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The Market Potential: Bioethanol for Clean Cooking Mozambique is the product of a research project
initiated by Pivot Clean Energy Co. for the purposes of investigating target geographies in terms of their
current state of energy access within household energy, potential rates of transition to bioethanol from
current cooking trends, and projected future volumes and associated costs.  This country specific report is
intended to be used in conjunction with Market Potential Methodology in order to understand the
conclusions and context.

The country report was prepared by Adam Collins, Master's student at University of Colorado - Boulder
(CU), under the overall guidance of Pivot's Executive Director Alicia ElMamouni.  Pivot is grateful to Rita
Klees for her facilitation of the CU Practicum program, and to the University of Colorado for providing
such opportunities for their students.

Disclaimer
This document has been prepared as a guide to assess the state of energy access and bioethanol potential for
household energy in key geographies.  It is not intended to provide professional advice; no representation is
given as to the accuracy or completeness of the information provided, and the entities overseeing the research
project do not assume any liability for any actions or decisions taken upon reliance on the information
contained in this document.



Mozambique has reduced poverty in all forms over the last 15 years, but recently economic growth has
stagnated. From 2001 to 2015, Mozambique’s real GDP grew around 7.3 percent annually, past the
population growth rate of 2.8 percent during the same period (World Bank, 2018). That growth is
largely attributed to the expansion of the services sector, agricultural sector, and investments in
megaprojects (through foreign investment) which contributed to more than 2.8 percent of the growth
until the middle of the 2010s (World Bank, 2018). 
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MOZAMBIQUE
Introduction  |  Mozambique at a Glance

Although growth accelerated during that
period, a hidden debt scandal in 2016,
cyclones in 2019, and COVID-19 in
2020 propelled population growth to
outstrip real GDP (Salvucci, 2021); GDP
growth, as a result, has yet to reach the
level observed in 2015. New research
has even suggested that while the
monetary poverty count has dropped by
almost 20 percent (92.8% to 71% in
2015), the absolute number of poor
people and the subsequent expenditure
gap between the wealthy and poor in
Mozambique has increased over time
(approximately 3% annually for both) —
positively impacting the wealthy only in
urban areas (Embassy of Sweden, 2019).
This gap is supported by 71 percent of the population and 25.5 percent of GDP in the agricultural
sector compared to only 24 percent and 55 percent in the services sector, respectively (Embassy of
Sweden, 2019). In order to bolster growth and continue to decrease poverty, a more diverse
macroeconomic expansion is needed. With Mozambique’s transition to the services industry and
decline in agricultural productivity (despite 3 out of 4 working in agriculture), the biofuels sector may be
a comprehensive market to transition to more diverse, sustainable development and higher living
standards. Bioethanol, as a cooking fuel, is one of those transitional biofuels, and the specific focus of
this report. To help set the stage, Figure 2 showcases a few important figures related to the clean
cooking sector and growth potential in Mozambique.

Figure 1 - Real GDP and Population Growth Rate (%)

Figure 2 -
Quick Facts
about
Mozambique



Access to Clean Cooking Technology (CCT) has been on the rise in urban areas since 2000 (NAAC)
(Figure 3) (WHO, 2022). Despite this and considering the consumption setbacks from the impact of
COVID-19, the majority of Mozambicans still rely on biomass as their primary source of cooking
fuel (Figure 4) (World Bank, 2022). The decrease in rural reliance on CCT over the same period may
be attributed to an increasing wealth inequality where expenditure on cooking fuel is, instead, a
matter of convenience and affordability rather than health and environmental impact. Biomass (71%)
and charcoal (21.6%), as a result, remain the dominant cooking fuels in Mozambique overall (WHO,
2021). With the prevalence of stove and fuel stacking—the practice of using more than one cooking
fuel on a regular basis in the home based on cultural practices, fuel availability, and/or cost—those
numbers may be higher (Mudombi et. al, 2018). Other fuels (<2%) encompass options like bioethanol
that are not listed but have a small presence in country; that number remains low, but is slowly rising.
The market switch from biomass (typically firewood) to charcoal from 2000 to 2019 across both
groups is considered the result of the growing charcoal supply chain and better cooking attributes
comparatively; charcoal, in other words, is considered an important transitional fuel for the
Mozambican people (Mudombi et. al, 2018). 

