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PREFACE
Malawi continues to face challenges in
accelerating degradation of forest resources due
to increased reliance on traditional biomass fuels
for cooking and heating. At the same time, there
is increased demand for imported fossil fuels to
power automobiles, plant and machinery.
The emergence of new technologies to reduce
traditional biomass use and to produce biofuels
offers the opportunity to reduce degradation of
the forest resources, contribute to job creation
along the value chain, reduce greenhouse gas
emissions and mitigate against financial crisis
through the reduction in the volume of imported
fossil fuels. Shifting to modern bio-energy and
improved herds addresses biomass scarcity and
energy security at the same time, and can
leverage carbon finance flows. The shift to
modern bio-energy and the possibility of
diverting food crops or land for energy
production raises some concerns for food
security. Bringing all these elements into a
coherent strategy is a complex task that is still
taking shape and would therefore benefit from
more detailed analysis.
It is against this background that Lilongwe
University of Agriculture and Natural Resources
(LUANAR) through the Centre for Agricultural
Research and Development (CARD) at Bunda
College, formerly under the University of
Malawi, in collaboration with the Department of
Energy Affairs in the Ministry of Energy and
Mining organized a day-long National Seminar
on Transitions from Traditional Biomass to
Modern Bio-energy at the Sunbird Capital Hotel
on 2nd October 2012. This Seminar was
organized with support from the Stockholm
Environment Institute (SEI) in Sweden and the
German Development Institute (DIE) in Germany.
The seminar brought together a number of
stakeholders from government, the private
sector, civil society organizations and the
academia to share experiences to understand
the prospects and challenges for harnessing
opportunities offered by bioenergy based on
solid research and practical experiences in
Malawi with respect to bioenergy, agriculture,
forestry and economic development. Specific
objectives were to:
(a) provide a forum where stakeholders can
share relevant research findings, best
practices and technologies that support
investments and technology development in
bio-energy and biofuels;
Centre for Agric. Res. & Dev, Malawi
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(b) sensitize stakeholders about policies that
guide
investments
and
technology
development;
(c) analyze constraints and opportunities for
wider adoption of modern bio-energy to
support economic development;
(d) to facilitate dissemination of relevant policy
research findings on bioenergy and biofuels
conducted by national experts.
Apart from the papers that were presented at
the seminar, there were exhibitions of bioenergy technologies that have been developed
by local scientists. The seminar was organized at
a time the government was facing challenges of
unstable supply of imported petroleum products.
The promotion of bio-energy technologies such
as the Jatropha oil extraction and processing
plant and the expansion of bio-ethanol
production therefore offer unique opportunities
for Malawi to achieve energy security and
stabilize fuel supply while at the same time,
making significant reduction in the volume of
imported petroleum products and save foreign
exchange. However, as there is often trade-off
between food and fuel, there is need for
government regulation to provide guidelines to
regulate the development of the bio-energy
sector and avoid large scale conversion of
agricultural land for growing energy crops at the
expense of food.
The Government of Malawi applauds the
collaboration that exists between CARD, the
German Development Institute (DIE) and
Stockholm Environment Institute (SEI) who
provided financial resources to support the
seminar. It is my sincere hope that DIE and SEI
will continue providing support for the
implementation of follow-up actions agreed at
the seminar in order to raise the profile of the
modern Biofuels sector so that it can effectively
contribute to the national development involving
the research community, public and private
sectors, development partners and the civil
society organizations.

Dr. W.H. Masanjala
The Secretary for Energy and Mining
October 2012
ACKNOWLEDGEMENTS

iv

Proceedings of the National Seminar on Bioenergy

The Lilongwe University of Agriculture and
Natural Resources (LUANAR) through the Centre
for Agriculture Research and Development
(CARD) at Bunda College, formerly a constituent
college of the University of Malawi, would like to
thank all those that took part in various ways in
order to make the National Seminar on
Bioenergy a success. In particular, CARD would
like to acknowledge the technical support and
collaboration received from the Ministry of
Energy and Mining through the Department of
Energy Affairs.
We would also like to acknowledge all
institutional and individual stakeholders for
resolving to support the Government in
promotion of research on biofuels that will assist
in redressing some of the challenges the country
is facing in securing stable supply of imported
petroleum products for the transport sector,
plant and machinery. The disruption of fuel
supply system could substantially be reduced if
both Government and the private sector could
make significant investments to increase the
production of biofuels to complement the
imported fuels.

2 nd October 2012

Stockholm Environment Institute (SEI) in Sweden
and the German Development Institute (GDI) in
Germany. As a new University, we are proud to
be associated with these reputable research
institutes and it is our hope that we will forge
ahead in making serious commitments to
collaborative research. Furthermore, CARD
would like to thank all presenters of research
papers, exhibitors of bio-energy technologies
and all participants because without them the
forum would not have taken place.
Finally, the Organising Committee comprising
Officials from CARD and the Ministry of Energy
and Mining through the Department of Energy
Affairs led by Dr Charles Jumbe is being thanked
for ably organising the National Seminar. May
God bless you all for your individual and
institutional contributions towards the success
of the Seminar.

Alexander Kalimbira, PhD.
Acting Director, Centre for Agriculture Research
and Development
Lilongwe University of Agriculture and Natural
Resources

The Seminar would not have taken place
without the financial support from the
Centre for Agric. Res. & Dev, Malawi

v

Proceedings of the National Seminar on Bioenergy
1.0

INTRODUCTION

1.1

The Context

Traditional biomass fuels in their different forms are
the main source of primary energy throughout subSaharan Africa. The Malawian economy is propelled
by the use of both imported fossil fuels and
traditional biomass. More than 90 percent of
households depend on traditional biomass for
cooking and heating in the form of firewood,
charcoal and agricultural residues. In the transport
sector, the country relies on imported petroleum
products to run its ever-growing fleet of vehicles,
power plants and machinery. In order to reduce
dependence on imported fuels, there is a growing
need to promote biofuels to complement traditional
biomass in most countries.
The impetus for a stronger interest in biofuels
emanates from: (a) the increased demand for liquid
fuels to power plant, machinery and automobiles
amid rising prices of fossil fuels and the dwindling oil
reserves; (b) the need to mitigate the impact of
climate change from burning fossil fuels;(c) to
mitigate the foreign exchange constraints and (d) the
need to create jobs to enhance rural incomes. As the
impetus for biofuels development increases, there
are concerns about the potential impact of its
extensive cultivation on household food security and
the environment. To meet the fuel requirements
from modern bioenergy requires a significant
amount of land to grow energy crops, which may
result in the alienation of land meant for food
production towards biofuels production.
Malawi continues to face challenges from the
accelerating degradation of forest resources, which
to some extent, is linked to the overuse of fuelwood
and charcoal. Today, policy makers in Malawi also
face the question as to the conditions under which:
(a) biofuels can be produced sustainably without
compromising the national and household food
security;
(b) biofuels are viable and whether they have
positive or negative environmental effects,
including climate change; and
(c) biofuels
contribute
to
socioeconomic
development, wealth creation and distribution.
The emergence of new technologies to produce
biofuels offers the opportunity to reduce
degradation of the forest resources, contribute to
job creation along the value chain, reduce
greenhouse gas emissions and mitigate against
financial crisis through the reduction in the volume
Centre for Agric. Res. & Dev, Malawi
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of imported fossil fuels. Shifting to modern
bioenergy could help to address biomass scarcity and
energy security at the same time, and can leverage
carbon finance flows.
The country has over several decades depended on
imported oil, which consumes a lot of foreign
currency. The demand for oil has increased over the
past five years whilst the price has been sky
rocketing. The landed cost is especially high in a
landlocked country like Malawi. In order to reduce
the volume of imported fuel, the private sector has
taken a significant role. The Ethanol Company
Limited (ETHCO) and Press Cane have invested in the
processing and production of ethanol which is
blended with imported petroleum to reduce the
import bill. ETHCO has been producing bioethanol
for the past 30 years in considerable quantities
which is currently blended at 20% with imported
petrol.
In addition, Bioenergy Resources Limited (BERL),
which is another private company, is promoting the
production of the oilseed crop Jatropha curcas L.
through smallholders. This company is providing
resources, especially seedlings, to farmers interested
in growing Jatropha curcas on hedgerows around
homesteads and fields. The Jatropha oilseeds can
then be processed into biodiesel or can be used for
other products such as lighting fuels, soap or
manure.
Malawi like any other developing country depends
on traditional biomass (firewood and charcoal) as
the main source of energy for cooking and heating. It
is estimated that 90-95% of households depend on
firewood and charcoal as a source of energy for
cooking.
High dependence on biomass has
contributed to the high rate of deforestation of 3.2%
per year. The resulting pressure on forests and trees
leads to extensive deforestation and soil
degradation.
It is for this reason that the country is looking for
alternative energy sources that can assist to reverse
environmental degradation as well as substituting
imported fossil fuels. Modern bioenergy—as a
domestic resource—can provide a solution to these
problems. Ethanol can be blended with petrol and
biodiesel with fossil diesel, thereby saving a
significant amount of foreign exchange. Sugarcane
molasses has been used in Malawi for ethanol
production since 1982 while Jatropha has been
promoted in recent years for biodiesel. A number of
studies have been carried out on how modern
bioenergy sources can be promoted, looking at their
opportunities as well as the challenges or risks.
1
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The shift to modern bioenergy also raises food
security concerns, with the potential for farmers to
allocate their arable land for growing energy crops.
Bringing all these elements into a coherent strategy
is a complex task that is still taking shape and would
therefore benefit from more detailed analysis.
It is against this background that the Centre for
Agricultural Research and Development (CARD) at
Bunda College in conjunction with the Ministry of
Energy and Mining organized a National Seminar on
Transitions from Traditional Biomass to Modern
Bioenergy. The workshop was conducted with
technical and financial support from the Swedish
Environment Institute in Sweden (SEI) and the
German Development Institute in Germany (DIE).
The seminar had six sub-themes as follows:
Sub-theme 1: Bioenergy and Biofuels development:
Assessment of bioenergy and biofuels feedstock,
bioenergy or biofuels market development in
Malawi; public-private partnerships, policies and
incentives demand and supply, biofuels technology
options and platforms.
Sub-theme 2: Biomass Scarcity and traditional
biomass; assessments of biomass scarcity; charcoal
production efficiency/supply chains; emissions;
deforestation; and land use change.
Sub-theme 3: Experience with Bioethanol in Malawi:
bioethanol development in Malawi (history,
overview and status including production trends);
technology deployment and market development;
potential for non-transport uses of bioethanol.
Sub-theme 4: Developments in other modern
bioenergy options: Jatropha, agro-forestry, straight
vegetable
oil,
or
other
bioenergy
platforms/feedstock.
Sub-theme 5: Bioenergy and biofuels impacts: social
and environmental impacts of biofuels, especially in
relation to the following: rural development, food
security, employment, social equity, and energy
security.
Sub-theme 6: Bioenergy and Climate: relation
between bioenergy/biofuels development in Malawi
to climate impacts, adaptation, and mitigation,
including regional or national policies or strategies.
1.2
Workshop organization and identification
of research papers
The organization of the workshop was coordinated
by the Centre for Agricultural Research and
Development (CARD) in collaboration with the
Department of Energy in the Ministry of Energy and
Mining. Several planning meetings were held and
communication through emails and phones were
made to facilitate the effective conduct of the
Centre for Agric. Res. & Dev, Malawi
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workshop. The outcome of the preparatory activities
were the identified theme and sub-themes,
guidelines for research papers, identified venue for
the workshop and list of invited organizations to the
workshop.
The Centre published in the two leading national
news papers a call for research papers highlighting
the theme and sub-themes of the workshop. This
was supported by email and phone communication
to some organizations and researchers to sensitize
them on the call for papers. Several research papers
were received for consideration by the organizing
committee. Out of these nine papers, one key note
paper was selected based on guidelines for the
presentations. There were also posters and
exhibitions of bioenergy technologies for display
outside the Seminar room.
1.3

Workshop participants

The participants to the national bio-energy workshop
were drawn from key stakeholders in the energy
sector. These included representatives of
government ministries and departments in the
energy sector and those that support it with their
services;
representatives
of
civil
society
organizations in the sector; development partners
and the academia. Annex 4 provides the full list of
participants.
Figure 1: Workshop participants

2.0.

