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Abstract
To overcome the negative impacts of unsustainable exploitation of forest resources, the Mozambican government has been trying to regulate the supply and demand of biomass, the main source of energy for the majo rity
of the population. This paper reviews policies implemented in Mozambique aimed at increasing domestic energy production while promoting a sustainable use of biomass. Despite the efforts to reduce the level of biomass
energy use, it remains the most attractive to local populations and, therefore, still has great importance in the
national energy mix. Thus, rather than looking at woodfuels as an environmental problem, regulations should
also recognise the dependence of local communities on these resources. Firewood remains the main energy
source in rural areas, and approximately 0.36% of the forest in Mozambique is lost every year. The replacement
of firewood and charcoal by other renewable sources of energy is still far from reality. Charcoal production
continues to be carried out in traditional low-yield ovens and the levels of forest degradation are still alarming.
As such, improvements to the existing regulation framework are still needed.
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Highlights
• Woody biomass remains the most attractive energy source in Mozambique.
• The government implemented policies to address unsustainable use of biomass.
• The policies did not lead to a sustainable use of biomass.
• Policy design should consider both technical and socio -cultural aspects.
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Energy supply (ktoe*)

1. Introducti on
The conservation of forest resources has received
great attention from the Mozambican government.
In April 2020, it announced the suspension of logging licences issuance for two years, as a way of reducing pressure on the forests (GdM, 2020). But
this may not be effective if it is not accompanied by
other measures, considering that, on the one hand,
more than half of the exploitation of forest resources in Mozambique is illegal (EIA, 2013;
Magalhães, 2014; Wertz-Kanounnikoff et al., 2013),
and, on the other, meeting the energy needs of the
population in Mozambique depends largely on forest resources (Cuvilas et al., 2010; Brouwer and Falcão, 2004; Batidzirai et al., 2006), whose consumption levels tend to increase (Brouwer and Falcão,
2004), due to the high population growth rate (HPP,
2015; Smith et al., 2019). In fact, the number of people dependent on biomass energy, especially among
rural poor households in sub-Saharan Africa, is expected to rise (Owen et al., 2013). Thus, the legislation regulating biomass energy sector should not
focus only on the downsides but should also look at
fuelwood production as part of sustainable development.
There are two sectors that regulate the supply
and demand of forest resources in Mozambique, the
agricultural sector and the energy sector. The former focuses on the supply of raw materials and is
regulated by the Forest and Wildlife Law and the
Land Law. The latter is focused on the demand for
raw materials and is guided by the Energy Policy
and Strategy, New and Renewable Energy Development Policy, Biofuels Policy and Strategy, and the
Strategy for Biomass Energy Conservation and Sustainable Use. Nevertheless, the effectiveness and
implications of these policies are still not clear.
Many actions intended to develop and secure energy access appear to have several gaps (Cuvilas et
al., 2010). For example, biomass energy has re-

ceived a limited degree of intervention from the energy sector, although the importance of this energy
source in the context of Mozambique has already
been demonstrated (ME, 2013). Moreover, the responsibilities related to energy issues are divided
between different government sectors. This generally leads to administrative difficulties in implementing the policies and planned proposals.
Policies and strategies that regulate the biomass
energy sector in Mozambique are quite recent and
still present challenges, such as the lack of structuring mechanisms to guarantee their implementati on
and effective functioning. In biofuels, for example,
the policies do not establish restrictions on the type
of raw materials, a situation that may open space
for future conflicts between food security and the
production of biofuels (Matavel and Chaves, 2015).
In addition, none of the policies establish the type of
technology suitable for charcoal production to
guarantee energy efficiency and sustainability of
natural resources. Hence, this study reviews the legal framework surrounding the supply and demand
of biomass energy in Mozambique in order to improve the understanding of their dynamics, and discusses the future direction for policy design and
implementation in order to secure a more effective
and sustainable exploitation of natural resources.
2.

