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Lake Malawi National Park (LMNP), designated in 1986 by UNESCO as a World Heritage Site, is seriously threatened by
deforestation. In Malawi over 90% of the population uses wood for domestic energy consumption [1] and wood provides

for approximately 80% of Malawi's energy needs [2|. The trade in firewood in all regions has accelerated deforestation
throughout the country [3] and one of the recommendations of the LMNP's Management Plan [4] was to promote appropriate
technology that would be sustainable, economic and also compatible with the rural culture (5]. Thus, World Wildlife Fund
(WWF), commissioned a study into the production, sale and use of fuel briquettes made from organic waste material.

he 2001 study ok place in

Chembe  willage, the most

populated willage 1 Malawa
(cirea 10,000) and sitnated adjacent to
LMNP (see www.sustdev org for map).
Approximately 3-5 tons of firewood
(trom LMNP) were bemng used daily -
based on the consumption of 800
tamihies, and women were having to
walk ever greater distances (average
2-3 km) for the collection of firewood.
After consultation with the Chembe
Trust, a team of six women (Frgure 1)
was cstablished to develop a series
of experuments in briquette-making.
Saving Malaw1’s torests
Earhier studies of fuel briquettes
utihisanion noted the reluctance of
Malawians to rehinquish their tradinonal
wood and charcoal tuels. Since women
gather the fuel and cook the fannly
meal our study paid special artennon to
their needs and habis (Figure 2).

The major constraint in adopnng
alternauve tuels 1s to convince villagers
that the use of apparently ‘no cost” wood
was not sustmnable Hencetorth, this
technology would need to be promoted
and popularised within the cultural
construct of the local rural communines

Inving wathin and adjacent to LMNP

Detorestation 1s threatening much of
the Lake Maliwa Watershed Ecoregion as
a growing populaton depends upon 1t
fimite forest resources. Environmental
degradanion has been esumated to cost
Mualawi about 243 nulhion US dollars
annually, or 12% of s GDP [5]
Theretore, with support from WWE, we
attempted to tind an alternanve fuel
source tor cooking (Figure 3), using the
abundant local waste vegetation - namely
grass, cornstalks and deaduous tree leaves.

The project’s objecnves were to.

» convert organic biomass in LMNP
wro sohid tuel briquettes

ONLINE: WWW.SUSTDEV.ORG

* produce a umform product that could
be casly transported and stored

«umprove the combustion cthaency of
the tradinonal method of using wood
and briquettes 1 an open fire by
developing a simple, mexpensive stove

e design a low-cost lever system for
compressing the biomass mto briquettes

* encourage the villagers o utihse waste
grass and corn stalks, and not to burn
therr fields or bush arcas

* encourage  the  development  of
briquettes within the traditional
working techmques and scasonal
timetables of women

» carry out a survey ot the community
and determine acceprable purchase
and sale prices of briquettes and therr
simall-business potenual

» determine methods for mimimmising
the costs of making briquettes

The tuel briquette-making
pr()CCﬁS

Fuel briquettes can be made from most
orgamic materials such as sawdust,

coconut and groundnut shells, grass,
leaves, ammal dung, waste paper and

C

Figure 1. Chembe Village womer

Figure 2. Women carrying fuel wood from
Lake Malawi National Park

Figure 3. Traditional cooking with wood fuel
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Figure 4. Pit with dried comstalks awaiting
water and lime for decomposition process

cornhusks (Figure 4).

These waste matenals are compressed
meo a high-density form that can casily
be transported and substituted for
convenuonal fuel such as charcoal and
firewood. The collecred material is
softened nto a pulpy mass by the
process known as retung (Figure 5)

Berween 6-21 days later, 1t was hfted
out of the pits, nnsed and pounded with
a pestle 1n the tradinonal Atrican wooden
mortar used to grind com (Figure 6)

We developed a simple, mexpensive
lever press for compressing  the
waste 1into a metal cyhindrical mould,
using a long wooden pole (See
www.sustdev.org for diagram).

Wet briquettes were removed from
the cylindrical mould and placed onto a
wire rack, which was traditionally used
for drying fish. They were left to dry
for 2-7 days.

Design of stoves and cooking
ethciency
A simple cement stove was designed,
using a plastic bucket and the briquette-
making cylinder as a mould, allowing
the cenrtral cylindrical hollow of the
stove to tit two briquettes, which would
cook the family meal (Figure 7).

The average burning time for a
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Figure 7. Cooking with fuel briquettes on a
cement stove

Figure 5. Retting pits - wooden fids lined with
plastic retain moisture and keep out vermin

briquette was approximately 8 pun. for
cach 100 grams of dry weight material
in the briquette (Figure 8)

Table 1 gives the gross energy
(calories/g) that was deternuned from
averaging three runs (runs were within
50 calories). Samples were compared
on a dry matter basss.

Our experimental data indicate that
the dried briquertes have energy value,
per gram, cqual to or greater than the
collected wood.