Seminar Proceedings

2.1

Opening Ceremony

The workshop was opened by Mr Peter G. Mavuto,
Director of Finance and Administration in the
Ministry of Energy and Mining. In his speech the
Director of Finance noted that the seminar came at
an opportune time when the Government of Malawi
has realized that traditional biomass such as
firewood and charcoal used mostly for cooking is not
sustainable. In the long term, there are huge and
2
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colossal environmental and economic costs
associated with the use of such traditional biomass.
He further noted that the country cannot overlook or
negate the role that liquid biofuels such as bioethanol or bio-diesel is playing. He indicated that the
global fossil fuels and crude oil prices are increasing
at an alarming rate and at the same time there is
huge demand for the fuels in the country which
makes the exploration of biofuels more attractive to
substitute the importation of fossil fuels.
As a result of the fuel challenges, the Government of
Malawi through the Ministry of Mining and Energy
has been engaging different partners such as Bunda
College to develop a comprehensive program on
how the country can explore bio-energy options for
sustainable development as outlined in the Malawi
Growth and Development Strategy (MGDS II). He
stressed that the Government has a keen interest to
see that various feedstocks are explored and
developed for the conversation of biomass to
biofuels. He revealed that the country needs close to
50 million litres of ethanol to meet a desired national
blend threshold of 25% ethanol to petroleum. The
current production is 18 million litres which
represents 36% of the required amount. He
observed that if the required amount of ethanol is
met, the country is bound to benefit by making a
saving of US$90 million which translates to
approximately MWK25 billion.
The Acting Director of CARD and the Dean of
Postgraduate Studies, Dr Alexander Kalimbira, who
represented the Principal of Bunda College,
welcomed the guest of honour and participants to
the seminar. He highlighted the challenges the
country is facing in the energy sector and noted that
bio-energy offers one of the solutions to these
challenges. He called for active and impact-oriented
collaboration between Bunda College and SEI as well
as DIE and other key government ministries in order
to enhance research on alternative fuel potentials
for the country.
3.0

WORKSHOP OBJECTIVES

3.1

Broad objective of the workshop

The Coordinator of the Seminar, Dr. Charles Jumbe
explained that the Seminar was organized with the
primary objective of sharing experiences to
understand the prospects and challenges for
harnessing the opportunities offered by modern bioenergy based on solid research and practical
experiences in Malawi within the context of
agriculture, forestry, energy, transport and economic
development goals.
Centre for Agric. Res. & Dev, Malawi
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Specific objectives of the workshop

The specific objectives and expected outputs of the
workshop were to:
a)

provide a forum where stakeholders could share
relevant research findings, best practices and
technologies that support investments and
technology development in bio-energy and
biofuels;

b) sensitize stakeholders about policies that guide
investments and technology development;
c)

analyze constraints and opportunities for wider
adoption of bio-energy to support economic
development; and,

d) facilitate dissemination of relevant research
findings on bio-energy and biofuels conducted
by national experts.
4.0

SUMMARIES OF PRESENTATIONS

The workshop had ten papers presented and
discussed. These were:
(1) Transition from traditional to modern bioenergy;
(2) Fair Fuels: Socio-economic implications of biofuel production;
(3) Keynote Address: Bio-energy and Biofuels
development: Background Paper;
(4) Biofuels Development and Experience in
Malawi: Opportunities and Challenges;
(5) A prospective study of bio-energy use in Malawi;
(6) An assessment of production limits of
homestead and field boundary “live fence”
Jatropha bio-fuel in Malawi: A modelling
approach;,
(7) A side by side in-depth analysis of local
communities’ financial gains through the sales of
traditional biomass fuels versus carbon
trading/financing/the reducing the emissions
from
deforestation
and
forest
degradation(REDD) concept;
(8) Effect of three different cooking technologies on
fuel wood consumption and efficiency;
(9) Welfare status of various stakeholders around
an industrial sugar complex: the case of
Dwangwa; and
(10) Impact of biofuels on food crops and livestock
production in Malawi.
A synthesis of issues presented and discussed is
reported in the subsections that follow.

3
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4.1
Transition from traditional to modern
bioenergy
In his presentation, Mr Francis X Johnson of
Stockholm Environment institute (SEI) said that
traditional biomass accounts for the overwhelming
majority of global “renewable” energy consumption
(about 68%) and it is followed by large hydro (16%)
and then modern bio-energy which accounts for
11%. He indicated that the large proportion of
traditional biomass is in the form of wood energy
and charcoal, which contributes in many areas to
deforestation and environmental degradation. On
the other hand, modern bioenergy can be produced
in the form of ethanol from sugarcane, biodiesel
from jatropha as well as from many other sources.
The presenter further indicated that the global
transition from traditional to modern bio-energy is
not only about technical efficiency, but is also about
providing higher quality energy services. It has been
noted that traditional biomass is associated with
pollution, poorly controllable energy services,
scarcity of biomass, and time needed for travelling
longer distances to gather biomass. Modern
bioenergy is available in all energy carriers like heat,
electricity, gas, liquid, mechanical, hydrogen. It can
also create new livelihoods and energy sources as
well as improvement of degraded or marginal lands.
He further indicated that over time there has been a
decrease in the usage of traditional biomass globally
which gives hope for the reversal of environmental
degradation though the change is gradual and the
pace will need to be accelerated.
The stakeholders wanted to know why there was a
decrease in the use of traditional biomass in the
1970s when it stabilized as depicted in one of the
graphs from his presentation. In response, the
presenter indicated that in the 1970s there were
major increases in oil prices, which led to the
realization that fossil fuel usage will not be
sustainable forever hence the greater interest in
biofuels and bioenergy in general.
4.2
Fair Fuels: Socio-economic implications of
bio-fuel production
It was presented by Dr. Michael Bruentrup of
German Development Institute (DIE). The presenter
indicated that results of DIE’s research in Malawi on
the effects of bioethanol on rural development
would follow in a later session. Thus, he restricted
these introductory remarks to more general findings.
For the success of biofuels, two key ingredients are

Centre for Agric. Res. & Dev, Malawi
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necessary: long term political commitment as well as
evidence based research.
4.3
Keynote Address: Bioenergy and Biofuels
Development: Background Paper
This paper was presented by Dr. Kingdom Kwapata
of Bunda College. He indicated that bio-energy refers
to energy extracted from any kind of biomass such as
plants, wood, forest, agriculture residues and wastes
from animals. He indicated that bioenergy is grouped
into two main categories: traditional biomass and
modern bioenergy. He further indicated that only 5%
of the Malawian population has access to electricity
and about 93% of the population rely on traditional
biomass, mainly in the form of wood and charcoal.
The over-utilization of traditional biomass is
becoming more unsustainable economically as well
as environmentally. In view of this scenario, there is
need to critically think of transitioning from tradition
bioenergy to modern bioenergy. He indicated that
currently developing countries use only 0.3% of
modern biofuels whilst developed countries are
using about 4% of their fuel in the form of biofuels.
He therefore called on African countries (Malawi
inclusive) to make a paradigm shift from
predominantly using traditional bioenergy to
modern bioenergy. The presenter highlighted the
following as the benefits that biofuels can bring to a
country like Malawi:
1. Increased access to safe and sustainable energy
services in rural and peri-urban areas of the
country.
2. Increased fuel supply and security through
diversification and progressive substitution of
fossil fuels with biofuels.
3. Reduced national oil importation bill and
increased savings of forex.
4. Increased
agricultural
productivity
and
maximization of agriculture products and byproduct usage through the use of agricultural
residues and waste in the productive processes.
5. Increased income for farmers due to better
market access for biofuel feedstock.
6. Increased employment opportunities for both
rural and urban dwellers in associated sectors
such as agriculture, industry, infrastructure and
research.
7. New investment and trade opportunities with
prospective access to international markets
8. Reduced emission of pollutants, including
greenhouse gases, thus providing both local and
global environmental benefits.

4
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He indicated that, regardless of these benefits, one
of the deterrent factors challenging the rapid
adoption of modern bioenergy in developing
countries such as Malawi is the huge financial capital
investment required to kick start the process. The
transition process is not cheap and therefore
requires strong political will from the government to
provide budgetary allocation towards projects that
promote sustainable utilization of modern
bioenergy.
Closely related with strong political is required the
Malawi Government to introduce laws and policies
for regulating modern bioenergy practices and
conduct. Another deterrent is lack of trained human
resource based with competence in the subject
matter. There are no institutions that can provide
backstopping support to industry at a technical level
through research and development of new products
or feedstock required for sustaining utilization of
modern bioenergy. There is also a fear that biofuels
compete with man and animals for food, land
utilization and feed.
The presenter then concluded by saying that despite
the challenges and controversies surrounding
adoption of modern bioenergy and biofuels, it is
clear that the benefits outweigh the negatives and
hence the quest for transitioning from traditional
biomass use to modern bioenergy use.
The stakeholders indicated that there is no need to
overlook the issue of processing the feedstock into
bioenergy though there is overwhelming evidence
about their availability and abundance.
Secondly, the stakeholders were eager to know the
time line for rolling out the action plan and private
sector participation. In response, the presenter
indicated that it is anticipated by August 2013 the
action plan will be rolled out and private sector
actors will be incorporated. Cost-benefit analysis has
not yet been done on the program but it will be
done.

2nd October 2012

have 25000 farmers producing 10 million trees of
Jatropha but plans are underway to expand to
100000 in future.
Figure 2: BERL Jatropha Farmer

She indicated that the program is assisting to
address the challenges the country is going through,
which include:
 Increasing demand for imported fuel and
fertiliser
 Shortage of fuel and fertiliser
 Low annual income of smallholder farmers
The presenter indicated that the smallholder farmers
sell their produce to BERL and its partners and this
year the farmers were offered MWK50 per kg.
Following
the
successful
Jatropha
crop
establishment, the country has its first biodiesel
factory which was launched in Lilongwe. The factory
was established at a cost of MWK26 billion.
Figure 3: BERL Jatropha Processing Plant

4.4
Biofuels Development and Experience in
Malawi: Opportunities and Challenges
This paper was presented by Abbie Chittock of Bio
Energy Resource Limited (BERL). The presenter
indicated that BERL is a Malawian biofuel company
producing Jatropha Oil and Bio-Fertiliser for the
domestic market. It is operating on a smallholder
business model and encourages the growing of
Jatropha as a boundary crop to reduce the
competition with food crops for land. Currently they
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BERL plans to blend 2 million litres of oil with diesel
by 2015. By 2020, the company expects farmers to
grow 15 million trees and to produce 20 million litres
of straight vegetable oil (SVO) annually. The oil will
be blended with diesel (8%;92%) and paraffin
(20%;80%).
Figure 4: BERL Jatropha Oil and Lamp
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(a)

Heavy reliance on imported fossil fuels, which
is problematic;

(b)

Bioenergy has potential to become a
fundamental part of a sustainable energy
system, contributing not only to the country’s
energy
diversification
strategy,
but
appropriation of emerging technologies.