Overview of the energy sector in
Mozambique
Figure 1 displays estimates of the share of energy
sources in the production of energy in Mozambique
from 2007 to 2017. According to this figure, after a
decrease in 2008, energy production has been increasing since 2009. The first gas plant was establishment in 2012 and the supply of natural gas has
increased from 2013. In 2014 three more power
plants started to operate, thus, the gas supply further increased (ALER, 2017). The production of coal
started to take place also in 2013. After a significant
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Figure 1: Total primary energy supply in Mozambique by source, 2007–2017
Source: IEA (2018)
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growth from 2014 to 2015, this sector declined due
to economic crisis in 2016 (WB, 2017). Woody biomass has remained relatively consistent over the
years as the main source of energy. Only hydroelectric energy and biomass currently contribute to the
consumption of renewable energy in Mozambique.
There are no data available regarding the use of
wind and solar energies.
As shown in Figure 1, bioenergy and waste,
which include biomass, are the largest sources of
energy. This scenario has also been reported in several studies (Broto et al., 2018; Woollen et al., 2016;
Mahumane and Mulder, 2019). In fact, the rate of
forest degradation in Mozambique is about 0.36%
per year (Aquino et al., 2018) and its main drivers
include forest extraction for biomass energy (particularly charcoal for urban use) and unsustainabl e
logging (Sitoe et al., 2016). Estimates by Silva et al.
(2019) indicate that, under current conditions of
charcoal production, the annual aboveground biomass extraction rates will gradually increase from
0.3% to 0.7% between 2015 and 2040. Therefore,
it is necessary to create alternative sources of income for households engaged in the production and
sale of charcoal. Moreover, consistent and effective
law enforcement is urgently needed in order to remove the barriers in accessing clean and sustainable energy and minimise the problem of forest
degradation (Baumert et al., 2016). The following
sections discuss the policies and strategies that
were developed to ensure the supply of energy
while promoting a sustainable exploitation of forest
resources.
3.

Fuelwood energy demand and supply
dynamics
As widely noted, woodfuels from natural forests are
the main sources of energy for domestic purposes
in Mozambique (Broto et al., 2018; Cuvilas et al.,
2014; Falcão, 2008). In fact, more than 80% of
households use woodfuels – which includes firewood and charcoal – for cooking (Falcão, 2013).
Charcoal is mainly used in urban areas in relatively
high-income households (Broto et al., 2020) and
firewood is mainly used in rural areas (approxi mately 98%) (Sitoe et al., 2007). As such, urban consumption of woodfuels is more likely to cause
deforestation (Sedano et al., 2016) since efficiency
of charcoal production in Mozambique ranges from
10% to 25% (Falcão, 2008). The annual per capita
consumption of woodfuels in urban areas is estimated at 1.96 tons, and in rural areas at 0.695 tons
(Sitoe et al., 2007). There is an increasing trend of
woody biomass energy consumption. For example,
from 1988 to 2007, Maputo province registered an
increase in the average annual consumption of
woodfuels from 0.82 m 3 to 1.16 m3 per household
(Sitoe et al., 2007). According to Fernandes (2014),

3

despite rural consumption of wood energy being
76% of the national figure (9.1 million tons/year) it
is less likely to affect the functional structure and
composition of native forests, as rural dwellers usually harvest the branches or pieces of dead trees.
It can be argued that rural dwellers’ livelihoods
(employment, income, consumption of goods and
services) depend on natural forests and are directly
linked to the purchasing power of the urban population, since charcoal is mainly produced in rural areas and consumed in urban areas (Atanassov et al.,
2012; Arthur et al., 2010; Castán Broto et al., 2018;
Baumert et al., 2016; Smith et al., 2019). Thus, the
growing population and increased firewood and
charcoal consumption in urban areas (Atanassov et
al., 2012; Sedano et al., 2016), as well as the low efficiency of charcoal production, are likely to exacerbate the exploitation of natural resources.
4. Policies for the biomass energy sector
4.1 Policy and strategy for the energy sector
The energy policy approved by Resolution No.
05/98 of March 3rd (GDM, 1998) aims at ensuring
the reliable supply of energy, at the lowest cost, to
meet consumption needs and socio-economic development. With regards to biomass energy, this
policy emphasises the use of firewood and charcoal
and does not approach the use of liquid or gaseous
fuels. Nevertheless, there was a concern on the part
of the government to establish energy plantations
and gradually reduce the use of fuelwood by promoting the use of natural gas and coke.
