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Abstract

Biomass briquettes can be considered as the best alternative energy source compared to wood fuel. Clean energy in
households is a tool to improve human health, lower climate change impacts and save hundreds of millions of people,
especially for women and children from toiling during daily fuel collection. To achieve a progressive response in
sustainable development Goals, Clean and efficient household energy will improve health, gender equality, sustainable
urban environments, and climate action and green recovery post COVID-19. The adoption of the energy from biomass
briquettes would help Improve access and adoption of the life changing products to end users influencing their lives
socially, economically and financially, improve sales and stability which will translate to more employment and more
taxes for the government and improve the economy of Nigeria, achievement of NDC commitment of 20% - 45%
emission reduction, generally improve the standard of living and productivity of the end users and also safeguard the
environment for future generation. It is therefore recommended that; Legislate policies prosecuting individuals and
companies indiscriminately clogging trees for wood fuel and charcoal production binding ministry of forestry,
Agriculture and environment with such task, Fund research in order to provide various sustainable raw materials for
briquettes production with high calorific value and Provide forest guards with adequate resources and welfare to
safeguard our green cover, wildlife and other natural resources.
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INTRODUCTION fire. A_millennigm ago, resulting from th(_a agricultural

revolution, agricultural waste was given utmost
consideration in an attempt to valorize them. Coal is put
into use as an energy source for heating and cooking in
some parts of the world where coal has been mined
such as the British Isles and China dated back to a
millennium ago [3]. Wood, agricultural residues, and
coal constitute the solid cooking fuels used by about 40
percent of humanity today [4-5]. Typically burned in
simple cook stoves, these fuels produce smoke that is
now understood to cause a large burden of disease [5].
Indoor greenhouse gases generated as a result of wood
fuel usage for cooking has always been detrimental to
the lives and health of women, amounting to 3-4 million
premature deaths annually and a wide range of illnesses
in the developing world [1], According to WHO [6], it
is estimated that developing countries with high
mortality rate overall, indoor air pollution ranks fourth
in terms of the risk factors that contribute to disease and
death, out of which more than half of these deaths occur

The coronavirus pandemic has pushed
Governments currently facing a stark choice: bail out
polluting businesses, using that as leverage to impose
environmentally-minded reforms, or let them return to
their carbon-intensive activities as an economic quick
fix. The best alternative is to contribute towards
tackling the climate change crisis, but the cooking
energy paradigm shift would be a significant landmark
towards green recovery especially in Africa. Reports
according to the World Health Organization iterated
that about 52% which is more than half of the world
population relies on wood, solid biomass and coal as
source of energy for heating and cooking [1]. Since
human origin, humans have used biomass, wood and
other forest residues as fuel for heating and cooking
their food. According to Wrangham [2] a defining
moment which is a nexus between pre-human and
human condition putting in place practice to control
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among children under five years of age. There is
therefore a need to develop green sources that can
minimize toxic emissions. Thus, the most available
alternative becomes renewable biomass briquettes
produced from biomass emanating from forestry and
agricultural residues emitting limited amount of
greenhouse gas (GHGs) factor, notwithstanding, the
reported levels of nitrogen dioxide (NO2) which is
usually as a result of the use of agricultural fertilizers

[7]1.

Indoor greenhouse gases or household air
pollution impacts public health [8-9], and contributes to
climate change [10-11]. Despite a major shift in the
household energy types used, many households rely
solely on charcoal as their primary source of cooking
energy, especially in urban areas [12]. The burning of
fossil fuel and wood for cooking and heating lead to
discharge of fine particles (i.e ground-level ozone) in
our surrounding, as a result of chemical reactions
between other molecules present in the atmosphere,
mostly the Nitrogen Oxide and Volatile Organic
Compounds. These two air pollutants have direct effects
on health as they penetrate with cold air during
respiration increasing the risk of asthmatic attacks,
lungs and heart disease. Long-term exposure increases
the chances of chronic bronchitis, cardiovascular
disease and chronic obstructive lung disease (COPD)
[13]. In the light of the pandemic that cripples the
world's largest economies, all Covid-19 recovery
investments should go towards commerce that either
helps reduce carbon emissions or promotes digital
business towards green recovery and attaining climate
action, therefore the need to adopt the use of biomass
energy resources is deemed significant.

