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Background: 

To date 1.1 billion people live without access to the electric grid. Another one billion only have 

unreliable and unstable connection to the grid. In Africa alone, approximately 600 million 

people have no access to the grid. This includes around 465 million from rural areas and 121 

million in urban areas (IEA 2011). The number of people living in areas without access to the 

electric grid in Africa is expected to rise to about 700 million by 2030 (Lighting Africa 2013). In 

Nigeria, 93 million people and 35 million households lack access to electricity. This off-grid 

population rely on polluting and dangerous sources of lighting such as kerosene lamps, 

candles, open-fires and battery-powered torches. 

 

Fuel-based lighting is generally of low quality and expensive, impeding learning and economic 

productivity. Annually, the consumption of kerosene for lighting amounts to more than 25 

billion liters1. This translates into 270,000 tons of black carbon with a warming effect 

equivalent to an additional 240 million tons of CO2 approximately. For isolated populations, 

fuel-based lighting and candles are the only available sources of light, raising indoor air 

pollution and mainly impacting the health of impoverished residents, nurturing significant fire 

hazards. 

 

The overall objective of this project is to support Nigeria phase out kerosene lamps and other 

inefficient lighting sources, and promote a market transition to off-grid and energy-efficient 

lighting products. This agreement builds on the experiences with the UN Environment-Global 

Environment Fund (GEF) project “Establishing the Foundations of a Partnership to Accelerate 

the Global Market Transformation for Efficient Appliances and Equipment” called United for 

Efficiency (U4E). 

 

		



	

 

Decentralized Renewables: A Faster Road to Energy Access 

 

 
With a “business as usual” centralized grid-only approach, it is 
not possible to achieve Nigeria’s Electricity Target or 
Sustainable Energy for All by 2030. To rapidly increase the pace 
of energy access, decentralized renewables are critical. 

 

 

93 MILLION 
Number of Nigerians that 
Lack Access To Electricity 

    Energy access via grid extension is too slow 
• In low access countries, achieving universal energy access 

by 2030 requires a “quantum leap” from the present pace 
of connecting 1.6 million new homes each year to 
electricity, to connecting 14.6 million. 

• On current trend, it will take until 2080 for every African to 
have access to electricity. 

• Energy access via traditional power plants alone is too 
time-intensive. The median time it takes for a World Bank 
power plant project is 9 years. 

• Even when the centralized grid is available, many families 
cannot afford to connect. In Nigeria, the 45 percent grid-
connected population still suffers from unreliable 
electricity access. 

 

 Decentralized renewables provide a faster way to reach 
unelectrified communities 

• In contrast, leading decentralized renewables companies 
can reach households with modern energy services in 
weeks or months. 

• In the first 3 months of the Solar Nigeria program, 49,000 
families and businesses purchased solar products. 

• Combined, the leading decentralized renewables 
companies are pacing—even outpacing—the world’s 
traditional electrical utilities based on number of 
customers. 

  

  

	

SPREAD THE MESSAGE 
Join the conversation: 

powerforall.org 
twitter.com/power4all2025 

facebook.com/pwr4all	

35 MILLION 
Number of Nigerian Households 

without access to the grid 

3 MONTHS 
Time It Takes For 49,000 

Nigerians To Access Solar	

		



KEROSENE SUBSIDY IN NIGERIA 

 

Nigeria is the world’s 6th largest consumer of kerosene 
(5%) of global total consumption.1 

 

Official subsidized price of N50/litre is one-third to a 
quarter to of those observed at filling stations.2 

   

There is scarcity as a result of market failure caused by 
market failure caused by hoarding by suppliers, 
diversion for other purposes, and smuggling across the 
borders for sale in markets with higher unsubsidized 
prices.3,4 

 

 