Mozambique has two natural gas reserves, one
in Inhambane Province, the other in Cabo Delgado
Province. The reserves in the Rovuma Basin (Cabo
Delgado) have 127.4 billion m³ of natural gas (Vaz
et al., 2011), which makes it the fourth largest reserve in the world. Coal reserves are estimated at
23 billion tonnes (ALER, 2017), also one of the largest in the world (Suárez and Borras, 2010). Among
the different sources of energy available in the
country, natural gas registered the highest average
annual growth rate between 2005 and 2014 (23%)
(ALER, 2017). However, although Mozambique has
great potential for generating energy from fossil energy sources, the growth in the use of these energy
sources is not available to low-income households,
which puts at risk the intended reduction in the demand for firewood and charcoal. Access to electricity is also far from reducing the demand for
firewood and charcoal (Broto et al., 2018). Although
Mozambique is one of the largest producers of electricity in the southern region of Africa (surpassed
only by South Africa), only 20% of the population
has access to electricity (Nhamire and Mosca,
2014), with an annual growth rate of around 3%.
The capital Maputo is responsible for 75% of all
electricity consumption (ALER, 2017).
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In 2009, the new Energy Strategy came into
force, approved by Resolution No. 10/2009 of June
4th 2009 (CDM, 2009b). This strategy was motivated by the new national panorama of the emergence of new fields of action, such as the production
and the use of biofuels, and the constraints imposed
by the international oil market at that time. The
strategy highlights the importance of energy security, efficiency improvement, energy waste reduction, research and technological innovations.
At this stage of understanding, we believe that
timely investment in the production of electricity
from the available sources (e.g. gas and coal) can reduce the cost of electricity and reduce the negativ e
impacts of forest resources exploitation. Access to
electricity produced by these sources will represent
a significant improvement in the quality of rural
communities´ life, when compared to the use of firewood and charcoal, and will cause the diversification of the national energy mix. However, the policy
and strategy of the energy sector seem to not have
been effective in improving access to energy in the
country, especially in rural areas, since woody biomass has remained the main source of energy.
4.2 New and Renewable Energy Development
Policy
The New and Renewable Energy Development Policy (NREDP) was approved by Resolution No.
62/2009, of October 14th (CDM, 2009a). The main
objectives of the policy are 1) to promote the provision of good quality renewable energy services at
affordable prices, especially in rural areas; 2) to
promote the use of renewable energy sources; 3) to
strengthen energy security at local and national levels; and 4) to reduce negative environmental impacts at local and global levels. Renewable energy
policies should aim, among other things, to overcome the high cost of certain technologies and the
low acceptance by consumers when a new technol ogy is introduced (IRENA et al., 2018). However, national energy policies regulate the price of all
energy sources except fuelwood. Only the charcoal
producers have to pay some fees, to get a licence to
harvest wood. Charcoal in urban markets in Maputo
costs around MZN 900 (USD 30) for a 50 kg container (Baumert et al, 2016), which equals about
20% of the minimum monthly wage in the country.
Although NREDP's objective is to guarantee affordable prices, the cost of energy in the country is too
high for most consumer.
As recognized by the policy itself, the new and
renewable energy sub-sector in Mozambique is in
its initial stage of development and lacks adequate
structure and mechanisms for its growth. Therefore, there is still a need to establish adequate
mechanisms to study the potential of these forms of
energy. Of all energy sources, only biomass has
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been widely studied (e.g. Batidzirai et al., 2006;
Brouwer and Falcão, 2004; Vasco and Costa, 2009).
As such, it appears that Mozambique is still a long
way from exploring the full potential of renewabl e
energy sources, given that, although this policy is
aimed at new and renewable energy sources, it
states that these sources can be combined with nonrenewable energy sources to form so-called hybrid
systems. Such systems, it is suggested, can be more
advantageous than those based exclusively on new
and renewable energy sources, especially in situations where the inclusion of non-renewable fuels
improves access to energy services, reducing the
cost of energy supply.
So far, only biomass has a specific regulatory
platform; specific strategies for other sources (solar, wind, small-scale, oceanic, among others) have
not yet been developed. This is due to the fact that
of all renewable energy sources, only woody biomass is widely used. Therefore, there is a need to
explore other energy sources in order to relieve the
pressure on biomass.