Furthermore, bioenergy has a potential of
Substitution of current energy imports (petrol and
diesel) which is important for economic and security
reasons.

During the discussion, the stakeholders wanted to
know the average number of trees per farmer and
the yield. In her response, she indicated that farmers
have an average of 400 to 600 trees. She further
indicated that trees of less than 200 are not
significant in terms of income and indicated that
each tree produces 1.5 kg and 1 litre of oil can be
extracted from 4 kg of Jatropha.
It was also observed that it is labour-demanding to
establish Jatropha plantation, mainly in the first year,
but this is averted by working in clubs. The trees
have a life span of 30 to 50 years and it takes 5 to 7
years for them to start producing oil.
4.5
A prospective study of bioenergy use in
Malawi
This paper was presented by John Taulo of Malawi
Industrial Research and Technology Development
Centre (MIRTDC). In his presentation, he indicated
that Bioenergy is considered one of the key
renewable energy sources of the future owing to its
large potential, economic viability and various
socioeconomic benefits. He further indicated that
more than 90% of the biomass consumption is for
cooking and heating purposes in domestic and
commercial sectors; nearly 90% of the population
depends on fuel wood and other forms of biomass
for daily cooking.
In his presentation, he emphasized the need to
increase the use of modern bioenergy in Malawi due
to:
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He indicated that the results of the study have
shown that the use of bioenergy in a high
penetration scenario may be increased substantially
in order to reach up to 12% of Malawi’s total energy
supply in electricity generation, transportation and
household sectors by 2050. In addition, the study has
indicated that it is essential for the current energy
system to evolve towards an ever-greater use of bioenergy as a substitute for fossil fuels in order to
achieve environmental sustainability.
4.6
An Assessment of Production limits of
homestead and field boundary “live fence” Jatropha
bio-fuel in Malawi: A modelling approach
The paper was presented by Dr. Kenneth Wiyo of
Bunda College. He indicated that promotion of
biofuels in Africa is facing criticism as they are seen
to be impacting on socio-economic, environmental,
food security and agricultural commodity prices.
There is a concern on the sustainable production,
deforestation, loss of biodiversity and competition
for land and water resources. He indicated that
regardless of these drawbacks, biofuels have the
potential of addressing the degradation of land,
water and natural ecosystems without undermining
food security.
He indicated that for Malawi as a land-constrained
country with high population density, exploration of
other areas and types of biofuel feedstock is critical,
such as agricultural wastes (e.g. ethanol from
molasses), marginal lands or on field and homestead
boundaries as live fences. He said this has led to the
commissioning of the study to find out how much
biodiesel can Malawi produce from (a) rural
homestead boundaries, and (b) small holder field
boundaries.
He revealed that the study found out that under low
yields, rural homesteads have the potential to
produce 12 to 40 million litres per year while 29 to
97 million litres per year could be produced from
6
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small holder field boundaries. These figures are
significant and compare favourably with bio-ethanol
production from sugarcane molasses (for Malawi,
currently 18 million litres per year). Finally, the paper
recommended for the organization of farmers to
cultivate Jatropha in homesteads and field
boundaries for additional household income and
sensitization of the private sector about this
potential for investment.
Stakeholders noted that farmers are rational people.
As such, they will automatically adopt Jatropha if
prices are realistic and profitable. At present the
current market price of Jatropha is lower than that of
maize. This makes Jatropha unattractive to farmers.
4.7
A side by side in depth analysis of local
communities’ financial gains through the sales of
traditional biomass fuels versus carbon trading/
financing/
the
reducing
emissions
from
deforestation and forest degradation (REDD)
concept
The paper was presented by Dickens Mahwayo. He
indicated that Carbon Sequestration, Carbon
Trading, Carbon Financing and The REDD Concept
are still not clear to many rural communities in
Malawi despite the fact that they have been hearing
about these for quite a long period now. He
highlighted that Malawi has a small carbon footprint
as compared to its carbon sequestration levels.
Malawi is a Least Developed Country that produces
GHGs of about 0.7 tonnes per individual per year. At
the same time, Malawi still has forest reserves that
can offset the country’s carbon emissions and
continues to experience great environmental
challenges. In particular, the degradation of these
forest resources has increased over the years due to
the increasing population and continued reliance on
traditional biomass. The increasing population has
also meant more demand for fuelwood.
Figure 5: Firewood Extraction

The degradation is exacerbated in some cases by the
increasing number of rural communities in Malawi
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that rely on the sale of traditional biomass (charcoal
and fuel/fire wood) as an immediate source of
income.
Figure 6: Firewood and Charcoal for the Urban
Market

He indicated that challenges such as these led to the
establishment of the international REDD initiative.
REDD was introduced as an effort to create a
financial value for the carbon stored in forests and
that the program is there to offer incentives for
developing countries to reduce emissions by
ensuring sustainable management of forests.
However, the REDD Strategy seems not to have
progressed in Malawi.
The study found out that in the absence of
alternatives, it will take some time for rural
communities to fully embrace and adopt transitions
from traditional Biomass to modern Bioenergy as the
former is still their lifeblood as far as economic
security is concerned as compared to the long-term
benefit structure of carbon trading. The study
concluded that to ensure meaningful transition from
traditional biomass to modern bio energy, policy
makers must turn REDD and/or Carbon Trading on
its head, provide civic education and sensitisation,
and put control of the forests into local hands.
4.8
Effects of three different cooking
technologies on fuel wood consumption and
efficiency
The paper was presented by Dr. Weston Mwase. He
indicated that biomass is a major energy source in
southern Africa, especially in rural areas. Most
households depend on biomass energy for cooking
& space heating, resulting in pressure on forests &
trees which lead to extensive deforestation & soil
degradation. He indicated that other studies have
shown that deforestation is increasing at an
unprecedented rate of 3.2% annually and firewood
is becoming scarce. Malawi’s forest reserves have
declined from 47% to 28% of the country’s area
over the past 25 years.
It has been further noted that this loss of forests
causes environmental problems such as erosion,
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floods, river siltation and climate change. To
counteract these problems, Biomass Energy
Conservation (BEC) programmes have been
implemented to promote efficient use of biomass for
cooking. This includes the use of improved stoves
such as the chitetezo mbaula rocket stove, which can
reduce the amount of fuelwood use, smoke emission
& improve handling.
Figure 7: Three-Stone Stove

Figure 8: Chitetezo Mbaula
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benefit analysis of the three cooking technologies
was not done and is the next area of study.
4.9
Welfare status of various stakeholder
groups around an industrial sugar complex: the
case of Dwangwa
The paper was presented by Dr. Michael Bruentrup
of DIE (Germany). The study compared the incomes
of cane growers (farmers) versus non-growers. The
study found out that cane growers have a higher net
house hold income than the non-growers and also
greater than the estate workers. On food security,
sugarcane growers are food secure and accumulate a
lot of assets compared to both the non-growers and
estate workers.
He said that there is significant positive effects of
sugar cane production on out-growers’ incomes,
monetary poverty and asset wealth status. In
addition, Estate workers tend to be better off than
the local population in terms of income, monetary
poverty and assets, though much less than outgrowers and many are still poor. He added that the
analysis could only partially cover the many issues
around the sugarcane-sugar-bioethanol complex, for
instance:





the fate of displaced people;
the conflicts arising within the value chain, e.g.
around the management companies;
issues of larger community development; and
issues of expanding the scheme, in particular the
land rights and land use questions

4.10
Impact of biofuels on Food Crops and
Livestock Production in Malawi
Figure 9: The Rocket cook stove

He pointed out that the study was commissioned to
evaluate the effect of different cooking technologies
on fuel wood use and cooking efficiency. It was
found out that the above cooking technologies use
less fuel wood, less time to cook than the traditional
3 stone fireplace. This means reducing the rate of
environmental degradation. Currently, the cost-
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The paper was presented by Dr. Lawrence Mapemba
of Bunda College. He indicated that there is
increasing interest in renewable energy sources due
to
 Rapid decrease in fossil energy resources
 Price increases in fossil fuels
 climate change impacts due to fossil fuels
He further indicated that it is universally accepted
that bio-based energy is a very important part of the
sustainable supply of clean energy and hence
biofuels are currently included in national agendas
with jatropha as the biodiesel plant. Nevertheless,
there are two arguments for and against biodiesel
production
•

Increased production of energy crops will lead to
substitution of resources mainly earmarked for
the attainment of food security and livestock
production
8
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•

Increased production will stimulate economic
activity and attract more resources into
agriculture with positive effects on food security

The presenter indicated that Jatropha is fast
developing into a future cash crop and smallholder
farmers could be involved like out-growers under
contractual agreement. On the other hand, Jatropha
is an upland crop which means it cannot compete for
grazing land in wetlands (dambo land). He also
indicated that since Jatropha production would
inevitably affect smallholder farmers through
contractual agreements with nearby large farms and
companies growing the crop, government regulation
would be required to avoid farmer exploitation. The
study recommended that there is a need for the
government of Malawi to have one voice on
Jatropha, which should seriously support research
being done on Jatropha by private and public
institutions as one of the priority areas and should
formulate a policy on biofuels due to its importance
to the economy. In the absence of the policy, a clear
strategy should be developed that takes into
consideration all the stakeholders including civil
society
5.0
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At the end of the workshop it was observed that:
•

Bioenergy presents opportunities for economic
development in the country. Biofuels can play a
critical role in substituting the importation of
fossil fuels. There is a proposal to look at
participation of communities in biofuels

•

Ethanol capacity in the country is 36 million
litres but currently Malawi is able to produce
only 18 million litres.

•

The country should take advantage of what it
knows: bioethanol is a tried and true option that
can be expanded.

•

Jatropha is a newer option, but could make an
important contribution in the longer term,
although some care is needed in the early
establishment phases. Jatropha requires further
studies to evaluate its costs and benefits.
Modern biofuels technologies offer a way
forward in Malawi but we need strong policies
to guide their development. There is need to
improve on the incentives to encourage
production by the farmers.

•

Further research is required on the cost-benefit
analysis of different technologies so as to
improve the efficiency of traditional biomass
use.