The Cooking Landscape

Cooking Fuels and Access to Clean Cooking Technology
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Figure 3 - Projected Access to Clean Cooking Technology 2000 - 2030

Figure 4 - Urban and Rural Cookstove Fuel Type Distribution 2000 - 2019



Continued dependence on polluting fuels carries with it serious health and environmental risks. A
short analysis has been conducted to determine the impact in each of these categories using the
assumptions noted in Appendix A. In general, the impact is calculated by looking at the projected
number of households that could switch to bioethanol over the next 8 years and attributing the
associated impacts to those respective populations. 

The associated health impact is calculated using the HAPIT Household intervention tool. HAPIT
currently uses background disease rates and relationships between exposure to PM2.5 and health
outcomes to provide two outputs: disability-adjusted life years (DALYs) and deaths (HAPIT, 2022).
DALYs for a disease or health condition are the sum of the years of life lost to due to premature
mortality (YLLs) and the years lived with a disability (YLDs) due to prevalent cases of the disease or
health condition in a population (WHO, 2022). 

Environmental impacts were calculated using the estimated fuel consumption and dry combustion
CO2 emission factors for each fuel. The results of this analysis are shown in Table 1. It is important to
note that both of these calculations do not consider the impacts of stove-stacking; the percentages
of national fuel use per household only incorporate primary fuel use and do not include users who
prefer the use of more than one fuel (ESMAP, 2020). In other words, the impact may likely be larger.

Existing Health and Environmental Impacts of Cooking Fuel in Mozambique
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Table 1 - Potential Health and Environmental Impact of Dominant Fuels in Mozambique

Note 1: Assumptions are noted in Appendix A.

Note 2: Impact values are the cumulative totals from years 2022 to 2030. 



Although Mozambique recognizes the health and environmental harm of the continued use of
polluting fuels, the lack of affordable and accessible clean fuel options plays a major role in
perpetuating existing trends (Table 2).
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Table 2 - Availability and Affordability of Various Cookstoves and Fuel



Modern cooking fuels are available, but increased use will be highly dependent on consumer
awareness, affordability, and especially accessibility. Table 3 showcases a summary of the existing
market players and projects where collaboration may be useful. 

Cookstove and Cooking Fuel Market
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Table 3 - Bioethanol Cookstove and Fuel Market in Mozambique

Mozambique is also uniquely positioned to utilize their existing crops and farmland for boosting local
production and fuel availability, particularly from sugarcane and cassava.  Sugarcane has been
approved by the government for biofuel production because of low production costs, high output,
and non-food status, along with providing an alternative market for the commodity.  Improving yields
and including more small-holder farmers in expanding bioethanol production in Mozambique could
help alleviate some of the availability challenges with the fuel. 



Table 4 - Summary of Policies Related to Clean Cooking

Policy, as it pertains to the clean cooking industry, is in its nascent stages. Table 4 summarizes key
policies that align with or are focused on a specific clean fuel outcome for the future. Table 5
demonstrates the current tariffs and Value Added Tax on both bioethanol fuel and cookstoves for
liquid fuel. 

Clean Cooking Related Policy
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Table 5 - Bioethanol Fuel Tariffs and VAT



Based on the methodology referenced, as well as population, fuel use, and urbanization trends, the
following projections were calculated for potential bioethanol cooking fuel demand across three
different scenarios (Figure 5). Three scenarios were created to showcase the variability of
transitioning from kerosene, charcoal, or gas fuels to bioethanol. Both preference—wanting to use a
different fuel despite being able to afford bioethanol fuel—and growth of access—possible uptake and
infrastructure growth—are dependent not only on the location but also on the market conditions in
the future.

Bioethanol Cooking Fuel Projections and Cost Comparison
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Figure 5 - Potential Bioethanol Demand for Low, Base, and Best Case Scenarios 2022 - 2030

Given the conditions above, the uptake of bioethanol as a cooking fuel seems promising. In fact,
compared to the cost of conventional fuels like charcoal and gas, bioethanol is sometimes more cost-
effective for the consumer—just lacking in available infrastructure (Figure 6). While bioethanol has a
lower calorific value (27.00 Mj/kg) compared to LPG (46.60 Mj/kg) and Kerosene (43.10 Mj/kg),
bioethanol stoves generally have higher efficiency (60% vs. 55% and 35% respectively). On a national
level, the same can be seen; overall, the cost for households that may shift to bioethanol is overall
less expensive compared to the existing cost of available fuels (Figure 7). 

