
The Global Bioenergy Partnership (GBEP) project provided technical assistance to 
government officials and experts in Kenya to assess the sustainability of the bio-
energy sector and to build their capacity for long-term periodic monitoring of the 
sector. Work was structured around the application and interpretation of the 24 
sustainability indicators to assess the environmental, social and economic impacts 
of bioenergy production and use. Results from the indicators can be used to inform 
the decision-making process.OVERVIEW 

OF THE 
PROJECT

The application of the GBEP indicators to the two pathways contributed to:

•	 Generating	consolidated	data from different organizations, ready to be monitored and updated;
•	 Assessing	several	possibilities to promote the use of modern biomass for energy purposes;
•	 Supporting	capacity	building on calculating greenhouse gas emissions for Kenyan government officials and other stakeholders;
•	 Demonstrating	the	links	to	bio-economy	and	the	circular	economy, especially with the emerging briquette production sector; and
•	 Encouraging	stakeholder	engagement on bioenergy debates throughout the project.

The process revealed a real need for updated and continued monitoring of the data in order to move more rapidly towards a modern and 
sustainable bioenergy sector in Kenya.

BUILDING CAPACITY FOR ENHANCING BIOENERGY 
SUSTAINABILITY THROUGH THE USE OF THE GLOBAL 
BIOENERGY PARTNERSHIP INDICATORS

The data were assessed from both primary and secondary sources, particularly 
from field visits to bioenergy producers and users, such as briquette companies, 
the tea industry, county governments, and charcoal producers and distributors. The 
indicators that were applied to the two pathways were assessed and validated with 
stakeholders.

Priority	pathway	2:	

Household use of charcoal produced on woodlands and 
farmlands 

MAIN	OUTCOMES	OF	APPLICATION	OF	THE	GBEP	INDICATORS

The	sustainability	indicators	were	applied	to	two	bioenergy	
pathways	selected	in	consultation	with	stakeholders.	

Priority	pathway	1:	

Use of sugarcane bagasse briquettes in the tea industry



Kenya, with a population of around 48 million people, is the fourth largest 
economy on the African continent. The country’s gross domestic product was $88 
billion, or $1,202 per capita, in 2018. The energy mix of Kenya is dominated 
by biomass (76%), followed by oil and oil products (17%), geothermal (6%) and 
other renewables (below 6%).1

Biomass contributes a large share of Kenya’s final energy demand, supplying 
more than 90 per cent of rural household energy needs. The main sources of 
biomass in the country include charcoal, wood fuel and agricultural waste. 
Sustainability of the bioenergy sector is central to Kenya’s aspirations to achieve 
middle-income status by 2030 and to contribute to the Paris Agreement, as 
indicated in the country’s Nationally Determined Contribution (NDC) as well as 
the Climate Change Act (2016).

The government has identified substantial potential for power generation using 
forestry and agro-industry residues, including sugarcane bagasse. Opportunities 
within sugar factories are estimated to reach 300 megawatts (MW) but have 
not been exploited. Other bioenergy uses in Kenya include biogas, fuelwood, 
briquettes, pellets, charcoal and, to a lesser extent, ethanol. The full potential to 
achieve sustainable biomass production in the country is still under development.

This bioenergy pathway focuses on the use of sugarcane bagasse briquettes in the 
tea industry in Kenya as an alternative to firewood. 

The	demand	for	firewood	for	use	in	the	tea	industry	is	around 1 million tons each 
year.3 The briquetting industry is picking up rapidly in the country as a potential 
source of livelihood as well as of fuel for industrial, institutional and domestic use. 
Major consumers of non-carbonized briquettes include the tea industry, schools and 
hospitals, the tobacco industry and the vegetable oil processing industry, among 
others.
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Figure 1. Value chain of sugarcane bagasse briquettes
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Bagasse	potential	is	very	high	in	Kenya. According to the Sugar 
Directorate, the country’s 12 sugar mills generate around 2.4 million 
tons of bagasse annually that remain unutilized.2 Production of the 
briquettes begins with the collection of agricultural residues from 
millers and farmers. The feedstock is then dried either in the open 
air or in industrial rotary systems at high temperatures to reduce the 
moisture content to less than 15%, and then is compressed at high 
pressure to form briquettes. 

Analysis	 of	 the	 bioenergy	 pathway’s	 lifecycle	 greenhouse	 gas	
emissions was based on a case study of a briquette-producing 
company in western Kenya that supplies briquettes to tea producers. 
The emissions in the bioenergy pathway are around 1.0 gram of 
carbon dioxide-equivalent higher per megajoule (MJ) (or 21 per 
cent higher) compared to the reference case (the use of firewood 
from eucalyptus). Around 64 per cent of the emission intensity is 
from briquette transport, followed by manufacture (28 per cent) 
and combustion (8 per cent). In the reference case, harvesting and 
chopping of wood chips contributes to 72 per cent of total emission 
intensity, followed by transport (15 per cent) and combustion (13 
per cent). 