•

There are positive socio-economic impacts of
bioethanol from sugarcane. However, there is
need for government support and improve on
the pricing to out-grower farmers. However, to
expand sugarcane production requires tackling
difficult issues such as organizing land rights and
land use planning, and organizing an increasing
number of actors in sugarcane plantation and
processing

CONCLUSION AND FOLLOW UP ACTIONS

The workshop was hailed as a missing link between
policy research and policy-making processes that is
essential for development of evidence-based
bioenergy policy making in the country. Participants
expressed the hope that the forum will be sustained
to continue the promotion of modern bioenergy
research, development and policy formulation. This
forum could help to come up with constructive
conclusions facilitating stakeholder dialogue on
important aspects of the technology.
Figure 10: Ethanol Plant in Dwangwa, Nkhotakota

More research is urgently needed to find out what
can suit our country. In general, the government has
a comparative advantage in crop research, provision
of agricultural extension services and infrastructure
development, whereas the private sector can
support the government through joint research and
investment for the development of the biofuels
sector. This can enhance the growth of the sector for
the benefit of rural smallholder farmers and rural
populations through joint-venture or share-holding,
contract-farming opportunities for producing energy
crops and the development of small-scale refineries
for biofuels production such as the newly
commissioned plant by Biofuels Resources Limited.
This requires putting in place biofuels policies that
Centre for Agric. Res. & Dev, Malawi
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could promote private-public partnerships for the
development of the biofuels subsector.
5.1. Official Closing
In his closing remarks, Mr L. Mhango from the
Department of Energy observed that a lot of issues
were raised which need to be further investigated to
promote biofuel generation. He noted that the
discussions had helped to unlock issues hampering
the energy sector. He called for the forum to
continue playing its important role for development
of modern biofuels in the country.

2nd October 2012

The Ministry of Energy and Mining through the
Department of Energy will work with CARD in this
endeavour and the program should be anchored by a
Government Department to show Government
ownership of the program. Finally, he thanked all
development partners for their usual unconditional
support. He encouraged participants to continue in
developing bioenergy in Malawi to improve the
country’s international competitiveness and
promote its socio-economic development.

He further indicated that the current energy policy
which was approved in 2003 included biofuels as an
important source of fuel and energy in the country.
The policy has a chapter on ethanol and biofuels but
what is missing is the operational strategy. He
requested the SEI and DIE for the financial support
that has helped to bring the stakeholders together to
iron out some of the issues highlighted during the
seminar.

Centre for Agric. Res. & Dev, Malawi
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Annex 1.1 Background Paper: Keynote Address on Bioenergy and Biofuels Development
By By Dr. K. Kwapata, Bunda College
Introduction
Bioenergies refer to energy extracted from any
kind of biomass such as plants, wood, forest and
agriculture residues and wastes from animals.
Bioenergy can broadly be grouped into two.
Traditional biomass for cooking such as
agriculture residues, wood and charcoal or
modern bioenergy that comprises of gaseous or
liquid biofuels converted from the residual and
waste biomass. The gaseous biofuels are present
mainly in the form of methane as biogass or
ethanol and biodiesel as liquid biofuels. In a
country where only 5% of its population has
access to electricity and over 93% rely on
traditional biomass such as wood and charcoal
for cooking, we cannot continue to ignore the
importance of traditional bioenergy for the rural
economy of Malawi. However such over
utilization of traditional bioenergy sources is
becoming
more
unsustainable
both
economically and environmentally. In view of
this there is need to critically think of
transitioning from traditional bioenergy to
modern bioenergy. This paper therefore
highlights the opportunities, threats and
quantum challenges in Malawi’s endeavor to
graduate from predominantly predicating on
traditional biomass to the adoption and
institutionalization of modern bioenergy.

In developing countries the use of modern
bioenergies in the form of biofuels is less than
0.3% compared to the developed countries of
Europe and USA which uses about 4% of their
energy in the form of biofuels. This is equivalent
to 2 EJ/ year and these developed countries
have a goal to progressively increase utilization
of biofuels to 9-13 JE/year by 2050. Observation
that is made from the analysis given, shows that
as countries are more developed they are more
likely to use more of modern bioenergy than
traditional bioenergy. Therefore African
countries, Malawi included need to make a
paradigm shift from predominately using
traditional biomass and aggressively pursue the
development of modern bioenergy in the form
of biofuels in order to achieve sustainable goals
of energy ultilization.
What are these Biofuels?
Biofuels are renewable energy resources
originating from biomass that is converted into
gaseous or liquid fuels used for either mobile or
stationary application. The two main types of
liquid biofuels are bio-ethanol and biodiesel
which are further categorized into first, second
and third generation liquid biofuels depending
on the type of feedstock used in generating
them.

Contextual framework & Global Perspective
The worlds renewable biomass resource
availability is approximated to be 220 billion
tones of oven dry matter that is equivalent to
1x104,500 J (4,500EJ). From this astronomical
reservoir of energy resource the world
consumes 14%. Of the worlds 7 billion, 2 billion
depend solely on traditional biomass as a source
of fuel for cooking. These collectively consume
about 55EJ per annum equivalent to 25 million
barrels of oil.
Crop residues from agriculture production
represent an extremely underutilized source of
energy reservoir. Annually 93EJ of crop residues
are produced and if we were able to only utilize
25% of this, it would translate into the provision
of 7% of the world’s energy consumption.
However in the present context only 0.012% of
crop residues are converted into energy
resources and the rest are lost or destroyed.
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First generation liquid biofuels are generally
those considered to originate from simple feed
stocks that have been tried and tested on a
commercial scale. For biodiesel such feedstock
include soya, Jatropha, palm oil, rapeseed,
Custer oil and generally all vegetable oils. For
ethanol the type of feedstock used for the
production of first generation biofuels are
grouped into two; starchy feedstock and sugar
feedstock. Starchy feedstocks include; maize
grain, cassava, potato, rice etc. Sugar feedstock
includes sugarcane, sugar beet, sweet sorghum
etc. The first generation of biofuel feedstock are
the ones that are widely used and
commercialized. However the demerits of these
is that they are sometimes viewed as being in
direct conflict with man for food and with
animals for feed.
The second generation biofuels are mainly
concerned with the production of ethanol from
ligno-cellulosic material. This is biomass
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containing lignin and cellulose and it is the most
abundant biomass on the plant which is virtually
omnipresent. Development of this technology is
still underway and not quite reached stable
commercialization stage. This is because the
pre-treatment process of breaking down the
cellulose material into its individual sugar
monomers is still elusive as enzymes capable of
doing this are expensive and therefore makes
the whole process not cost effective.
Furthermore other methods of using heat, acid,
alkaline solutions or ammonium are still not
perfected. However development of cost
effective conversion methods from lignocellulosic material to ethanol will be the holy
grail of biofuel science.
The third generation biofuels are mainly
concerned with the production of biodiesel from
algae. This feedstock is the most promising for
biodiesel production in terms of yield of oil,
ability to grow in arid areas and severely
marginalized land. However the limitation is on
the science of how to grow and harvest strain
specific algae in large ponds without
contamination from other strains and providing
significant quantities for large scale oil
extraction.
There has been a phenomenal growth in the
global production and use of liquid biofuels over
the last 5-10 years: it has been multiplied by
four between 2000 and 2008. The renewed
interest in biofuels is attributable mainly to the
rising and volatile price of oil, the fight against
climate change and also ongoing efforts to
revitalize the agricultural sector facing low
commodity prices. Brazil and the US are the
leaders for bioethanol production in the world
generating 89% of the total production using
sugarcane in Brazil and mainly maize in the US.
On the other hand the EU has the largest
production of bio-diesel, with Germany, France
and Spain in the lead. Recently a group in
Germany has announced the commercialization
of a biodiesel processing plant that uses lignin
and cellulosic material from crop residues to
produce diesel through the process of Catalytic
Depolymerization. This process mimics the
natural process of fossilization in which
petroleum products are synthesized in nature.

Benefits and Opportunities
Centre for Agric. Res. & Dev, Malawi
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The benefits that biofuels can bring to a country
like Malawi are enormous and they include the
following;
1.

Increased access to safe and sustainable
energy services in rural and peri-urban
areas of the country.

2.

Increased fuel supply and security through
diversification and progressive substitution
of fossil fuels with biofuels.

3.

Reduced national oil importation bill and
increased savings on forex.

4.

Increased agricultural productivity and
maximization of agriculture products and
by-product usage through the use of
agricultural residues and waste in the
productive processes.

5.

Increased income for farmers due to better
market access for biofuel feedstock.

6.

Increased employment opportunities for
both rural and urban dwellers in associated
sectors such as agriculture, industry,
infrastructure and research.

7.

New investment and trade opportunities
with
prospective
access
to
internationalmarkets.

8.

Reduced emission of pollutants, including
greenhouse gases, thus providing both local
and global environmental benefits.

Challenges and barriers to development of
modern bioenergy
One of the deterrent factors challenging and
barring the rapid adoption of modern bioenergy
in particular biofuels in developing countries
such as Malawi is the huge financial capital
investment required to kick start the process.
The transition process is not cheap and
therefore requires strong political will from the
government to provide budgetary allocation
towards projects that promote sustainable
utilization of modern bioenergy. Closely related
with strong political is needed for the Malawi
government to introduce laws and policies for
regulating modern bioenergy practices and
conduct. Another deterrent is lack of trained
human resource competent in the subject
matter. There are no institutions that can
provide backstopping support to industry at a
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technical level through research and
development of new products or feedstock
required for sustaining utilization of modern
bioenergy.
Controversies of biofuels
Like any other technology and major scientific
break though that has ever been developed on
this planet, biofuels are not immune from
controversies and criticisms. It would do justice
not to highlight some of the contentious issues
that critics of biofuels have raised. Chief among
the criticisms of biofuels is the whole issue
related to competition with man and animals for
food, feed and land utilization. Other people feel
that the introduction of food crops as feedstock
will lead to the prices of food crops to rise and
therefore not affordable to people in the rural
areas. The counter argument to this is that such
rise in prices is beneficial to farmers as they will
have more disposable income.
Another controversy raised by critics is that
biofuels do not reduce the emission of GHG
when you consider biofuels life cycle analysis
“from well-to-wheel”. The production process of
biofuels that include motorized irrigation,
cultivation using tractors, transportation
logistics and processing all contribute to GHG
emissions
along
the
production
line.Furthermore there is also a danger for
greenhouse gas emissions to increase when the
land use system changes by converting forests,
wetland and reserves for conservation to grow
more of maize or soya beans to be used as
biofuel feedstock.
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alter the land tenure system. These critics
foresee an increase in land grabbing and land
squabble incidences as people will try to
increase their area for farming to accommodate
the huge land requirement for the production of
biofuel crops. The other fear is that large
companies will come in and posses farmers land
and later employ these farmers on their large
estates and offer them poor wages as is the case
with tenant system on the tobacco estates.
Conclusion and way forward for Malawi
Despite the challenges and controversies
surrounding adoption of modern bioenergy in
particular biofuels, it is unarguably that the
benefits outweigh the negatives. Therefore I
conclude in this paper that Malawi needs to
embark on the transitioning process from
traditional bioenergy to modern bioenergy. In
order to jumpstart this process there is need to
begin consultations to draft policy and
regulation that will promote a conducive
environment
for
the
adoption,
commercialization and utilization of modern
Bioenergies. There is also a need to establish a
center of excellence for modern bioenergy
research and development. The efforts already
underway between the Ministry of Energy and
mining and LUANAR to establish the Biofuel
Research Institute (BRI) is a positive step in the
right direction.

