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In Zambia, over half of households in 
urban areas rely on charcoal for energy 
use. Increased household charcoal 
demand increases deforestation rates, 
in turn reducing the country’s potential 
for climate change mitigation. So far, 
government efforts in enhancing the 
use of clean energy at a policy level 
have not had corresponding success 
at the household utilization level. This 
policy brief conducts key informant 
interviews and a literature review to 
examine trends in alternative energy 

Summary
uses. This analysis reveals a need 
for a broader, multidimensional 
understanding of access to renewable 
energy in order for deployment 
to be effective. The barriers to the 
successful adoption of alternative 
energy technologies to charcoal 
include poor enabling conditions 
and policy inadequacies, value 
chain inefficiencies, underexploited 
renewable energy, cultural barriers, 
and heavy reliance on a service-
challenged hydro power utility.

 ■ A baseline assessment is needed to understand knowledge, 
perceptions, attitudes, and drivers for renewable energy technology 
adoption among households.

 ■ In order to make clean energy accessible and affordable to household, 
short- to medium-term incentives for Small Medium Enterprises (SMEs) 
engaged in the provision of clean energy, such as LPG, are needed. 

 ■ Research into socio-economic barriers to accessing alternative energy 
by households could help provide insights into targeted policymaking.

Key Policy Recommendations
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Introduction 
The purpose of this brief is to document the 
trends in alternative energy use based on key 
informant interviews and synthesizing literature.
The major energy sources in Zambia include 
electricity, petroleum, coal, biomass, and 
renewable energy [1]. About 70% of the 
population depends on wood fuel for their 
energy requirements (Figure 1) [2]. 

The sources of energy used for cooking include, 
wood-fuel (charcoal and firewood), accounting 
for about 78%, with electricity contributing 
around 11% to the total energy consumed [5–6]. 
The other sources of energy are petroleum 
products and coal, which account for about 
9% and 2%, respectively [6]. Energy efficiency is 
important to improving the lives of all people, 
providing affordable and reliable energy access, 
supporting economic growth and resilience, 
enhancing security of supply, and accelerating 
clean energy transitions [2]. Focus on energy 
efficiency is key to delivering a net-zero energy 
system and sustainable transition.

Figure 1: Energy Mix Percentage 
Contribution – Data Source World Bank

Figure 3: Access to clean fuels and technologies for 
cooking (% of population) – Data Source World Bank

Figure 2: Access to electricity (% of population) 
– Data Source World Bank

Petroleum
12% Coal

2%

Electricity
14%

Woodfuel
70%

Others
2%

ENERGY MIX PERCENTAGE CONTRIBUTION 

Electrification rates are low (Figure 2), with only 
43% of the urban population and 5% of the rural 
population having access to electricity [3, 4]. 
Access to other modern sources of energy is still 
a challenge, especially for rural populations.
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The percentage of population with access to 
clean fuels and technologies for cooking has 
been declining for the past 10 years (Figure 3).
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In Zambia, only 43% of 
the urban population 

and 5% of the rural population 
have access to electricity.

Zambia is self-sufficient in renewable energy 
resources; it has hydro, biomass, solar, wind, 
and geothermal energy that can be exploited 
[2–4, 7] to improve access to affordable, reliable, 
and sustainable energy for social and economic 
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development [3]. This could introduce new 
employment opportunities and enterprise 
development. One of the fundamentals for 
fostering green growth and the achievement 
of sustainable development goals is to adopt 
renewable energy [8].

Zambia’s alternatives to charcoal include 
electric stoves, Liquid Petroleum Gas (LPG), 
bio-ethanol liquid gel, processed biomass (e.g., 
pellets), and biogas [9]. A range of innovative 
technologies are also available to increase the 
efficiency, affordability, and accessibility of 
alternative energy fuels [9]. 

Despite the country having many alternatives 
to charcoal, it has one of the highest 
deforestation rates in the world, losing 
between 180,000 and 250,000 hectares each 
year [10]. Nearly 25% of deforestation and 
forest degradation is attributed to charcoal 
production [9]. The factors contributing to 
high charcoal consumption are attributed to 
erratic electricity supply (caused by recurrent 
load shedding), lack of access to electricity 
and electric stoves, and household size [11].