																																																													
1 Mills (2017). Global Kerosene Subsidies: An Obstacle to Energy 
Efficiency and Development, p. 5 http://sun-connect-
news.org/fileadmin/DATEIEN/Dateien/New/Mills-kerosene-
subsidies-World-Development-2017.pdf  
2 Mills (2017). Global Kerosene Subsidies: An Obstacle to Energy 
Efficiency and Development, p. 5 http://sun-connect-
news.org/fileadmin/DATEIEN/Dateien/New/Mills-kerosene-
subsidies-World-Development-2017.pdf  
3 Siddig, K., Aguiar, A., Grethe, H., Minor, P., and Walmsley, T. 
(2014). Impacts of Removing Fuel Import Subsidies in Nigeria on 
Poverty. Energy Policy. 
https://www.sciencedirect.com/science/article/pii/S0301421514000
950?via%3Dihub  
4UNEP, 2014. Lifting the Darkness on the Price of Light: Assessing 
the Effects of Fuel Subsidies in the Off-Grid Lighting Market. 
http://evanmills.lbl.gov/pubs/pdf/lifting-the-darkness-on-the-price-
of-light-2014.pdf  

  

The richest 20% of the population by income is found 
to receive more benefits from kerosene subsidy than 
did the poorest 20%.5 Subsidy mostly captured by 
middlemen and intermediaries rather than the end-
users.6 

 

20-30% of all petroleum (including kerosene) consumed 
in Niger Republic is smuggled primarily from Nigeria.7 

  

Fossil fuel (including kerosene) subsidies are more than 
the entire government spending on infrastructure, 
security, human capital development, food and land. A 
total of N1.9trillion was spent on kerosene subsidy from 
2009 to 2015.89 

																																																													
5 Soile, I and Mu, X.(2014) Who benefits most from fuel subsidies? 
Evidence from Nigeria. 
https://ideas.repec.org/a/eee/enepol/v87y2015icp314-324.html  
6  
7 Siddig, K., Aguiar, A., Grethe, H., Minor, P., and Walmsley, T. 
(2014). Impacts of Removing Fuel Import Subsidies in Nigeria on 
Poverty. Energy Policy. 
8 UNEP, 2014. Lifting the Darkness on the Price of Light: Assessing 
the Effects of Fuel Subsidies in the Off-Grid Lighting Market. 
http://evanmills.lbl.gov/pubs/pdf/lifting-the-darkness-on-the-price-
of-light-2014.pdf  
9 AllAfrica (2016) “Nigeria: Govt Spent $1 Billion on Kerosene 
Subsidy in 2015 - Osinbajo.” 
http://allafrica.com/stories/201611300260.html  



HEALTH & SAFETY RISKS OF KEROSENE USE 

 
People who use kerosene lighting are 9x more 
likely to be affected by tuberculosis than those 
who use electric lighting.1  

 

People who use kerosene lighting are 2x more 
likely to suffer from cataracts than those who 
use electric lighting.2 

 

Black carbon emissions contribute heavily 
affected Household Air pollution (HAP) which 
affects 136,650,000 people in Nigeria, leading 
to 128,500 deaths annually.3 

 
 
There is a high rate of kerosene adulteration in 
Nigeria, causing explosions & burns.4 About 
30% of burn cases in hospitals can be attributed 
to kerosene. 

																																																													
1 Pokhrel, A.K., Bates, M.N., Verma, S.C., Joshi, H.S., 
Sreeramareddy, C.T., Smith, K.R. (2009) Tuberculosis and Indoor 
Biomass and Kerosene Use in Nepal: A Case-Control Study. 
Environmental Health Perspectives 118(4), pp.558-564. 
2 Pokhrel, A.K., Smith, K.R., Khalakdina, A., Deuja, A. (2005) 
Case-control study of indoor cooking smoke exposure and 
cataract in Nepal and India. International Journal of 
Epidemiology, 34, pp.702-708. 
3 GACC (2016) Nigeria. Available from: 
http://cleancookstoves.org/country-profiles/focus-countries/3-
nigeria.html  
4 Mills, E. (2012) Health impacts of fuel-based lighting. The 
Lumina Project. California, Lawrence Berkeley National 
Laboratory, University of California. 
http://light.lbl.gov/pubs/tr/Lumina-TR10-health-impacts.pdf  