4.3 Biofuels Policy and Strategy
The Biofuels Policy and Strategy was approved by
Resolution No. 22/2009 of May 21st. It is a legal instrument that defines the policy guidelines and
measures of greatest relevance for the biofuels sector, in addition to providing guidelines for the production, consumption and commercialisation of
biofuels. Sugarcane and sorghum were selected as
potential crops for ethanol production and jatropha
and coconut for biodiesel production.
The Resolution does not establish restrictions on
raw materials, which may create the potential for
competition between food security and the production of biofuels (Renzaho et al., 2017). The use of
food crops for biofuel production establishes competition for fertile land, causing food insecurity as
well as leading to increased agricultural production
costs (Mohr and Raman, 2013; Murphy et al., 2011).
As such, a central recommendation is that biofuel
production must also be included in the country's
agrarian policy and it is necessary for the law to establish non-food energy crops that adapt to marginal soils. A new agricultural development model
that ensures the simultaneous production of food
and energy crops could guarantee the diversification of the income of rural communities, generati ng
employment and self-employment in agriculture
and agro-industrial processing sectors.
In Mozambique, although the plans for their largescale production are underway, the production of
liquid biofuels is still marginal (Cuvilas et al., 2010),
probably due to technological limitations (Scrase et
al., 2009) and the fact that renewable energy options often require high initial investments (Shenoy
et al., 2011). In addition, biofuels supply does not

Journal of Energy in Southern Africa • Vol 32 No 4 • November 2021

meet the existing demand (Avinash et al., 2014), but
nevertheless seem to be used to substitute for electricity and liquefied petroleum gas rather than
charcoal and firewood (Mudombi et al., 2018). So
there is still a strong dependence on firewood and
charcoal (Cuvilas et al., 2010), which is linked to
crucial development issues, such as deforestati on
and poverty (Martins et al., 2018).
4.4 Forest and Wildlife Law
The Forest and Wildlife Law (FWLL), Law no. 10/99
of July 7 (GDM, 1999), establishes that commercial
extraction of wood from natural forests for energy
purposes is carried out after the presentation of a
sustainable management plan and payment of the
forest exploitation fee. The management plan is
based on the forest inventory with distribution of
diametric classes. A study of regeneration and the
harvest must be organised by means of a cutting
system, which specifically guarantees and promotes the regeneration of forests, establishing a
system of selective cuts and minimum cut diameter
by species.
A substantial part of the law does not cover local
communities as long as they exploit resources for
their own consumption in accordance with their
customary rules and practices. However, the use of
firewood and charcoal for self-consumption is part
of the customs of communities across the country
(Atanassov, 2010) and exploitation limits for local
communities are not presented in this law. The extraction of wood for self-consumption is also stimulated by the very limited access to electricity and
low purchasing power of rural people who cannot
afford alternative energy sources (Arthur et al.,
2010).
The FWLL regulation establishes that the main
product of forest species producing precious wood
(1st, 2nd and 3rd classes) as well as rare or protected
woods or those with historical or socio-cultural
value must not be used for the production of firewood and charcoal (CDM, 2002). However, it does
not specify the criteria used to classify these species, nor the properties of the wood destined for energy use. Furthermore, issues related to refores tation, afforestation and deforestation appear to be
outside the scope of the FWLL. Its Regulation
simply mentions, in Article No. 80, that ‘any natural
or legal person interested in establishing forest
plantations for conservation does not require environmental impact assessment’. Therefore, this law
does not seem to be adequate to solve problems related to forest exploitation, adequate use of wood or
forest replacement, among other aspects that can
contribute to the reduction of rural poverty. Moreover, weak monitoring of exploitation and weak law
enforcement are also important shortcomings of
the FWLL (Baumert et al., 2016)
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From 2007 to 2018, there was a 21% decreas e
of the total forest area and 36% of the productiv e
forest area (MITADR, 2018). Inequalities exist between rural and urban areas (Gradín and Tarp,
2019). The poverty rate in rural areas is estimated
at more than 50% and in urban area at 37% (Navarra and Udelsmann Rodrigues, 2018; Martinez et.
at, 2017), although 20% of any forestry or wildlife
exploitation fee is earmarked for the benefit of communities in the area where the resources were extracted (CDM, 2002). This amount should be
transferred to the community on an annual basis,
but only benefits people with a certain level of
power within the community (Massuque et al.,
2019). This situation might encourage illegal logging and the cover up of illegal loggers by rural communities.