Briguettes

Biomass Briquettes are the compressed blocks
of Agro & Forestry residues. The wastes may include
rice husk, soya husk coffee husk, Coir Pitch, Jute
Sticks, Sugarcane Bagasse, Groundnut Shell, Mustard
Stalks, Cotton Stalks, Saw Dust, Castor seed
Shells/Stalk, Wood Chips, Bamboo Dust, Tobacco
Waste, Tea Woaste, Paddy Straw, Wheat Straw,
Sunflower Stalk, Palm Husk, Veneer Residues, Barks
and Straw, Forestry Waste, seeds Cases, etc [14-21].
Nigeria as an agricultural based developing country,
abundant amount of agricultural solid waste is
generated annually, a country with available land area
of about 91,077,000ha of which agriculture covers
71,000,000ha [12, 22-24]. Burning the agricultural
biomass waste causes a lot of pollution. Hence
conversion to briquettes reduces to the barest minimum
the pollution and increases the burning time [25-27],
and thus, a reliable and sustainable substitute for non-
renewable energy resources. Various agricultural
biomasses have proven to be effective in brigquettes
production [15-21, 28-31]. Briquette technology, as an
important waste management system for the agricultural
waste/biomass, has always contributed to offset forest

and fossil fuels thereby limiting the rate of deforestation
and desertification owe to over dependence on forest
fuel (wood), bio-residue management issues and limit
emissions of toxic greenhouse gases from incomplete
toxic combustion of natural plant resources not to
mention energy production development [21, 32-36].
Briquettes possesses an important characteristic owe to
its calorific value, according to the IEA [37], calorific
value of an energy source (fuel) otherwise known as
heat of combustion or heating value or heat value is the
energy released per unit mass of fuel by undergoing
complete combustion in the presence of excess oxygen.
According to [38] the calorific value for some biomass
used for briquettes production such as Corn
stalk/Stover, sugar cane bagasse, Wheat straw, grass,
rice straw and rice husk are 16,800-18,500KJ/Kg,
17,700-19,400KJ/Kg, 15,000-18,900KJ/Kg, 17,000-
18,100KJ/Kg  13,500-14,800KJ/Kg and  14,200-
15,400KJ/Kg  respectively.  Therefore,  biomass
briquettes possesses a calorific value that’s make it’s a
suitable energy generating fuel as agreed iterated by
[26-31]. Kumar et al. [21] evaluates the efficiency of
biomass briquettes and reported that the calorific values
are better values and the highest calorific value is
20945kj/kg and the maximum efficiency obtained is
80.79%. Literatures identified the efficiency of
briquettes as a renewable sustainable energy source [39-
46,]. Biomass briquettes can therefore, be considered an
alternative cooking energy sources for green recovery
post COVID-19.

Economic Benefits

Briquette value chain is a potential employer
of people from production to final consumption. It is an
emerging large employer of labour in its various phases
of production which includes: collection
agricultural/forestry residue/waste; preparation and
carbonization for biomass that needs carbonization;
drying and packaging; transportation and distribution
[47-50]. High calorific value coupled with readily
available agricultural/forestry waste makes it more
efficient and reduces the production cost. Thus, makes
briquette more affordable reducing the cost household
spent on firewood which can be better used for
nutrition, health and education [26-31].

Also the remediation as a result of
deforestation as a result of inefficient use of firewood is
high with a long term adverse effect to the environment.
Hence briquette stands to replace firewood in
households to reduce deforestation and mitigate
environmental degradation as a result of over
exploitation [49-51]. Locally added value, fostering
local or regional businesses along the supply chain
(forest operators, transportation and warehousing,
briquette  manufacturers, dealers, installers and
maintenance services providers, etc.).
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Social Benefits

According to the World Health Organization
[52], household air pollution is the most essential
environmental health risk worldwide, thus, women and
children are at high risk from exposure. Women and
girls bear the largest health burden from domestic
pollution sources, ranging from collection to usage
posing health risks which lead to their high mortality
rate globally owing to indoor greenhouse gas emissions
[52]. The adoption of biomass briquettes as alternative
cooking fuel sources would significantly improve the
health and wellbeing of women and children especially
in marginalized communities and hence providing such
communities with abundant natural resources and green
cover thereby protecting over dependence and
protection of life on land and reduction of greenhouse
gases from logging and other actions exploiting natural
resources [52]. The social benefits (total benefit to
society from production and/or consumption of
briquettes) is one of marvel as opined by Hu et al. [49-
51]. Briquettes have wide range of benefits that
includes all the private benefits ranging from health
hazards incurred from the procurement of other source-
wise harmful fuel source such as trees in forests down
to the external benefits of production/consumption as it
has become a means of livelihood for a wide range of
local fuel-based business owners. If a good has
significant external benefits, then the social benefit will
be greater than the private benefit and that holds true in
the case of briquettes as there are now hundreds of
farmers in northern Nigeria that gain from giving out
their farm waste in bulk to briquettes producers for
briquettes production. This creates a spiral of diagonal
and lateral development as it is another source of
income for farmers when they might be out of season-
hence being able to feed their families, and for
community, there is increased level to which they
become more aware of incident environmental and
societal hazards of the use of other sources such as
fuelwood as well as the realization of the positive facts
of economic values especially considering Philips et al.
[53] perspective on forestry issues [53-57]. It is wholly
correct to say that briquettes, without doubt have
significant social benefits of bridging the gap between
low income regions and mid-level small and medium
scale enterprises that are interested in these raw
materials for production and creates a spiral of
synchronization between both classes of producers, the
grassroots and the metropolitan regions and the
industries and farmers as other collaborations might set
in such as of agro-allied natures, amongst others.