 

Thousands of Nigerians, predominantly women 
between 18-45, young children and the elderly 
maimed each year by kerosene lamps with a 
13% fatality5  

 

Kerosene is the single most common cause of 
child poisoning in Africa, with mortality rates 
between 0-25%6 7 8 9 

 

 
 
Ingestion of kerosene causes health issues such 
as pneumonia, pulmonary damage, and 
respiratory effects. 

																																																													
5 Lighting Africa (2010). Solar Lighting for the Base of the 
Pyramid – Overview of an Emerging Market. 
http://www.ifc.org/wps/wcm/connect/a68a120048fd175eb8dcbc8
49537832d/SolarLightingBasePyramid.pdf?MOD=AJPERES 
6 Bwibo N. O. (1991) Accidents and poisoning. In: Standfieid P., 
Brueton M., Chan M., Parkin M., Wasterston T (eds). Diseases of 
Children in the Subtropics and Tropics. 4 th edition Great Britain, 
Butler & Tanner Ltd., Frome and London. Pp.945-46 
7 Lucia (2017) Too many children are drinking kerosene 0 –Emeka 
Nwolisa. Sabi News. [online]. Available from: 
https://www.sabinews.com/73667-2/ 
8 Edelu, B.O., Odetunde, O.I., Eke, C.B., Uwaezuoke, N.A., 
Oguone, T. (2016) Accidental children poisoning in Enugu, South-
East, Nigeria. Annals of Medical & Health Sciences Research, 6, 
pp.168-171. 
9 Mills, E. (2012) Health impacts of fuel-based lighting. The 
Lumina Project. California, Lawrence Berkeley National 
Laboratory, University of California. 
http://light.lbl.gov/pubs/tr/Lumina-TR10-health-impacts.pdf 



BLACK CARBON EMISSIONS FROM KEROSENE USE 

                              

Nigeria is estimated to have 43.6 million glass cover 
kerosene lamps and 18.1 million simple wick kerosene 
lamps.1 

               

Kerosene lamps emit black carbon, carbon monoxide, 
carbon dioxide, sulphur dioxide, nitrogen dioxide, 
formaldehyde, polycyclic aromatic hydrocarbons 
(PAH), sulphur dioxide, nitrogen oxides and various 
other volatile organic compounds (VOCs).2 

  

Black carbon can absorb one million times more energy 
than CO2. This makes it the second largest contributor 
to climate change after CO2.3 

  

Black carbon also contributes heavily affected by 
Household Air pollution (HAP) to 136,650,000 people in 
Nigeria, leading to 128,500 deaths annually.4 

																																																													
1 Revolvy (2017) Kerosene Lamp. Available from: 
https://www.revolvy.com/main/index.php?s=Kerosene%20lamp&item_type
=topic 
2 Mills, E. (2012) Health impacts of fuel-based lighting. The Lumina Project. 
California, Lawrence Berkeley National Laboratory, University of California. 
http://light.lbl.gov/pubs/tr/Lumina-TR10-health-impacts.pdf 
3 Cho, R. (2016). The damaging effects of Black Carbon. Available from 
http://blogs.ei.columbia.edu/2016/03/22/the-damaging-effects-of-black-
carbon/ 

               

Developing countries, in Asia, Africa and Latin America 
emit more than 75 percent of global black carbon 
emissions, mainly from cookstoves and the burning of 
solid fuels like coal and wood for heating; and kerosene 
for lighting.5 

 

Black carbon emissions primarily affect the health of 
women and children.6 Almost one-tenth of the fuel 
burned in kerosene lamps is converted to black carbon 
particles.7 

 