4.5 Strategy for conservation and use of
biomass energy
The strategy for the conservation and sustainabl e
use of biomass energy, approved in November
2013, aims to promote the production and sustainable use of woody biomass energy through the
adoption of alternative energy sources, thus contributing to energy security in the domestic and industrial sector. This constitutes one of the
instruments for the materialisation of the New and
Renewable Energy Development Policy (GDM,
2013).
Two actions established in this strategy are (1)
the definition of measures to conserve wood fuel
consumption, through the improvement of carbonisation and combustion techniques, and (2) the introduction and promotion of efficient technologies
for the use of biomass, such as improved stoves.
However, the level of adoption of improved stoves
is still low (Catalán-Vázquez et al., 2018; Atanassov,
2010; Kapfudzaruwa et al., 2017). Regarding the
carbonisation of wood, the implementation of more
advanced furnace technologies for the production
of charcoal in the cities of Maputo, Beira, Nampula
and Matola resulted in an increase in yield of up to
32% compared to traditional ovens (Atanassov et
al., 2012). However, a large part of charcoal production continues to be carried out in traditional lowyield furnaces. Moreover, the strategy does not establish the type of technology suitable for charcoal
production in order to ensure energy efficiency and
sustainability of forest resources.
The introduction of alternatives to charcoal in
the market, such as briquettes and pellets, can
cause problems in terms of consumer acceptability
(Mwampamba et al., 2013). To overcome this, it is
desirable to use a strategy that highlights the qualities of the new product and that is preceded by an
evaluation of its effectiveness, as attempted by
Vesterberg (2014). However, studies on the effect-
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iveness of these alternative sources to charcoal in
Mozambique are almost non-existent, so there is
still no scientific evidence to support such choices.
Technological, economic and market studies must
be carried out to guarantee the quality of the new
product, income distribution to the population and
satisfaction of the final consumer.
4.6 Land Law
The Land Law, Law no. 19/97 of October 1st (GDM,
1997), is extremely important for the energy sector,
since the implementation of energy projects depends on the concession of land by the government,
which owns it inalienably. The Land Law creates adequate structural elements so that, by granting the
right to use and benefit from land (DUAT) on public
lands (state reserves), people can establish forest
plantations for energy purposes. However, there is
no mention of issues related to the use of forest resources for energy production. Furthermore, the
use of land can be exercised even in the absence of
a legal title, provided that natural persons and/or
local communities have been using the land for at
least ten years, in accordance with customary
norms and practices.
Mozambique has been an example of continuous
deforestation and degradation and the exploitation
of energy resources has always been on the list of
causes (Mucova et al., 2018; Tokura et al., 2020; Sedano et al., 2016). Decree No. 25/2020 of May 5,
2020 (GDM, 2020), suspends logging under a simple licence and concession regime, to reduce deforestation and promote recovery of ecosystem
services in natural forests. Moreover, the opportunity arises for the introduction of energy plantations in the country with fast-growing species, since
the Land Law in article 29 establishes the free use
of land for small-scale agricultural purposes by local communities. The use of land for energy plantations can be a viable alternative for diversifying the
income of communities members in the future, as
well as reducing the pressure on natural forests in
the search for wood fuels (Lenz et al., 2019).
For investors, the DUAT allocation process is
complex, passing first through the allocation of provisional DUAT in a period of two and five years for
foreign and national investors respectively. The definitive DUAT is only issued after monitoring and
evaluation of the exploration plan proposed by the
investor and the submission of the Environmental
Licence. The government needs to reduce bureaucracy in the DUAT acquisition processes and
strengthen the management and monitoring capacity of land legislation, due to the risk of losing investment projects (Matavel and Chaves, 2015). As
stated by Aquino et al. (2018), insecurity in land
ownership discourages investment in long-term as-
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sets with limited and non-immediate returns, including forests and other natural resources. In
2014, Floresta do Planalto, a company from the
Finnish group UPM, announced the withdrawal of
its investment in the eucalyptus reforestation sector in northern Mozambique, due to the lack of land
for new plantations (Blid, 2014). However, the local
government reiterated the existence of land for new
plantations, blaming the delay on the complexity of
the DUAT allocation process for investments in the
forestry industry.