Conversely, charcoal use also contributes 
significantly to greenhouse gas (GHG) 
emissions that drive global climate change. 
Unfortunately, the widespread adoption 
and deployment of renewable energy and 
fuels is currently hindered by poor enabling 
conditions, value chain inefficiencies, and 
cultural barriers [9].

Methodology
This policy brief explores trends in alternative 
energy use in Zambia through interviews and 
literature review. Firstly, key informant experts 
in the energy sector were interviewed on 

alternative energy sources for cooking in Zambia. 
Sixteen (16) key informant interviews were 
conducted with purposively sampled experts 
from the organizations shown in Table 1.

CATEGORY NUMBER OF 
INTERVIEWEES

ABBREVIATION 
IN TEXT

National Government 
(energy)

8 NG

Quasi Government 6 QG

Local Government 2 LG

Table 1. Interviewees by category

Data collected from these key informant 
interviews related to the identification and 
rating of the viability of using alternative energy 
to charcoal for domestic use in Zambia.
Further, a comprehensive synthesis of literature 
on energy was undertaken by employing 
keywords to search for relevant peer reviewed 
papers, relevant Government documents, and 
World Bank Reports in Google Search Engine 
and Google Scholar. The synthesis was done 
according to methods proposed by Page [12] 
and Snyder [13]. 

Key Findings
ALTERNATIVE SOURCES  
OF DOMESTIC ENERGY 
A Likert scale was administered to key 
informants in order to assess the viability of use 
of domestic energy alternatives commonly used 
in Zambia, namely electricity, LPG, bio-ethanol, 
biomass, and biogas (Figure 4). For each of the 
energy alternatives considered, key informants 
provided experts ratings for the availability of 
the technology, access to the technology by 
households, affordability of the alternative, and 
the widespread use of the alternative. The rated 
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categories were themes regarding the viability 
of energy assessment generated during key 
informant interviews. The overall mean rating was 
presented as the total rating, representing the 
comparative viability of the energy alternative.
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Figure 4. Stakeholder rating of viability of use of 
alternative energy sources to charcoal in Zambia 
on a scale of 1–10, with 1 representing a low success 
rate and 10 representing a high success rate

Electricity and biomass were rated as the 
most viable for use by households, largely 
due to the availability of the technology and 
widespread access. Biomass energy, however, 
requires efficient cook stoves to enhance 
efficient use. Such cook stoves are, as yet, not 
readily available which provides a challenge 
for adoption. Technological challenges related 
to the use of biogas and bio-ethanol liquid gel 
were identified as presenting a barrier for use. 
The high cost related to LPG was also seen as a 
barrier as was the lack of mass access to bio-
ethanol and biogas.

 Bio-ethanol and biogas are not readily 
available. In rural areas very few people have 
even heard about these, let alone know how to 
them  (Key informant from QG).

While this study did not find statistics on the 
number of households using alternative energy 
sources besides charcoal and electricity, one 

key informant related the choice of energy 
alternatives to household socio-economic 
characteristics when he said:

 LPG is one of the clean energy sources 
usually available to the rich. The poor use 
firewood or straw [solid biomass]   
(Key Informant from NG). 

CHARCOAL AS SOURCE 
OF DOMESTIC ENERGY
Charcoal is widely used for cooking, accounting 
for 44% of urban households in urban Zambia 
[11]. The demand for charcoal is consistently on 
the rise in Zambia, like in most sub-Saharan 
Countries. Charcoal remains the energy of 
choice for cooking in Zambia because it is 
inexpensive relative to other fuel alternatives 
[14], and its supply is usually more reliable than 
that of its alternatives [9]. The demand for 
charcoal is further increased by the fact that 
there are no easy, affordable, widely adoptable, 
and safe energy alternatives [14]. Total charcoal 
demand seems unlikely to fall in the near future, 
and it is more likely to grow with increasing 
incomes and urbanization [15]. However, with 
the environmental concerns that charcoal 
production and use raises, it is imperative to 
centre policy discussions around greening of 
the charcoal value chain [16].