52,680 tons of black carbon can be saved in Nigeria 
alone from elimination of kerosene use with 2.3 billion 
litres of kerosene saved annually.8 

																																																																																																										
4 GACC (2016) Nigeria. Available from: http://cleancookstoves.org/country-
profiles/focus-countries/3-nigeria.html 
5 Cho, R. (2016). The damaging effects of Black Carbon. Available from 
http://blogs.ei.columbia.edu/2016/03/22/the-damaging-effects-of-black-
carbon/ 
6 Cho, R. (2016). The damaging effects of Black Carbon. Available from 
http://blogs.ei.columbia.edu/2016/03/22/the-damaging-effects-of-black-
carbon/ 
7 Lam, N. L., Chen, Y., Weyant, C., Venkataraman, C., Sadavarte, P., 
Johnson, M. A., Smith, K. R., Brem, B. T., Arineitwe, J., Ellis, J. E., Bond, T. C. 
(2012) Household Light Makes Global Heat: High Black Carbon Emissions 
From Kerosene Wick Lamps. Environmental Science & Technology, 46 (24), 
pp.13531- 13538. 
8 Tedsen, E. (2013). Black Carbon Emissions from Kerosene Lamps. 
http://www.ccacoalition.org/sites/default/files/resources/black-carbon-and-
kerosene-lamps-study.pdf 



INTERNATIONAL OFF-GRID LIGHTING MARKET  

 

There are around 1.2 billion people around the 
world living without access to the grid and 
spending about $27 billion annually on lighting and 
mobile phone charging.1 

              

About 27.20 million off-grid lighting products have 
been sold since 2010; 8.07 million sold in the first 
half of 2016.2 

                   

1.9 million households and 110 million people have 
benefited from off-grid lighting globally.3 

																																																													
1	Global Solar Off-Grid Semi-Annual Market Report, July 
– December 2016 – Published by Global Off-Grid 
Lighting Association (2017). 
https://www.gogla.org/sites/default/files/recource_docs/
glb_solar_og_market_report_h22015_public_web.pdf  
2 Global Solar Off-Grid Semi-Annual Market Report, July 
– December 2016 – Published by Global Off-Grid 
Lighting Association (2017). 
https://www.gogla.org/sites/default/files/recource_docs/
glb_solar_og_market_report_h22015_public_web.pdf  
3 Global Solar Off-Grid Semi-Annual Market Report, July 
– December 2016 – Published by Global Off-Grid 
Lighting Association (2017). 

  

About $4.9billion and about $200 on energy-
related spending per household has been saved 
globally by use of off-grid lighting products.4 

 

The global off-grid lighting market is worth 
$3billion.5 Total volume of sales of lighting products 
in emerging markets will reach $3.1billion by 2020 
& will provide access to improved lighting to 99 
million households with no access to electricity 
grids.6 

																																																																																																			
https://www.gogla.org/sites/default/files/recource_docs/
glb_solar_og_market_report_h22015_public_web.pdf  
4 Global Solar Off-Grid Semi-Annual Market Report, July 
– December 2016 – Published by Global Off-Grid 
Lighting Association (2017). 
https://www.gogla.org/sites/default/files/recource_docs/
glb_solar_og_market_report_h22015_public_web.pdf  
5 Available at: 
https://cleantechnica.com/2016/03/07/lighting-global-
powers-off-grid-lighting/  
6 Available at: 
https://cleantechnica.com/2016/03/07/lighting-global-
powers-off-grid-lighting/	



AFRICA OFF-GRID LIGHTING MARKET 

 

The off-grid lighting market in Africa grew from 
300,000 products in 2009 to 4.4m products in 
2012. 20 million people enjoy use of these 
products in Africa.1 

 

The off-grid population in Sub-Saharan Africa 
reportedly spent an estimated $14 billion on 
lighting in 2014 alone compared to $6.6 billion 
spent by Asia in the same time period.2 

 