It is important to define ‘local community’, as it
may determine whether or not disputes exist between traditional forest users (local communities)
and private investors, as well as the extent of exploitation and sustainability of forest resources. ‘Local
community’ is defined in the Land Law as a ‘group
of families and individuals, living in a territorial circumscription at the level of locality or below, which
aims to safeguard common interests through the
protection of housing areas, agricultural areas,
whether cultivated or under fallow land, forests,
sites of cultural importance, pastures, water
sources and expansion areas’ (GDM, 1997). The
Law recognizes and protects land tenure for indigenous peoples and local communities. However,
there seems to be inconsistency between formal
and informal land rights and it is not clear whether
being a member of the community is about descent
or is based on residence; that is, it is not clear
whether immigrants are also legitimate members of
the community and therefore have the right to use
and benefit from the land. This can hinder the legitimation of users of natural resources within the
community, which can increase the number of cases
of conflicts, as reported in several studies (Bleyer et
al., 2016; Bruna, 2019; Baumert et al., 2019; Filipe
and Norfolk, 2017; Kosenius et al., 2019), and can
increase the number of explorers, increasingly undermining the sustainable use of resources.
5. Future perspectives
In the context of Mozambique, biomass is a common
good, but it is also a commercial product that most
households depend on. Moreover, there is still a
grey area on the differentiation between fuelwood
production for household consumption and production for commercial purposes, and this vagueness, in addition to the current regulation on
taxation mechanisms, favours illegal logging. In
general, it is much cheaper to produce illegally than
legally and sustainably. Therefore, while strategi es
are being created to reduce the consumption of this
energy source, there must also be efforts for greater
regulation, inspection and control of the biomass
energy market, in order to avoid the large physical
and financial losses that occur along the chain of
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value. In addition, in the case of charcoal, mechanisms should be created to discourage illegal production and promote efficient production with
improved techniques that can reduce wood consumption. The majority of producers engaged in
charcoal production operate outside existing government regulation, since the current regulations
frame fuelwood production as an environmental
problem and not as a rural livelihood activity, and
therefore the formal licensing of charcoal is currently unlikely, especially to small producers, who
are often marginalised (Jones, 2017). Thus, biomass
energy should be considered as an economic opportunity to local communities and not only as a threat
to forests, in order to facilitate the formalisation of
biomass energy production.
The centralised resource management system in
Mozambique can create a situation where local
communities do not see themselves as owners of
the resources and therefore responsible for the sustainable management of forest resources on their
land. In fact, despite land abundance there are concerns over land-grabbing and dispossession of rural
communities in Mozambique (Cabral and Norfolk,
2016). Therefore, there is a need for decentralis ation of natural resource management to encourage
stakeholders’ engagement. Local actors should be
provided with sufficient technical, organisational ,
financial and human resources to ensure the proper
management of natural resources. The licensing
system must involve local communities in order to
ensure better enforcement of licensing rules and
greater control over producers, and government
strategies for forest management should be in line
with local communities’ livelihoods.
Policy makers should be aware that, if a certai n
policy measure is not effective, it is not because the
communities do not understand the need to shift toward more sustainable and clean energy production and consumption. Rather, it is because the
policy is not well adapted to people’s needs. For example, a programme aiming at replacing traditional
stoves by cleaner and more efficient ones may not
be successful simply because the new stoves may
not fit into their culture (Victor, 2011). Thus, it is
important to consider socio-cultural aspects when
designing a policy and to emphasise aspects that are

intrinsically appealing to people, rather that only
focusing on technical aspects.
6. Conclusions
The present review showed that in Mozambique,
although the government recognises the need to enhance the use of renewable energy sources, the regulations on renewable energy focus more on the
biomass energy sector. The aim is to reduce the use
of woodfuels, but there is still lack of affirmative evidence that supports the use of alternative sources
of energy as intended.
Although the various legal instruments are complementary, the implementation of the laws in force
seems to be ineffective, since after more than 20
years of legislation, the levels of forest degradati on
are still alarming, firewood remains the prevalent
energy source in rural areas, and charcoal production continues to be carried out in traditional lowyield ovens. Such facts significantly aggravate the
waste of woody material and the lack of control
over the use of forest resources.
Multiple challenges need to be overcome to reduce
socio-economic losses due to the poor alignment
between the current legal framework and the needs
of local communities, which largely depend on forest resources for their livelihood.
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