Bagasse	 briquettes	 contribute	 to	 5	 per	 cent	 of	 the	 annual	 final	
energy	demand	of	the	tea	industry. This is estimated at 490 tons 
of wood equivalent per year (7,400 MJ/year). Although the use of 
briquettes saves around 490 tons per year of wood resource, the 
economic cost intensity of obtaining similar energy from briquettes 
is around three times more compared to firewood.

With	 regard	 to	 biodiversity, industrial use of briquettes in tea 
factories has positive impacts. It is expected to result in a gradual 
reduction in the consumption of primary wood biomass obtained 
from forests and woodlands, thereby contributing to biodiversity 
conservation.

Job	 creation	 and	 sustained	 livelihoods also were analysed. 
Because briquetting is a new sector, new jobs have been created 
in the whole value chain, and they tend to be formalized with 
contracts and agreements. Nevertheless, the sector is based mainly 
on unskilled jobs. The role of women in the briquette value chain so 
far has been limited to the sun drying of bagasse. 

From an economic point of view, the tea sector is interested in using 
briquettes to replace fuelwood, but this may require the technical 
improvement of boilers. 

Demand	for	charcoal is increasing rapidly in Kenya as a result of population 
growth, increased urbanization and the development of cottage industries. 
Today an estimated 2.5 million tons of charcoal are produced in the country 
annually, up from 1.6 million tons in 2005. There are 253,808 charcoal 
producers nationwide, up 27 percent from the estimated number in 2005. 3,4 

In Kenya, charcoal	is	produced	mainly	from	arid	and	semi-arid	lands, which 
includes the counties of Baringo, Elgeyo Marakwet, Garissa, Kajiado, Kilifi, 
Kitui, Kwale, Laikipia, Makueni, Mt Elgon, Narok, Nyandarua, Tana River, 
Tharaka Nithi and Turkana.5 The tree species preferred for charcoal produc-
tion are Acacia species. Nairobi is the county that consumes the most char-
coal in Kenya, and 70 per cent of the charcoal consumed in this county is 
produced in Kitui and Narok. 

Kenya introduced a	ban	on	charcoal	production in 2018, but charcoal is still 
produced from woodlands and farmlands. Nearly half a million people work 
in the charcoal sector, which generates more than $427 million annually but 
is not considered part of the formal economy of the country.6
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PARTNERS
The project was implemented by the Stockholm Environment Institute (SEI) in collaboration with the Ministry of Environment and Forestry 
and is anchored in Kenya Vision 2030 and the country’s National Energy Policy as well as its Nationally Determined Contribution (NDC). 
The United Nations Environment Programme (UNEP) worked with the Ministry to implement this project. The calculation and analysis of 
the 24 sustainability indicators applied to the two priority pathways was conducted by SEI, Kenya Forestry Research Institute (KEFRI), 
Strathmore University and the World Agroforestry Centre (ICRAF). This work was made possible with the financial support of the Interna-
tional Climate Initiative (IKI) of the Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU).
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Figure 2. Charcoal value chain7

Regarding	non-greenhouse	gas	emissions, two case scenarios were assessed: highly efficient processes, and business as usual. The gases 
and particle emissions may be reduced through three key measures: 1) shifting from the use of fresh wood that has a moisture content 
of around 50 per cent to air-dried wood that has a moisture content of around 20 per cent, 2) low to high adoption of improved kilns 
(adoption from 10 per cent to 80 per cent) and stoves (adoption from 38 per cent to 80 per cent) and 3) reducing the transport distance 
from two-way to one-way, where trucks ferry goods to the charcoal production sites and carry charcoal to the city on their way back.

In Kenya, around	80	per	cent	of	the	population	uses	solid	fuels	for	cooking,	often in rudimentary and inefficient stoves with no or poorly 
operating chimneys. Around 39 million people, or 87 per cent of the population, are affected by household air pollution, which resulted 
in an estimated 13,900 to 15,140 deaths in 2016.8

The	charcoal	sector	is	dominated	by	informal	jobs. In the charcoal value chain, the role of women is related mainly to kiln preparation 
for charcoal production and to charcoal retail, whereas transport and wholesaling are dominated heavily by men. 

The	technical	report	with	the	results	of	the	24	indicators	will	be	available	upon	request,	contact:	
kouadio.ngoran@un.org	or	rocio.diaz-chavez@sei.org.
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