Intensive production of biofuels can lead to loss
of biodiversity especially if forest and grasslands
are cleared to pave way for feedstock crops.
Other critics of biofuels suggest that in the long
run intensive cultivation of biofuel crops is going
to lead to negative social impact of farmers and
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Annex 1.2: Effect of three different cooking technologies on fuel wood consumption and efficiency
By Weston F. Mwase* and Memory Malakini
Department of Forestry and Horticulture, University of Malawi, Bunda College,
P. O. Box 219, Lilongwe, Malawi.
*
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ABSTRACT
Biomass is the major source of energy in Malawi with about 95% of the households depending on
firewood and charcoal as source of energy for cooking. High dependence on biomass has resulted in
high rate of deforestation of 3.2%. Most households use traditional three stone cooking technology.
Recently Non Governmental Organizations such as Programme for Basic Energy and Conservation
(PROBEC) and Concern Universal are advocating use of energy saving stoves such as Chitetezo mbaula
and rocket stoves. A study was conducted to evaluate the effect of different cooking technologies on
fuel wood use, cooking time and carbon emission of three-stone fireplace, rocket stove and chitetezo
mbaula. Cordyla africana, an indigenous tree species was used to fully cook a local dish of nsima and
small fish. Each cooking time was recorded and specific fuel consumption (SFC) was used as a proxy for
stove efficiency. The data collected was analyzed using MINITAB 14.0 and the technologies showed
significant differences (p  0.05) with three-stone fireplace registering highest dry wood consumption
(1558 ± 403 grams), Chitetezo Mbaula consumed 902 ± 99 grams, and rocket stove had least dry wood
consumption (689 ± 67 grams). Three-stone fireplace had an average cooking time of 50 ± 7 minutes,
while chitetezo mbaula had 46 ± 4 minutes. The efficiency for cooking technologies was significant
with increased efficiency for rocket stove, chitetezo mbaula while three-stone fireplace was the least
efficient. The rocket stove emerged to be the best cooking technology in saving time and reduced
wood use. The two technologies were expected to have reduced carbon emission. There is need for
further studies to determine actual amount of carbon dioxide emitted and promote adoption that
could qualify communities for carbon credits through reduced emission of the green house gases.
Keywords: Cooking technology, efficiency, green house gases, specific fuel consumption

Introduction
Biomass is the major source of energy in
southern Africa, especially in rural areas. Most
households depend on biomass energy for
cooking and space heating. The resulting
pressure on forests and trees leads to extensive
deforestation and in turn, soil degradation. The
traditional cooking on open fire also causes
severe problems of indoor air pollution and its
associated health hazards (Malinski, 2008). In
Malawi, traditional kind of cooking is prevalent
in rural areas which are reported to account for
about 84.7% of the Malawi population (NSO,
2009). It is one of the most densely populated
countries in sub- Sahara Africa and ranks 160,
which is 23 from the last in the human
development index (UNDP, 2009).Biomass,
mainly firewood and charcoal contributes over
90% of Malawi’s total energy demand. Other
energy sources such as electricity, petroleum
products, coal, play a minor role in energy
demand and only account for 7% of energy use
(GoM, 2006). Fuel wood is used by 97% of the
Centre for Agric. Res. & Dev, Malawi

households in rural areas of Malawi and
agricultural residues also play a major role. This
high dependence on firewood and charcoal as
energy source and the high population density
coupled with low per capita agricultural
productivity have a high impact on the
environment and on the inhabitants, (Malinski,
2008).
Deforestation is increasing at unprecedented
rate of 3.2% and firewood is becoming scarce.
Malawi’s forest reserves have declined from
47% to 28% of the country’s area over the past
25 years. To counteract the problems resulting
from the exploitation of biomass sources,
Biomass Energy Conservation (BEC) programs
are being implemented to promote efficient use
of biomass for cooking. These have been viewed
as one of the important ways to save energy,
conserve biomass, reduce forest degradation
and reduce effort spend in connection with
cooking (ProBEC 2008). Some of these programs
include development of different types of
improved stoves which can reduce the amount
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of fuel wood use, smoke emission and improve
handling. The improved stoves include rocket
stove and chitetezo mbaula. A Rocket mass
heater is a type of stove combining the airintake with the fuel-feed slot in an opening
terminated by the combustion chamber, further
leading to a chimney and heat exchanger. A
rocket stove is signified by ease construction
and simplicity of building materials while
accepting small-diameter fuel such twigs or
small branches, yielding high combustion
efficiency and directing the resultant heat onto a
small area (Anonymous, 2010). Second type of
technology Chitetezo Mbaula in vernacular
language of Malawi means 'the protecting
stove'. The name was chosen by the women
Southern Malawi, characterizing one of the
major advantages they perceived in it. The stove
has improved safety compared to the traditional
three-stone-stove. The traditional way of
cooking is to light an open fire, placing the pot
on three stones and it is known to high
production of smoke that is seriously affects
human health, (Malinski, 2008).
In Malawi cooking using biomass with traditional
stoves and ovens are widely used with the
advantage that biomass is a renewable resource
and available especially in rural areas as a
cheaper fuel which can be burned without
further processing. Empirical, studies have been
done to assess the impacts of adopting Chitetezo
mbaula on household and producer level and
review of fire-wood saving stoves in Malawi
(Malinski; 2008, Makela; 2008). Individual
assessment without comparison of various
cooking technologies does not clarify the
relative position of each technology in terms of
performance, cooking time and fuel wood use.
The study was conducted to evaluate the effect
of different cooking technologies on fuel wood
use and cooking time of three-stone fireplace,
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rocket stove and chitetezo mbaula cooking
technologies
MATERIALS AND METHODS
Study Sites
The experiment was conducted at Lilongwe
Programme for Basic Energy and Conservation
(ProBec) Offices in central Malawi. This area is
situated on an altitude of about 600m above sea
level. The Central region has a warm to hot
weather and cloudy with light to heavy rains,
rainfall ranges from 600-1000mm per annum
falling in one continuous rainy season from
November to March.
Data Collection
The study used three different cooking
technologies including chitetezo mbaula, rocket
stove and traditional 3 stone cooking place
(Figure 1). The study used Cordyla africana,
indigenous firewood species. This species was
chosen because it is the common indigenous fire
wood tree species used for cooking in rural
areas of Malawi. The foodstuff which was
considered for the study was a typical complete
Malawian dish (Nsima, Chinese cabbage
vegetables and small fish). Data was collected
on different variables that are requisite for
analysis of cooking technology specific
efficiency. These variables included weight of all
ingredients going into the food in question,
weight of wood used for cooking, weight of
charcoal and container, weight of a cooking pot,
total weight of cooked food, weight of char
remaining, equivalent dry wood consumed, wind
conditions of the day, air temperature of the day
and calorific value of the wood used, length of
time for each technology to fully cook the
foodstuffs, water boiling point and wood
moisture content.

15

Proceedings of the National Seminar on Bioenergy

2nd October 2012

(b) Rocket stove

(a) Three-stone
fireplace

(c) Chitetezo Mbaula
Figure 1. (a) Rocket stove, (b) three-stone fireplace and (c) Chitetezo mbaula

A benchmark was established for the weight of
the ingredients as a yardstick for quantities in
each set of cooking. Weights were taken using a
digital scale which reports more accurate values
than other classic measuring scales. The
firewood and cooking pots were also weighed
before use. Moisture content of the fuel wood
was measured using a moisturemeter. A
complete meal for an average household of
about five people was prepared. After cooking,
weights of cooked foodstuff, char and residue
firewood were taken using the same measuring
scale. Temperature and boiling point of water
and wind condition on the day were also
measured using thermometer and physical
observation respectively. The cooking procedure
was replicated three times for each cooking
technology which is the minimum sample size
when dealing with non-parametric statistics
(Edriss, 2003). Time taken for the food types to
be fully and well cooked was recorded using
stop watch for each cooking technology for each
Centre for Agric. Res. & Dev, Malawi

replication. Monitoring in each
technology was done continuously.

cooking

Derivation of Stove Efficiency
The mathematical derivation of stove efficiency
in this study borrows heavily from Bailis (2004)
in which Specific Fuel consumption (SFC) was
used as a proxy for principal indicator of stove
efficiency. It measures the amount of wood used
per kg of food. It was calculated as a simple ratio
of fuel to food:
SC 

fd
*1000
Wf

(1)

Where SC is Specific Fuel Consumption, fd is
Equivalent Dry Wood consumed and W f is total
weight of cooked food. The number 1000 is a
conversion factor for grams of fuel per Kg of
food cooked. Variables fd and Wf computed as;
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Wf  (Pjf  pj)

(2)

f d  f f  fi   1  1.12  m  1.5  Δc c

(3)

i 1

Where j is an index for cooking pot ranging from
1-3, Pjf is weight of each pot with cooked food, ff
is final weight of fuelwood in grams (wet basis),
fi is final weight of fuelwood in grams (wet
basis), cc is weight of charcoal with container
and m is wood moisture content (percentage
wet basis).
Data analysis
The data collected was analyzed using CCT
Version 2.0 Software. This is special software
used to analyze stove efficiency. This software
took priority over other analysis tools because of
its convenience. It takes into account a number
of variables that if left out one would come up
with a distorted measure of efficiency. These
variables include weight of all ingredients going
into the food in question, weight of wood used
for cooking, weight of charcoal and container,
weight of a cooking pot, total weight of cooked
food, weight of char remaining, equivalent dry
wood consumed, wind conditions of the day,
boiling point of water, moisture content of the
wood, air temperature of the day and calorific
value of the wood used. Descriptive statistics
like means, standard deviation were used to
summarize and present results for measures of
dispersion. For a forceful statistical backing of
the results, t-test and Multiple Comparisons
(MC) test as explained by Daniel (1990) were
conducted to determine differences between
cooking technologies. To apply non-parametric
MC test experimental-wise error rate is used.
The experimental-wise rate, which represents a
conservative approach in making multiple
comparisons, holds the probability of making
only correct decisions at 1- level of significance
when the null hypothesis of no difference
among populations is true.
In MC test, the first thing is to obtain the mean

R

of the ranks of ith sample and j be the mean
of the ranks of the jth sample. Next,
experimental-wise rate  level is chosen which is
thought to be an overall effect of significance
which is determined in part by K, the number of
samples involved and is larger for larger K.
According to Daniel (1990),  of 0.15 is
convenient when K equals 3. The next step is to
Centre for Agric. Res. & Dev, Malawi
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find the value of Z in Z-score table that has
/k(k-1) area to its right, and finally form the
inequality;

R

Where an
is a rank average, k is the number
of samples, n is sample size for each group and
N is number of observations in all samples
Ri  Rj  Z(1( / k(k1)))

N(N  1)  1 1 
  
12  ni nj 

(4)

R R

j
combined. A difference i
that is lager
than the right hand side of the inequality is
significant at that  level.