In 2016 alone, 1.87 million lighting products 
were sold in sub-Saharan Africa worth $53.2 
million.3 

 

																																																													
1 Overview of Off-Grid Lighting Market and Main 
Challenges in Africa. Retrieved July 4, 2017, from 
Blog.SunFunder.com: 
http://blog.sunfunder.com/post/60963239185/overview-
of-off-grid-lighting-market-and-main 
2 Off –Grid Solar Market Trends Report (2016) – Published 
by Bloomberg New Energy Finance and Lighting Global 
Available at https://www.lightingafrica.org/wp-
content/uploads/2016/12/OffGridSolarTrendsReport2016.
pdf  
3 Global Solar Off-Grid Semi-Annual Market Report, July – 
December 2016 – Published by Global Off-Grid Lighting 
Association (2017). 

  

$7.5 billion in capital investments would be 
annually required to reach a 70% electrification 
rate across Sub-Saharan Africa by 2040, 
showing that off-grid lighting is a faster way to 
provide clean, modern lighting across the 
country.4 

 

By 2013, 15,000 people in Sub-Saharan Africa 
were already employed in the off-grid lighting 
sector; especially in the sales and distribution 
chain.5 

																																																													
4   Off –Grid Solar Market Trends Report (2016) – 
Published by Bloomberg New Energy Finance and 
Lighting Global Available at 
https://www.lightingafrica.org/wp-
content/uploads/2016/12/OffGridSolarTrendsReport2016.
pdf  
5 Lights, Power, Action (2015). Africa Progress Panel. 
http://www.africaprogresspanel.org/wp-
content/uploads/2017/03/APP_Lights_Power_Action_We
b_PDF.pdf  p. 42  



NIGERIA’S OFF-GRID LIGHTING MARKET POTENTIAL 
	

 
The level of subsidy awarded to the fuel burned 
by a single lamp in a year is almost equal to the 
price of purchasing a replacement solar lantern, 
which is available at $20 or less.1  

 

 
For every one million dollars of kerosene 
subsidy reduction, tariffs for 250,000 solar 
lanterns could be offset.2 

 

The average payback time for an off-grid 
lighting system is 14 months.3 

 

																																																													
1 A United Nations Environment Programme, (2014) as 
cited by Mills, E., 2014. Lifting the Darkness on the Price 
of Light. United Nations Environment Programme. 
Available at http://evanmills.lbl.gov/pubs/pdf/lifting-
thedarkness-on-the-price-of-light-2014.pdf  
2 A United Nations Environment Programme, (2014) as 
cited by Mills, E., 2014. Lifting the Darkness on the Price 
of Light. United Nations Environment Programme. 
Available at http://evanmills.lbl.gov/pubs/pdf/lifting-
thedarkness-on-the-price-of-light-2014.pdf  
3 UNEP and en.lighten (2013) Off-Grid Lighting 
Assessment: Nigeria. 
http://app.olela.net/infomap/files/classOffGrid/OGLNGA.
pdf  

 

Full penetration of off-grid lighting in Africa can 
create up to 1.8million jobs, or 30 jobs for every 
100,000 people living off-grid4 

 

Nigeria with the largest off-grid population in 
sub-Saharan Africa can take a huge percentage 
of these jobs.5 

 

Nigeria can save over $1.4 billion and the 
equivalent of 17.3 million barrels of oil annually 
if it used modern off-grid lighting solutions and 
replace kerosene, candles and batteries.6 

																																																													
4 Africa Progress Panel (2016). Electrifying Africa  p. 42. 
http://www.africaprogresspanel.org/wp-
content/uploads/2017/03/APP_Lights_Power_Action_We
b_PDF.pdf  
5 Africa Progress Panel (2016). Electrifying Africa  p. 42. 
http://www.africaprogresspanel.org/wp-
content/uploads/2017/03/APP_Lights_Power_Action_We
b_PDF.pdf  
6 EnviroNews Nigeria (2013). Off-Grid Lighting: How 
Nigeria can save money, oil - UNEP, February 13, 2013. 
Retrieved on July 4, 2017. 
http://www.environewsnigeria.com/off-grid-lighting-how-
nigeria-can-save-money-oil-unep/ 



MACROECONOMIC MODEL SCENARIO: SWITCHING TO CLEAN, OFF-GRID LIGHTING 
 

 

              

Baseline Scenario: 28.3 million people are still 
using inefficient lighting with 9.7 million people 
still using kerosene for lighting and spending $574 
million per year. 