Environmental Benefits

Briquettes are a renewable source of fuel and
energy. The raw materials are abundant. Nature itself
produces millions of tonnes of biodegradable waste
which can be converted to briquettes. This can be
agricultural or forestry waste. Owing to the fact that
majority of Nigerians are living below the poverty line
of $1.9 per day, rising demand for energy is a major

challenge facing the teeming population today, wood
and charcoal are the principal cooking and heating fuels
in Nigeria [37,58-64]. These are gotten by felling trees
which has negative impacts to the environment and
climate leading to deforestation, desert encroachment
and soil erosion [53-55]. Tree felling also leads to food
insecurity [53-57]. The increasing demand for clean
energy, the focus on impacts of climate change and the
urgent need for GHG emissions reduction is a major
challenge to emerging sources of energy and Nigeria
isn’t an exception. Sustainability of biofuels in respect
to the environment is defined primarily in terms of CO,,
Methane and N,O (GHG) emissions mitigation
(reduction), and other emissions e.g. in agriculture [56].
Moreover, if forests are converted into agricultural land
for biomass generation, the GHG mitigation potential
will differ from biomass generation from already
available agricultural land. Thus, far, research on
biomass and GHG emissions imply that land use
remains unchanged [14, 32-36, 56].

Consequently, rice husk constitutes one of the
major environmental nuisances as it forms the major
municipal solid waste heaps in the areas where it is
disposed which are mostly burnt in open fields which
causes widespread environmental concerns owe to its
pollution and GHG emission capability. Thus, owing to
the health and environmental concerns, new regulations
are imposed globally to restrict field burning activities.
Subsequently, methods to dispose and to use
agricultural residues such as rice straw and rice husk,
bagasse, corn stalk, leaves etc. have shifted towards the
global “waste to resource” agenda [22, 64]. Moreover,
using biomass briquette will contribute immensely to
sustainable forest management; neutralize CO2
emissions balance by reducing to about 60% and lower
sulfur emissions (which usually causes acid rain).

CONCLUSION

Therefore, biomass briquettes can be
considered as the best alternative energy source
compared to wood fuel. Clean energy in households is a
tool to improve human health, lower climate change
impacts and save hundreds of millions of people,
especially for women and children from toiling during
daily fuel collection. To achieve a progressive response
in sustainable development Goals, Clean and efficient
household energy will improve health, gender equality,
sustainable urban environments, and climate action and
green recovery post COVID-19. The adoption of the
energy from biomass briquettes would help Improve
access and adoption of the life changing products to end
users, improved sales and stability which will translate
to more employment and more taxes for the government
and improve the economy of Nigeria, achievement of
NDC commitment of 20% - 45% emission reduction,
generally improve the standard of living and
productivity of the end users and also safeguard the
environment for future generation
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RECOMMENDATIONS

For sustainability in supply of biomass

briquettes as cooking fuels in developing countries, it is
crucial to;

Legislate policies prosecuting individuals and
companies indiscriminately clogging trees for
wood fuel and charcoal production binding
ministry of forestry, Agriculture and environment
with such task

Fund research in order to provide various
sustainable raw materials for briquettes production
with high calorific value

Provide forest guards with adequate resources and
welfare to safe guard our green cover, wildlife and
other natural resources

Fund SMEs producing briquettes by providing soft
loans of equipment to support mass production of
briquettes to cater for the nations cooking energy
needs

Create awareness at the grassroots on the urgent
need to combat climate change and its impacts and
also the need to protect our green cover and
embrace climate smart agriculture
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