RESULTS AND DISCUSSION
Cooking Time
The study shows that the three-stone fireplace
had the highest average cooking time while
rocket stove was found to have the minimum
average cooking time after Chitetezo mbaula
(Figure 2).
Figure. 2: Average cooking time for a given
cooking technology

Three-stone fireplace had an average cooking
time of 50 minutes lying in a confidence interval
of 43 to 56 minutes while chitetezo mbaula had
an average cooking time of 46 minutes however
Rocket stove had an average cooking time of 43
minutes. Though the average cooking times
were different among stoves, it was necessary
to check the statistical significance to which
these estimates were different. Table 1 presents
statistical comparison of cooking time and Table
2 summarizes cooking time statistical
comparisons among cooking technologies using
Multiple
Comparison
test.
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chitetezo mbaula then three-stone fireplace.
Less time required to cook foodstuff that has
been found when using rocket stove has its
advantage to the household. The household can
cook its foodstuff within a short-time and
Three-stone allocate the other time to other productive and
economic activities.
fireplace

Table 1: Percentage Difference in Total Cooking
Time for Different Stoves
Type of Stove
Stove
Type

Chitetezo

Rocket

Chitetezo

-

7 (1.17)

9 (1.7)

Equivalent Dry Wood Consumption

15(2.96)*** Equivalent Dry Wood Consumption as the
quantity of fuel wood used in each trial of a
cooking technology. The present study found
3-stone
that three-stone fireplace used a lot of fuel
fireplace
wood followed by chitetezo mbaula and rocket
stove as indicated in Figure 3.
Values in parenthesis are the t-values for the
percentage differences in cooking for a given set
of stoves. * **means significant at P< 0.05).
Table 2: Multiple Comparison Test for Cooking
Time
Rocket

-

-

Comparison
Stove Set

Average
time (Min)

Average Rank
Difference

Rocket-Chitetezo

3.0

1.8333

Rocket-Threestone fireplace

7.7

Three-stone
fireplaceChitetezo

4.7

4.6667**

2.8333

*Means are significant at 5%
Cooking time results from CCT Version 2.0 were
not different from those of multiple comparison
tests. The difference in cooking time between
rocket stove and chitetezo mbaula, three-stone
fireplace and Chitetezo mbaula were all not
significant (p > 0.05). The difference in cooking
time between rocket stove and three-tone
fireplace was significant (p  0.05) with 15%
difference. This means that rocket stove can
save up to 15% of time normally consumed in
three-stone fireplace. Similarly with Multiple
Comparison test, cooking time difference
between rocket stove and chitetezo mbaula,
was not significant (p>0.05), the same was
found for chitetezo mbaula and three-stone
fireplace. On the other hand, the difference
between rocket stove and three-stone fireplace
was significant (p  0.05). It is therefore
concluded that there is significant difference in
cooking time between rocket stove and threestone fireplace. This implies that rocket stove
gives the least cooking time followed by
Centre for Agric. Res. & Dev, Malawi

Figure
3: Average Equivalent Dry Wood
Consumed
Three-stone fireplace registered a highest
average of 1558 grams of wood consumption
while three-stone fireplace consumed between
1155.54 and 1960.46 grams and Chitetezo
Mbaula had 902 grams of wood consumption.
The rocket stove registered a mean of 689
grams of fuel wood consumption .
The highest fuel wood consumption in threestone fireplace is justified by its open nature
which allows heat energy to be relayed away by
the blowing wind. To offset this loss of heat
through wind, more firewood is needed to get
the food fully cooked. On the other hand, in
chitetezo mbaula most of fuel wood energy is
contained thus most of the fuel wood energy is
channeled to heating the pot. Consequently, less
fuel wood is used in chitetezo mbaula than in
three-stone fireplace. Similarly, rocket stove is
an enclosed kind of stove which restricts heat
loss through radiation relatively more than in
chitetezo mbaula resulting in lowest fuel wood
consumption in rocket stove. The differences
among stoves in equivalent dry wood
consumption are presented in Table 3 below.
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Table 3: Multiple Comparison (MC) Test for
Equivalent Dry Wood Consumed
Comparison
Stove Set

Mean
Dry
Wood
Consumed
Difference

Average
Rank
Difference

RocketChitetezo

213

3.7***

Rocket-Threestone fireplace

869

6**

Three-stone
fireplaceChitetezo

Figure 3: Average Specific Fuel Consumption
(Efficiency) for Different Stoves
656

* *means significant
significant at 10%

3.9***
at

5%.

***means

The difference in dry wood consumed between
rocket stove and chitetezo mbaula, three-stone
fireplace and chitetezo mbaula were significant
(p  0.05). That of rocket stove and three-stone
fireplace was significant (p  0.05). Thus, rocket
stove had the least fuel wood consumption than
chitetezo mbaula and three-stone fireplace had
the highest fuelwood consumption than
chitetezo mbaula. Less firewood consumption of
rocket stove leads to a reduction of time spend
on firewood collection and a reduction of
expenditures
on
firewood
purchase.
Furthermore less time spent on cooking using
Chitetezo mbaula and rocket stove enables the
household to have more time to be spent on
productive activities that may improve
livelihoods of families and contribute to
development of a nation. Although, level of
smoke produced per each technology was not
statistically tested, through direct observation,
rocket stove could be said to release less smoke
into the atmosphere followed by chitetezo
mbaula. Thus, rocket stove, unlike the
traditional cooking on open fire could reduce
severe problems of indoor air pollution and its
associated health hazards.
Specific Fuel Consumption
This is defined as the quantity of fuel required to
cook a given amount of food. This is the
principal indicator of stove performance
(efficiency). As observed from the results in
figure 3, three-stone fireplace had the highest
average specific fuel consumption of 452.
Centre for Agric. Res. & Dev, Malawi

Chitetezo mbaula had specific fuel consumption
of 259g/kg while rocket stove had the least
average specific fuel consumption of 201g/kg.
The specific fuel consumption estimates for
chitetezo mbaula and rocket would fall within
229.2 to 288.8g/kg and 176.2 to 225.8g/kg
respectively. The table below presents statistical
comparison of efficiency which is a direct output
of CCT Version 2.0 software. The table 4
Summarizes efficiency statistical comparisons
among cooking technologies using Multiple
Comparison test.
Table 4: Percentage Difference in Specific Fuel
Consumption
Type of Stove
Stove
Type

Chitetezo

Rocket

Threestone
fireplace

Chitetezo

-

22(6.40)**

43
(6.59)**

Rocket

-

-

55
(8.59)**

Threestone
fireplace

-

-

-

Values in parenthesis are the t-values for the
percentage differences in cooking for a given set
of stoves. **means significant at 5%
Table 5: Multiple Comparison (MC) Test for
Specific Fuel Consumption
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Comparison
Stove Set

Mean Specific
Fuel
Consumption
Difference

Average
Rank
Difference

RocketChitetezo

57.3

3.7*

Rocket-Threestone
fireplace

251

6.0*

Three-stone
fireplaceChitetezo

193.7

3.9*

*Means significant at 5%.
Efficiency results from CCT Version 2.0 were not
different from those of multiple comparison
tests. The difference in efficiency between
rocket stove and chitetezo mbaula, three-stone
fireplace and chitetezo mbaula, were all
significant
(p  0.05)
with
percentage
differences of 22%, 43% and 55% respectively.
This means that rocket stove is 55% more
efficient than three-stone fireplace or in other
words rocket stove can save up to 55% of the
fuel wood normally consumed in three-stone
fireplace per Kg of food. Similarly chitetezo
mbaula is 43% more efficient than three-stone
fireplace or it can save up to 43% of fuel wood
normally consumed in three-stone fireplace per
Kg of food. Similarly with Multiple Comparison
test, efficiency difference between rocket stove
and chitetezo mbaula, was significant (p  0.05),
the same was found for chitetezo mbaula and
three-stone fireplace. On the other hand, the
difference between rocket stove and threestone fireplace was significant (p  0.05).
Specific fuel consumption of the stove is
equivalent to efficiency or performance of the
stove (Bailis, 2004). The lower the specific fuel
consumption of a stove relative to the other
stove the higher the efficiency it has. The results
showed that rocket stove has the highest
efficiency followed by chitetezo mbaula then
three-stone fireplace.

2nd October 2012

fireplace, chitetezo mbaula and rocket stove.
Rocket stove is the best in terms of efficiency,
time and fuelwood saving. Less firewood
consumption, cooking time and high efficiency
of rocket stove leads firstly to a reduction of
time spend on firewood collection hence more
time is saved for other domestic chores and
productive activities and, secondly to a
reduction of expenditures on firewood
purchase. In addition, it enables the household
to contribute through getting more time other
domestic productive activities that may improve
livelihood of household. A policy option on the
kind of cooking technology to use has
implications on household income, time saving
and environment. The present study, based on
empirical evidence, recommends use of
Chitetezo mbaula that may be affordable by
most households. Further studies should focus
on cost benefit analyses of the three cooking
technologies.
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ABSTRACT
Bioenergy is one of the renewable energy sources that can readily replace fossil fuels, while helping to
reduce greenhouse gas emissions and promoting sustainable rural development. This paper analyses
the feasibility of future scenarios based on moderate and high use of biofuels in the transportation
and electricity generation sectors with the aim of determining their possible impact on the Malawian
energy system. Similarly, it evaluates the efficient use of biofuels in the residential sector, particularly
in the rural sub-sector. In this context, three scenarios are built within a time frame that goes from
2012 to 2050. In the base scenario, fossil fuels are assumed as the dominant source of energy, where
as in the two alternative scenarios moderate and high biofuel penetration diffusion curves are
constructed and discussed on the basis of their technical and economic feasibility. Simulation results
indicate that the use of ethanol, biodiesel and electricity obtained from primary biomass may account
for 12% of the total energy consumed in the high scenario for all selected sectors. CO2 emission
reduction-including the emissions saved from the reduction in the non-sustainable use of fuelwood in
the rural residential sector-is equivalent to 67.25 million tons of CO2 and would account for 14% of the
CO2 emitted by electricity supply and transportation sectors when the base and high scenario are
compared by 2050.
Keywords: Biofuels, Bioenergy, Greenhouse gas mitigation, LEAP model