Detailed surveys of local
families in Chembe Village

Portable cement stoves and briquertes
were @ven to 48 fanuhes tor use duning
a two-week period. We requested
information on their consumption of
firewood; how they obtained 1. their

Figure 6. Pounding pulp using pestle and mortar

opmion on briquertes and stove, as well
as the price they would pay for and selt
such briguettes. Not surprisingly, our
survey revealed a stansucal ditference in
the manner by which tamilies of different
livelihoods obtained wood. Almost 61
of the salaried families bought wood,
whereas, for those farming or fishing
famuhes, all but one collected wood (Sce
wwwisustdev.org tor table)

Forty-four fannlies stated thac they
were mterested in utthsing briquettes
instead of wood. An tinal price of 3K
(US $0.05) would for the
majority of famlies to both buy
briquettes, as well as produce and sell
them (Figure 9)

The average family thought they
would use approximately 12 briguettes

aday

allow

TABLE 1. ENERGY IN ORGANIC WASTE BRIQUETTES

Waste material Gross calories/g  Water content % Calories/g dry
50% waste paper and 3732 7.96 4055
50% corn H
Cotton 3918 6.66 4198 o
Comn stalks 3566 712 3840
Leaves , 2891 679 3102
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Figure 8. Buming time for briquettes made from different waste organic material
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Condduston

lo replace firewood consumption
completely, approximately 10,000
briquettes would be required daily.
Given that an average worker can
produce 100 briquettes  a day,
employment could be created for 100
individuals earming 200-300 K daily. A
single worker could carn i one month
what the average annual per capira
expenditure has been n a year
[7). Theretore, a single woman,
with five children. making
briquettes during 50% of her
nume, could easily support her
fanuly for the enure year.

The production of briquettes
and stoves would create new job
opportunities, generating income for
single women who head households:
reduce ume spent collecung fuel
reduce accidents from open fires, and
create a safer cooking environment,;
reduce law-enforcement conflicts;
reduce disturbance to waldlife and allow
natural processes to develop within
LMNP forests; reduce deforestatuion,
reduce soil erosion, siltation and
pollution of Lake Malaws due to
excessive so1l runoft; enhance tourism
by lessening environmental
degradanion, both on land and in the
lake and thereby increasing job
opportumties in this economic sector;
and reduce smoke in the local
environnient from bush fires and CO;
production mnto the aunosphere.

The data from this study are
encouraging. Undoubtedly, a sigmficant
proportion of the village could convert
to this ecologically sustanable fuel
source. Snull micro enterprise loans and
support from donor agencies (o

establish retung pits, provide seed
money tor stoves, simple lever presses
and moulds tor the briquettes) would
be helpful in establishing small family
businesses. At a price of 3 K (80.05),
over half of the population would
purchase briquettes and there would be
a large pool of possible producers.

Theoretically,
the briquettes made from

organic waste and burned in the
cement stoves are both more energy-
efficient, cheaper and ultimately easier to
obtain than the alternative wood

fuel source in LMNP

The experiments 1n brguette-making
demonstrated that its calonfic value and
market value compared favourably with
wood fuel [8]. In addition. the raw
materials were close to hand and the
production technology of briguettes was
relatively simple and inexpensive. The
handicapped and elderly members of
the community would benefit from a
cheaper source of fuel.

However, questions were raised, such
as the seasonahty of production. This
could not conflict with the plannng and
harvesting of corn. In addition,
collection of raw materials would have
to be made during the dry season.
Production would be less efficient
during the rany season. Traditionally.
women fetch wood for fuel cither alone
or mn groups. While this was nume-
consumung, the fuel-gathering excursion
could be a relaxing break from fanuly
pressures. Should the Chembe Trust, on

a larger scale, orgamise briquette-
production or should there be a series of
smaller production umts operated by
individual tamihes?

The quesuon of cost and running a
briquette-making business also raised
gender 1ssues. Hitherto, Malawi custom
dictated that the wafe had to turn over
her tncome to her husband — who may

or may not spend 1t wiscly. Single
women with dependents would
not have such a constrant and
would be more likely to be
motivated to run a business
than their marrnied sisters.
Theoretcally, the briquettes
made from organic waste and
burned in the cement stoves are
both more energy-efficient. cheaper and
ultimately easier to obtan than the
alternative wood fuel source in LMNP.
Nevertheless, our briguette-making
experiment was only a pilot project.
Undoubtedly, further rescarch would be
needed to gather more accurate
information about the viability of
briquette production as well as, most
importantly, its cultural acceptance.
Poverty has played a significant role 1n
environmental degradauon [9]. Any
attempts to improve the standard of
Iving of the willagers living within
LMNP, 1n a sustainable, environmentally
sound manner, should be welcomed.
A major economic benefit to the
community could be ecotourism — if the
unique, natural beauty of LMNP were
to be maintained. At the same tme,
educating the population on ways to
create and use these briquettes could
make an important contribunon towards
the protecnon of natural resources in the
Lake Malawa Watershed Ecoregion.
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Figute 9. Pricing of briquettes
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The production of bnquettes
and stoves would create new
job opportunities, generatng
income for single women who
head households, reduce time
spent collecting fuel, reduce
acadents from open fires,

and create a safer cooking
environment; reduce
law-enforcement confhicts,
reduce disturbance to wildlife
and allow natural processes to
develop within LMNP forests,
reduce deforestation, reduce soil
erosion, siltation and pollution
of Lake Malaw: due to excessive
soil runoff, enhance tourism

by reducing environmental
degradation, both on land and in
the lake and thereby increasing
Job opportunities in this economic
sector; and reduce smoke in

the local environment from

bush fires and CO. production
Into the atmosphere.
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