
Licensing of off-grid renewable energy projects remains unaffected and will 
continue under the existing legal and regulatory framework.

4. Encouragement of Base Generation Investments:
Investors are encouraged to explore base-load generation technologies, such as 
large hydro, geothermal, and nuclear, which will support long-term renewable 
energy integration without compromising grid performance.

……….. based on technical studies by the System Operator, the 

firm grid absorption ceiling for VRE has been revised from 250 MW 

to 200 MW. This adjustment ensures continued reliability in the 

national electricity supply

https://www.era.go.ug/issues-notice-on-grid-absorption-capacity-
and-interim-licensing-measures-for-solar-and-wind-projects/
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12Solar Energy Conversion Systems

https://elements.visualcapitalist.com/the-solar-
power-duck-curve-explained/

❑ Duck curve effect
▪ As more solar power is introduced into grids, operators can face a

problem of managing ‘duck curve’.

Impact

▪ Can underestimate energy demand, since consumers are generating 
energy for individual consumption 

Strategies to manage it

▪ Energy storage
▪ Energy demand management
▪ Installing more dispatchable 

generation, such as 
hydropower 
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❑ High initial costs and financing barriers
▪ Overall system costs – installation, batteries, inverters, permits, etc.

▪ Skilled labour cost

▪ Import duties

▪ Country-specific economic factors

IRENA (2026), Renewable power generation costs in 2025, International Renewable Energy Agency, Abu Dhabi; https://www.irena.org/Publications/2026/Jul/Renewable-
Power-Generation-Costs-in-2025
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https://www.easypowerug.com/solar-water-heater-prices-in-uganda/

https://solarmarket.ug/category/solar-water-heaters

https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://www.easypowerug.com/solar-water-heater-prices-in-uganda/
https://solarmarket.ug/category/solar-water-heaters
https://solarmarket.ug/category/solar-water-heaters
https://solarmarket.ug/category/solar-water-heaters
https://solarmarket.ug/category/solar-water-heaters
https://solarmarket.ug/category/solar-water-heaters


16Challenges of Solar Energy Systems

https://www.pv-magazine.com/2026/07/15/europes-
record-solar-output-drives-surge-in-negative-electricity-
prices/

❑ Curtailment and negative 
negative electricity prices

▪ Transmission of excess generated 
electricity can lead to (in extreme cases) to 
negative electricity prices – consumers are 
paid to use electricity!

https://hayaenergy.com/blog_2026_negative-electricity-
prices-in-europe/
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❑ Curtailment and negative negative electricity prices
▪ Curtailment – transmitted electricity is limited to predetermined amount, 

irrespective of the amount of electricity generated - waste!. 

Po
w

er

Time
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❑ Curtailment and negative negative electricity prices
▪ Curtailment – transmitted electricity is limited to predetermined amount, 

irrespective of the amount of electricity generated - waste!. 

https://pv-magazine-usa.com/2025/07/22/california-solar-curtailment-
down-12-on-back-of-batteries/

Energy Generated to the National Grid – Electricity 

Regulatory Authority

In Uganda
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19Challenges of Solar Energy Systems
Source: Pleasure is the profit - The adoption of solar PV systems by households in Finland - ScienceDirect

❑ Other adoption barriers

https://www.sciencedirect.com/science/article/pii/S0960148118311959?via%3Dihub#tbl2
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20Challenges of Solar Energy Systems
https://www.academia.edu/36168304/Uganda_Solar_Energy_Utilization_Current_Status_and_Future_Trends

❑ Other adoption barriers

https://www.academia.edu/36168304/Uganda_Solar_Energy_Utilization_Current_Status_and_Future_Trends
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❑ Other adoption barriers



22

❑ Solar PV systems - support schemes

▪ Feed-in tariffs (FiT))

▪ Feed-in premium (FIP)

▪ Corporate power purchase agreements (PPA)

▪ Renewable portfolio standards and green certificates

▪ Direct subsidies and tax credits

▪ Carbon taxes - Emission Trading System in Europe (ETS)

▪ Self-consumption and Net-metering
▪ net-billing system - attributes different prices to consumed

electricity and the electricity fed into the grid

For detailed information see Trends in Photovoltaic applications 2022. Available on: https://iea-pvps.org/wp-
content/uploads/2023/02/PVPS_Trend_Report_2022.pdf 
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❑ Solar PV systems - support schemes

For detailed information see Trends in Photovoltaic applications 2022. Available on: https://iea-pvps.org/wp-
content/uploads/2023/02/PVPS_Trend_Report_2022.pdf 
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❑ Solar PV systems - support schemes

▪ Feed-in tariffs (FiT))

▪ Feed-in premium (FIP)

▪ Corporate power purchase agreements (PPA)

▪ Renewable portfolio standards and green certificates

▪ Direct subsidies and tax credits

▪ Carbon taxes - Emission Trading System in Europe (ETS)

▪ Self-consumption and Net-metering
▪ net-billing system - attributes different prices to consumed

electricity and the electricity fed into the grid

For detailed information see Trends in Photovoltaic applications 2022. Available on: https://iea-pvps.org/wp-
content/uploads/2023/02/PVPS_Trend_Report_2022.pdf 
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Questions?
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