1. Introduction
As in most less developed countries, Malawi
faces the dual challenges of pursuing economic
growth and environmental protection. In order
to promote economic development and
environmental protection it is imperative for the
country to consider new paradigms for energy
production and consumption, thus incorporating
the exploitation of its renewable energy
resources. Bioenergy is considered one of the
key renewable energy sources of the future
owing to its large potential, economic viability
and various socio-economic benefits. The
available studies on biomass use indicate that
traditional biomass accounts for approximately
97% of the primary energy consumed in Malawi
[1]. More than 90% of the biomass consumption
is for cooking and heating purposes in domestic
and commercial sectors; nearly 90% of the
population depends on fuel wood and other
forms of biomass for their daily cooking [2].
There are several reasons to increases the use of
bioenergy in Malawi. On the one hand, the
increasing reliance on fossil fuels in problematic.
Lacking abundant supply of domestic fossilbased energy resources, Malawi is obligated to
import a large amount of petroleum products to
meet domestic demand. Not only does
Centre for Agric. Res. & Dev, Malawi

petroleum consumption cost the country a huge
amount of foreign currency, arising with it is a
concern about environmental quality. On the
other hand, bioenergy has the potential to
become a fundamental piece in a sustainable
energy system, contributing not only to the
country’s energy diversification strategy but also
to the appropriation of emerging energy
technologies. It can contribute to the reduction
of greenhouse gas emissions, the generation of
new jobs in rural areas and the improvement of
income distribution. Furthermore, the resulting
substitution of current energy imports, mainly
petrol and diesel, is important for economic and
national security reasons. The world’s future
bioenergy potential ranges from 94,000 [3] to
325,000 PJ/year [4]. The latter value represents
up to 78% of total world primary energy
consumption in 2004 [5]. As of year 2004, world
bioenergy resources represented 11% of global
primary energy consumption [5]. Van Zyl et al,
2010 [6], suggests that 0.1 EJ/year is the
moderate value of the Malawian bioenergy
potential where as 0.5 EJ/year is a high
estimation.
Energy models are used in policy making to
assess future energy demand, the impacts on
the economy and environment, as well as the
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economic, environmental, and social impacts of
technology, and policy choices. Modeling tools
are required to explore and quantify scenarios.
The existing long-term energy and emission
scenarios that have been developed are either
heavily aggregated at the regional levels or they
are focused on the industrialized countries
except in few cases [7]. For example, Fischer and
Schrattenholzer [8] and Berndes et al.[9] have
reviewed global studies on bioenergy potentials,
and it appears that despite the optimistic
expectations regarding future use of bioenergy,
there is lack of studies analyzing economic
potentials and impacts. In particular, there
appear to be lack of studies addressing
important link between agricultural and raw
markets, including for example alternative uses
of wood, and the bioenergy market. Also,
impacts on other sectors-such as forestry, forest
industries and other agriculture-of a growing
bioenergy sector do not seem to be clearly
understood, probably due to limited availability
and use of models integrating the different
sectors in appropriate ways. Motivated by this
fact and the rapidly changing economic and
demographic structures in developing countries,
it is of interest to have country specific
assessments of energy system development and
its associated environmental implications in
developing countries over a long-term. There
are no sector specific studies focusing on
interrelationship between biomass use and the
environment in Malawi. In this study, three
different scenarios are created for electricity
generation, transportation and the residential
sector up to the year 2050. The hypotheses of
such scenarios are based on the behavior of
macroeconomic variables as well as the
substitution of fossil fuels for biofuels. Particular
assumptions are applied for each scenario and
energy consuming sector in order to simulate
annual growth of biofuel use. In the case of
residential sector, this assumption is related to
the use of more efficient wood-burning and
biogas stoves. Furthermore, a profile of
bioenergy consumption has been obtained for
all sectors considered in each scenario. Finally,
the corresponding amount of avoided CO2
emissions is calculated using the IPCC emissions
factors.
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2. Modeling methodology
2.1. Model structure and sectors
This study was done with the 2012 version of
the LEAP model [10]. This model, developed by
the Stockholm Environment Institute at Boston
(SEI-B), is a bottom-up-type accounting
framework, which serves as a database and
forecasting tool. It allows the evaluation of the
corresponding environmental emissions of
different energy policies and technologies in
energy consumption and supply. A LEAP model
consists of three main components: Energy
demand, Energy Transformation, and Resources.
It is flexible enough to allow for the
configuration of the analysis of energy demand
on its own. However, it is typically used with the
optional analysis of energy transformation
(conversion of primary energy into secondary
energy forms), and Resources (system primary
energy resources) for energy balance
comparison and energy system simulation.
Several methods of energy demand analysis can
be applied to calculate energy use per demand
sub-sector. In the case of the model developed
for this research, main economic activities were
used as a means of disaggregating the Energy
Demand sector into the subsectors: Industry,
Transport, Household and Service. The main
emphasis of this model was on three largest
demand sectors; Industrial, Transport and
Residential, with simpler representation of the
Agriculture and Commercial sectors.
2.2. Key Assumptions
To use LEAP model, the data needs to be
organized in current accounts such as types of
energy intensity, activity level of energy uses,
population, growth rate, GDP, etc. In 2008,
Malawi’s population was 13.1 million [2] with
the national gross domestic product (GDP) of 5.7
billion dollars [11]. Based on an estimate,
Malawi’s population will increase with an
average growth rate of 2.8% per year, with the
annual GDP growth rate of 5.4% up to 2031[12].
In this study, the population and the GDP
growth rate are assumed to be stable and
continuing to grow at that same rate until the
end of 2050. According to the National
Statistical Office (NSO), the average household
size in the whole country is 4.7 persons [2]. The
household size in Malawi is also assumed to be
the same through the base year until the end
year of this study. Urbanization is the main
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factor to limit the urban and rural population.
Based on the world development indicators,
urban area in Malawi will increase to around
50% in the year 2050, while in the base year, the
urban area is 20% [13].
2.3 . Scenario construction
Three scenarios are constructed to predict
future energy requirements these include
Business-as-usual scenario, which is a reference
scenario and two alternative scenarios which
include Moderate diffusion and High growth
scenario.
2.3.1. Reference or Business-as-usual Scenario
In this scenario, fuels derived from biomass,
petroleum and hydropower are assumed as the
most-used options. Thus, in the power sector, all
new capacity additions are based on
hydroelectricity. In the residential sector,
biomass is the most used fuel in both urban and
rural areas. With regard to the transportation
sector, petrol, paraffin and diesel are the most
used fuels.
Due to the lack of recent data, 2012 was
selected as the reference year. Malawi’s 2012
energy balance is reproduced in LEAP’s Demand
and Transformation programs. In so doing,
future energy demand of the following end-use
sectors can be calculated: household, industrial,
transport and sector self consumption. After
this, and based on [11, 12, 13], the following
assumptions are used: (i) constant economic
growth-gross domestic product (GDP) of 5.4%,
(ii) constant population growth of 2.8% and 37
million inhabitants by year 2050 [14]. (iii)
Constant end-use demand structure. (iv)Energy
and electricity demand grows at 5.4% per yearsame as GDP. (v) The installed power capacity
increases by 281% (850 MW installed between
2011 and 2021) up to the year 2021[15]. After
2021, the installed power grows at 3% per year.
Three percent of the new electricity
requirements is devoted to satisfy the peak
power demand by geothermal and biogas.
Malawi’s GDP of 5.4% is calculated considering
its historical behavior: GDP grew at an average
annual growth rate (AAGR) of 2.1% between
1998 and 2005, but it fell to 1.2% in 2002. After
2006, it grew at an average annual growth rate
of 7.5% and then reached 9.7% in the year 2009
[16]. Thus, the 5.4% value chosen for this study
is exactly the historical average annual growth
rate of Malawi’s GDP between 1964 and 2009.
Centre for Agric. Res. & Dev, Malawi
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Likewise, Malawi’s electricity demand of 5.3% is
calculated according to its historical behavior:
electricity demand grew at an AAGR of 6.8%
between 1966 and 2008, but it fell to 4% in the
1990s. From 1980 to 2008, the growth rate of
electricity demand had always been greater
than the GDP AAGR. However, and due to
improvements in energy efficiency of end-use
technologies, this difference has been
decreasing. Hence, it is assumed that this
tendency remains and reaches zero by 2015 and
0.8% below the GDP AAGR by the year 2050.
The electricity demand AAGR is 6% between
1996 and 2050, identical to the assumed GDP
AAGR. According to this historical path, installed
power capacity grew at an AAGR of 0.5% below
the electricity demand AAGR from 1965 to 2008.
Therefore, it is assumed that this capacity grows
at an AAGR of 2% after year 2015. Table 1 shows
the input data values for all macroeconomic
variables in 2008 and their corresponding annual
growth rates thereafter.
2.3.2. Alternative bioenergy scenarios
As previously mentioned, Malawi’s technical
bioenergy ranges from 100 PJ to 500PJ/year [8].
This potential is equivalent to 27% and 75% of
the Malawian primary energy supplied in 2008
(134PJ), respectively. Table 2 shows this
potential classified by different type of
bioenergy sources. Wood fuel contribute with
up to 67% of this bioenergy potential, farming
fuels with 23% and organic municipal solid
wastes (MSW) with just 15%. As of 2002,
bioenergy use in Malawi amounted to 105 PJ
and accounted for 95% and 21% of the
estimated potential, respectively.
In the two alternative scenarios, the substitution
of fossil fuels for biomass fuels is analysed in all
selected economic sectors. Thus, moderate and
high bioenergy penetration scenarios are
simulated. Table 3 shows the biofuels and
energy technologies that can replace fossilbased options in electricity generation-including
cogeneration and electricity for self-supply
purposes-traditional
cookstoves
in
the
household sector, and diesel and petrol in the
transport sector.
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Table 1: Values of Malawian macroeconomic
variables in 2008
Variable

Units

Population1

106
inhabitants
Billion
of
current USD
MW

GDP2
Installed
power
capacity3

Value
(2008)
13.077

AAGR
2.8%

5.7
285

Table 2: Bioenergy resource potential in Malawi
evaluated in 2010 [1]
Bioenergy sources

Energy potential
(PJ/year)

Wood fuels

4270.3

From natural forests

-

From forest plantations

-

Residues from sawmills
and forest extraction

-
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Table 3: Emerging and commercially
available biofuel-energy technology options
that allow fossil fuels to be substituted with
biofuels.
Biofuel

Commercially
available
Biogas from
sanitary
landfills
Forest
and
crop residues
Any petrol and
ethanol
blending
Biodiesel
Fuelwood

Cattle residues

Energy
technology

Substitute
fuel/technol
ogy

Gas turbines

Residual fuel
oil in steam
turbines
Residual fuel
oil in steam
turbines
Petrol ICE
and Ethanol
ICE

Incinerators

Flexible
internal
Combustion
engines (ICE)
Diesel ICE
Efficient
wood burning
stoves
Biodigesters
and biogas
stoves

Diesel
Traditional
fuelwood
stoves
Traditional
fuelwood
stoves

Farming fuels
From crop residues

-

From
residues

2.2

agro-indstrial

From cattle residues

-

From energy crops

-

Municipal waste residues

-

Total

4272.5

Centre for Agric. Res. & Dev, Malawi

Emerging
Forest
plantations,
forest residues
and bagasse

Biomass
integrated
gasification
combined
cycle (BIGCC)

Natural gas
combined
cycle (NGCC)

The emerging phase is characterized by high
average annual penetration rates that range
from 30 to 50% owing to the process of
innovation. When innovation is introduced, its
adoption begins from almost zero. The
penetration rate grows exponentially with the
awareness of the new technology and the
number of early adopters. In this paper the
emerging phase is generally divided in two
stages, both with high values, but in the second
stage the diffusion rate decreases due to the
high growth. The emerging phase ends when
selected biofuel energy technology options
cover from 6.5% to 9.55 of the fuels substituted
in the base scenario.
High and moderate bioenergy scenarios assume
that biofuels are introduced in electricity
generation, transportation and household
sectors at different penetration rates, which
reflects its diffusion during the emerging and
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maturity phases. Table 4 shows, for most cases,
the emerging phase –divided in two stages and
their corresponding penetration rates-with the
purpose to reflect its slowing pace after a quick
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start. These penetration rates are assumed to be
feasible from a technical, economical and
institutional
point
of
view.