Therefore, we argue that in order for a 
sustainable energy transition to be achieved, 
there is need for empirical research to 
understand the drivers of the charcoal 
value chain [17], as well as the prospective 
environmental and socioeconomic outcomes of 
such an energy transition. Initial sustainability 
gains could be achieved by focusing more on 
promoting sustainable charcoal production and 
boosting the adoption of improved cook stoves 
– especially among low- and middle-income 
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households [18]. However, synchronization of 
different energy mixes could also remove the 
energy burden from charcoal. For example, 
besides hydropower, solar energy has been 
utilized at household level for lighting [8]. 
Furthermore, there is potential for geothermal 
and wind energy [8, 19]. 

The government has also opened up its markets 
to Independent Power Producers (IPPs) who 
sell electricity to the Zambia Electricity Supply 
Corporation (ZESCO), the national utility. The 
barriers to the adoption of green energy include 
weak institutional and legal frameworks, 
inadequate funding, and ineffective coordination 
of the various actors in the energy sector [14].

Policy Recommendations
This policy brief on alternative energy for cooking 
in Zambia has conducted interviews with key 
informants and a literature review, indicating; 
(i) Electricity and biomass are the most viable 

alternatives to charcoal; (ii) Charcoal remains the 
energy of choice for cooking as it is inexpensive 
relative to alternatives; (iii) demand for charcoal 
is on the rise due to its affordability, availability, 
adoptability, and increased safety compared with 
alternatives.

To advance clean energy use in cooking, this brief 
recommends the following:

 ■ A baseline assessment is needed to understand 
knowledge, perceptions, attitudes, and drivers 
for renewable energy technology adoption 
among households to develop strategies of 
increasing use of alternative energy sources to 
charcoal.

 ■ In order to make clean energy accessible and 
affordable to households, incentives should be 
provided by the Government of the Republic 
of Zambia to Small Medium Enterprises (SMEs) 
engaged in clean energy provision, such as LPG.

 ■ In order to make clean energy accessible and 
affordable to households, short- to medium-
term incentives for Small Medium Enterprises 
(SMEs) engaged in the provision of clean 
energy, such as LPG, are needed.
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a net-zero carbon dioxide emission target 
across the EMME region. This scenario shows 
the additional investments needed to align 
the region with the Paris Agreement targets 
and limiting global warming to 1.5ºC.

D. Net Zero with Enhanced Trade: Similar to 
above, a net-zero carbon dioxide emissions 
target is implemented, while allowing for 
investments in new grid interconnections to 
occur. A comparison with the Net Zero with 
Reference Trade case can show potential cost 
savings enabled by enhanced trade. 
 

CITATION: Chisanga, C. B., Mubanga, K. H., Sichimwa, C., Nkonde, 
E., and Mambwe, F. M. C. (2023). Alternative Energy for Cooking 
in Zambia: Towards a Sustainable Energy Transition. Climate 
Compatible Growth Programme COP27 Policy Brief Series 
(Version 1). Available at: https://doi.org/10.5281/zenodo.7107883

AUTHOR INFORMATION

1Charles B Chisanga (The Copperbelt University, SNR, 
Department of Plant and Environmental Sciences, 
Zambia): Writing the draft document, reviewing, editing,  
and compiling the final document]

2Kabwe H Mubanga (The University of Zambia): 
Writing, reviewing, editing, compilation, and formatting]

2Clement Sichimwa (The University of Zambia): 
[Writing, review and editing]

3Edson Nkonde (Ministry of Green Economy and 
Environment): [Writing, reviewing and editing]

4Fiona C M Mambwe (Sustainable Ecosolutions): 
[Review and editing]

*Corresponding Author: [cbchisanga@gmail.com] 

ACKNOWLEDGEMENTS:

Dr Stephanie Hirmer (Oxford University) and Prof. Jim Watson 
(University College London) have led the curation of this policy 
brief series. The policy briefs underwent an anonymous (double 
blind) peer-review process. They were edited by Simon Patterson 
(Loughborough University) and designed by Sarel Greyling  
(Sarel Greyling Creative). 

This material received funding support and has been produced 
under the Climate Compatible Growth (CCG) programme, which 
brings together leading research organizations and is led out of 
the STEER centre, Loughborough University. CCG is funded by UK 
Aid from the UK government. However, the views expressed herein 
do not necessarily reflect the UK government's official policies.

The views expressed  
in this material do not 

necessarily reflect  
the UK government’s 

official policies.

http://www.climatecompatiblegrowth.com
https://doi.org/10.5281/zenodo.7107883
mailto:cbchisanga@gmail.com