                              

Accelerated Scenario: The use of all forms of 
inefficient lighting - have been entirely eradicated 
leading to $676 million in annual household 
savings which can be reinvested in food, education 
and small business development. 

   

Job Creation: According to UNEP en.lighten, off-
grid solar employs around 30 people per 10,000 
people living in rural areas, compared to just one 
person per 10,000 people in the case of kerosene. 

                    

Overall –Advantages to the economy - Reduced 
dependence on Imports, Increased Availability of 
Foreign Exchange and Improved Balance of  

 

 

 

 

Payments: Nigeria imports over 2 billion litres of 
kerosene per year, in addition to batteries, torches 
and candles. The accelerated scenario shows an 
annual saving on imported kerosene of $520 
million, compared to just $78 million a year in the 
baseline scenario – an increase of $442 million per 
year.  

                             

Elimination of kerosene lamps with significant 
reduction in kerosene related deaths and 
incidents: With 128,500 deaths occurring every 
year in Nigeria from Household Air Pollution 
(HAP), the accelerated scenario shows an 
elimination in the use of 10 million kerosene lamps 
which will lead to significant reduction in HAP  , as 
well as a substantial decrease in the rising trend of 
kerosene related incidents such as household fires, 
poisoning, and burns. 

 

Lower Greenhouse Gas Emissions Reduction: 3.7 
million tonnes of greenhouse gas emissions 
reduction per year is achieved in the accelerated 
scenario, 6.8 times more than the baseline 
scenario, and a significant boost to Nigeria’s 
COP21 Paris emissions reduction commitment. 





	

About UNEP 

The United Nations Environment Programme (UN Environment) is the leading global 
environmental authority that sets the global environmental agenda, promotes the coherent 
implementation of the environmental dimension of sustainable development within the 
United Nations system, and serves as an authoritative advocate for the global environment. 

Our mission is to provide leadership and encourage partnership in caring for the environment 
by inspiring, informing, and enabling nations and peoples to improve their quality of life 
without compromising that of future generations. 

About CCAC 

The Climate and Clean Air Coalition is a voluntary partnership of governments, 
intergovernmental organizations, businesses, scientific institutions and civil society 
organizations committed to improving air quality and protecting the climate through actions 
to reduce short-lived climate pollutants. 

Our global network currently includes over 120 state and non-state partners, and hundreds of 
local actors carrying out activities across economic sectors. 

Today, the Coalition brings together hundreds of experienced and influential stakeholders 
from around the world to leverage high-level engagement and catalyse concrete actions in 
both the public and private sector. 

About Power for All 

Power for All is a global campaign that advances decentralized renewable energy as the 
fastest, most cost-effective and sustainable approach to universal energy access. It is present 
in 15 countries and has its headquarters in California, USA. 

As part of its commitment to driving energy revolution, the Power for All campaign, launched 
in Nigeria in 2016 and focuses on accelerating universal energy access via decentralized 
renewable energy (DRE) as the fastest, cleanest and most cost-effective solution to energy 
poverty. By working with the DRE ecosystem (governments, civil society, private sector, 
donors groups and other stakeholders) to catalyze the growth of DRE markets; Power for All 
leverages the power of market-based solutions to accelerate access to DRE—and the 
improvements in health, well-being and opportunities that comes with safe, affordable and 
reliable energy. 

 

		