Figure 6 - Average Annual Fuel Consumption to
Meet 3,500 MJ Household Consumption

Figure 7 - Dominant vs Bioethanol Fuel Costs for
Households Transitioning to Bioethanol



The combined benefits from a lower cost and high potential demand also suggest great revenue for
producers. Using Trading Economics, the potential revenue has been calculated over the years
(Figure 8). The revenue is based on the existing bioethanol price and base case scenario for potential
demand; revenue and potential are calculated in gallons and USD.
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Figure 8 - Potential Bioethanol Demand and Revenue

Recommendations and Conclusions

Need is high and demand for improved cookstoves has been demonstrated in Mozambique,
especially when considering the health, environmental, social, and economic impacts that will
accompany a transition to clean fuels. 

With regard to Mozambique’s potential for transitioning to bioethanol cooking fuel as part of their
clean energy portfolio, the following considerations should be noted:

1.

               Recommendation: Collaborate with groups such as the Clean Cooking Alliance and local 
               organizations to demonstrate the business case and benefits.  With the appropriate   
               government and private sector entities involved, a transition can be expedited and  
               encourage activities such as social campaigns for civic education.
   2. Existing policy, goals, and infrastructure geared towards bioethanol and clean cooking are  
        limited or nonexistent.
               Recommendation 1: Support government policymakers to understand the multiple benefits 
               of creating parity within their regulatory framework for fuels.
                Recommendation 2: Encourage reduction or exemption of VAT on clean fuels and clean 
               cookstove technologies.
               Recommendation 3: Encourage reduction or exemption on import duties for bioethanol and 
               clean cookstoves; these could be temporary and serve to create market demand and 
               encourage local production and manufacturing. 
               Recommendation 4: Discuss establishing targets specific to clean cooking and bioethanol
               within national energy policy or NDCs.
               Recommendation 5:  Encourage adoption of ASTM E3050: Standard for Denatured Ethanol 
               for Cooking and Appliance Fuel.
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   3. While initial adoption existed, higher initial cookstove costs and lack of fuel availability  
        discourages new and existing customers.
               Recommendation 1: Leverage the use of subsidies or cost reductions through programs like 
               Results-Based Financing, when possible, to reduce the cost on initial cookstove purchases.
               Recommendation 2: Continue to work with the government to reduce taxes and duties on 
               clean fuel options, resulting in lower distribution and end-user costs.
               Recommendation 3: Favorable government policy will also grow demand, and encourage 
               local production and manufacturing, continuing to drive costs down over time.
               Recommendation 4: The co-benefits related to the adoption of bioethanol cookstoves such 
               as health, safety, and the environment should be emphasized in advertising campaigns rather 
               than focusing solely on the possible economic benefits of switching (e.g. bagasse in 2013 
               produced 16% of total electricity production and 20% of local demand in Mauritius) (Lacey, 
               2017).
   4.  A high projected demand for bioethanol and an immature market suggests the potential for 
        revenue for both local and international parties. There is a great amount of arable land 
       available in the country, with the potential for local bioethanol production to grow significantly; 
       this could also help meet local content requirements that exist, as well as create additional trade 
       opportunities. Even more, Mozambique has a well-established sugar industry (3rd largest in 
       Mozambique) and a high percentage of small-holder production over commercial production 
       (12.5%).
               Recommendation 1: Consider the use of bioethanol outside of cooking fuel and explore 
               local or regional options for export—especially within economic groups like SADC.   
               Recommendation 2: Examine Local Content Requirements and how they may impact 
               volumes for import, export, and local production capacity.
               Recommendation 3:  Leverage existing agricultural knowledge from international groups 
               that can inform on appropriate farming techniques, inputs, and allocate resources to improve 
               yields and utilize existing farmland more efficiently.
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Appendix A

Projected Number of Households that may Switch to Bioethanol Cooking Fuel

Fuel Characteristic Assumptions

HAPIT Health Impact Calculator Assumptions
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Appendix A

Environmental Assumptions