Table 4: Assumed AAGR in the emerging and maturity phases of the considered biofuel-energy
technology options up the year 2050
Emerging
phase
1st stage
Electricity generation
Residues-incinerators
High scenario (%)
Moderate scenario (%)
Biogas from landfills and
residues
High scenario (%)
Moderate scenario (%)
Energy plantations
High scenario (%)
Moderate scenario (%)
Baggasse-BIGCC
High scenario (%)
Moderate scenario (%)

2010-2020

cattle

38.0
30.0
2010-2020

2012-2018

High scenario (%)
Moderate scenario (%)
Biodiesel ICE

45
40
2012-2018

Household sector
Fuelwood-efficient cookstoves
High scenario (%)
Moderate scenario (%)

Centre for Agric. Res. & Dev, Malawi

2nd stage
20212035
31
22

24
18
2015-2050
38
31.4
2015-2025
10
8

Transport sector
Ethanol-ICE

High scenario (%)
Moderate scenario (%)

Maturity
phase

30
20

2013-2020
50
45

2036-2050
20
17
2036-2050
18
16

2026-2050
8
5

20192030
30
30
20192030
28
18

2031-2050

20212035
35
32

2036-2050

20.5
13
2031-2050
22
15

21.7
19.6
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3. Results
This section presents the results obtained from
the simulation using the LEAP program as well as
an assessment of the physical and
environmental effects of the previously
discussed alternative scenarios.
3.1

Electricity generation

In the high-penetration scenario, all four
biomass-based energy-technology options for
electricity generation, this capacity would reach
an installed power capacity of 387 MW by 2015
and 1931 MW by 2050. In terms of electricity
generation, this capacity would produce 12 PJ in
2015 and 61 PJ in 2050. Bioenergy input
requirements would account for 7.1% and 18.2%
of the total energy consumed in the electricity
sector by 2015 and 2030, respectively. With
regard to the avoided CO2 emissions, they
would represent 0.7% and 15.5% of the base
scenario’s emissions in 2015 and 2050. These
figures would amount to 0.6 and 21.6 million
tons by 2015 and 2050, respectively (see Table
5).
In the moderate scenario, all four biomassbased energy technology options for electricity
generation would reach an installed capacity of
19 MW by year 2015 and 38 MW by year 2050.
This power capacity may represent an annual
electricity generation of 4 PJ in 2015 and 130 PJ
in 2050. Bioenergy input requirements would
account for 0.5% and 5.2% of the total energy
consumed in this sector by 2015 and 2050,
respectively. CO2 emissions would be reduced
by 2.3% and 10.3% with respect to the base
scenario in years 2015 and 2050, respectively.
This reduction would be equivalent to 0.3
million tons of avoided CO2 by 2015 and 8.2
million tons by 2050.
3.2

Transport sector

3.2.1

Ethanol

In the high-penetration scenario, ethanol
consumption would grow from 0.689 PJ in 2015
to 0.977 PJ in 2050. Ethanol’s contribution
would be 0.68% and 7% of the total energy used
in the transport sector by 2015 and 2050,
respectively. The participation share of ethanol
in the petrol vehicle sector would be 1.27% in
2015 and 16% in 2050. The corresponding nonbiogenic CO2 avoided emissions would add up
to 1.23 million tons in the year 2015 and 32.07
million tons of CO2 in 2050. This reduction in
Centre for Agric. Res. & Dev, Malawi
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CO2 emissions would account for 1.27% and
16%, respectively, when compared with petrol
emissions (see Table 7).
In the moderate scenario, bioethanol
consumption would reach 0.4 PJ in the year
2015 and 0.69 PJ in 2050 and would be
equivalent to only 0.48% and 6.71% of total
energy use in the transportation sector,
respectively. The participation share of ethanol
in the petrol vehicle sector would be 0.8% in
2015 and 5% in 2050. With regard to the
corresponding avoided non-biogenic CO2
emissions, this scenario would add up to 0.77
million tons in the year 2015 and 12.34 million
tons of CO2 in 2050. These avoided emissions
would represent a reduction of 0.6% and 6% in
CO2 emission levels (see Table 7)
3.2.2

Biodiesel

In the high penetration scenario, biodiesel
consumption would grow from 3PJ in 2015 and
14 PJ by 2050. Biodiesel’s participation in the
transport sector would be 0.2% and 2.4% of the
total energy consumed by diesel-fueled vehicles
in 2015 and 2050, respectively. The participation
share of biodiesel in the diesel vehicle sector
would be 1.3% in 2015 and 23% in 2050.
Additionally, the corresponding avoided CO2
emissions would sum up to 0.72 million tons
2015 and 21.6 million tons in 2050. This
reduction in CO2 emissions would account for
1.3% and 15%, respectively, when compared
with diesel emissions (see Table80.
In
the
moderate
scenario,
biodiesel
consumption would reach 4.2 PJ in 2015 and 67
PJ in 2050 and would be equivalent to 0.3% and
2.7% of total energy used in the transportation
sector, respectively. The contribution of
biodiesel to the diesel vehicle sector would
represent 0.9% and 7.8% of the participation
share in 2015 and 2050. Total avoided CO2
emissions would amount to 0.51 million tons in
the year 2015 and 7 million tons in the year
2050, corresponding to a reduction in Co2
emissions of 0.92% and 10%, respectively, when
compared with diesel emissions (see Table 8).
3.2.3

Ethanol and biodiesel

In the high penetration scenario, ethanol and
biodiesel consumption would reach 20 PJ in
2015, increasing up to 110 PJ in 2050. The
contribution of these biofuels to the total
amount of energy used by the transport sector
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would be 1.02% in 2015 and 20.19% in 2050.
Furthermore, biofuels would participate with
1.2% and 17% of the share in diesel and petrol
vehicle sectors by 2015 and 2050. Avoided
emissions of non-biogenic CO2 would amount to
1.95 million tons of CO2 in 2015 and 49.43
million tons in 2050. This would represent a
reduction of 1.28% and 19.67% by 2050 (see
Table 9).
In the moderate scenario, ethanol and biodiesel
consumption would reach 21 PJ by 2015 and 514
PJ by 2050. The contribution of ethanol and
biodiesel with respect to the total amount of
energy used by the transportation sector would
be 0.72% in 2015 and 9.4% in 2050. Additionally,
the participation share of biofuels in diesel and
petrol vehicle sectors would be 0.83% in 2015
and 10.11% in 2050. Finally, avoided nonbiogenic CO2 emissions would be 1.28 million
tons in 2015 and 27 million tons in 2050. These
avoided emissions would account for a
reduction in CO2 levels of 0.83% and 10.24% in
years 2015 and 2050 (see Table 9).
3.3

Household sector

The proposed introduction of efficient woodburning and biogas cookstoves developes into a
large net reduction of fuelwood demand,
therefore avoiding large emissions from
deforestation and forest degradation.
Generally, estimates of the carbon mitigation
potential depend on the fuelwood savings
associated to the improved cookstoves,
fuelwood type, geographical and climate
conditions among other variables. Nevertheless,
a conservative average carbon mitigation for
fuelwood cookstoves was calculated for Malawi
which is 0.5 tC/cookstove-year [17]. Assuming
this average value as representative for all
Malawian conditions, the total saved CO2 in a
high scenario would be approximately 0.12
million tons of CO2eq by 2015 and 6.2 million
tons of CO2 eq by 2050 (see Table 10).
Additionally, the annual fuelwood consumption
would be reduced 0.35% in comparison to the
base scenario, resulting in 0.08 million tons of
unconsumed fuelwood in year 2015. Afterwards,
fuelwood consumption would reach a maximum
in 2027 (see Fig..) and then decrease
progressively. Towards 2050 the reduction in
fuelwood consumption would amount to 4.05
million tons and would be equivalent to savings
of 15.35%. The number of efficient cook stoves
introduced in 2015 would be 64,000 and
Centre for Agric. Res. & Dev, Malawi
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3,400,000 in 2050. Their consumption would
change from 14 PJ in 2015 to 98 PJ in 2050,
representing 12% and 35% of the total fuelwood
used in the household sector, respectively. The
rest of this fuel wood would be used in
traditional cookstoves.
In the moderate scenario, the total carbon
emissions saved would be 0.08 million tons of
CO2eq in 2015 and 3.2 million tons of CO2eq by
2050 (see Table 10). The annual fuelwood
consumption would be 0.25% less than the
consumption in the base scenario by the year
2015 and would total 0.05 million tons of
fuelwood savings. Later, fuelwood consumption
would reach a maximum in 2043 (see Fig) and
then would decrease progressively. In 2050, the
consumption reduction withrespect to the base
scenario would be 2.11 million tons of fuelwood
and would be equivalent to 8.9% savings. The
number of efficient cookstoves introduced in
2015 would be 20,000 and 456,000 in 2050.
Their consumption would change from 24.52PJ
in 2015 to 47 PJ in 2050, accounting for 6% and
11% of total fuelwood used in household sector,
respectively. The rest of this fuelwood would be
used in traditional cookstoves.
3.4

General results

In the high penetration scenario, the use of
biofuel energy technology options in electricity
generation, transportation and household
sectors would reach 55.9PJ by 2015 and 207PJ
by 2050 (see Fig) and would be equivalent to
0.2% and 9% of the total consumed energy by
these sectors, respectively. Furthermore,
avoided CO2 emissions from power generation,
transportation and household sectors would
amount to 1.2 million tons of non-biogenic CO2
by 2015 and 67 million tons of CO2 by 2050(see
fig). These avoided emissions would account for
0.54% and 13% of the total CO2 emitted by
electricity generation and transport sectors in
the base scenario.
In the moderate scenario, the total estimated
penetration
of
bioenergy
generation,
transportation and rural household sectors
would reach 23P by 2015 and 867 PJ by 2050
and would be equivalent to 0.3% and 5% of the
total consumed energy by these sectors,
respectively. Additionally, the avoided CO2
emissions
from
electricity
generation,
transportation sector and the avoided emissions
from deforestation and forest degradation in the
rural household sector would total 1.7 million
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tons of CO2 by 2015 and 23 million tons of Co2
by 2050. These avoided emissions would
account for 0.34% and 5% of the total emissions
of electricity generation and transportation
sectors in the base scenario, respectively.
4. Conclusion
The present prospective study shows that the
use of bioenergy in a high penetration scenario
may be increased substantially in order to reach
up to 12% of Malawi’s total energy supply in
electricity generation, transportation and rural
residential sectors by 2050. Transport sector is
expected to be the major consumer with up to
6% of the total energy consumed in all included
sectors, followed by power generation (3.6%)
and residential (0.45%) sectors. The use of
fuelwood in traditional cookstoves may be
equivalent to 15% of the total bioenergy
participation
in
electricity
generation,
transportation and rural household sectors.
When our calculations are analysed by sector,
they indicate that the participation of bioenergy
in electricity generation may represent 13% of
all electricity produced in 2050. Similarly, the
participation of bioenergy (ethanol and
biodiesel) in the transportation sector may
represent 5% of the liquid fuels in this sector.
With regard to the household sector, the
saturation of the efficient cookstoves is only
30%, which indicates that there is still a big
substitution potential in this area.
Furthermore, the more intensive use of
bioenergy, under the scenarios depicted in this
paper, would help reduce up to 9% of the
annual CO2 emissions in electricity generation
and transport sector by 2050. The major
reduction potential is found in transportation
(8%), followed by the electricity sector (3%).
The deployment of only 45% of the low
estimated bioenergy potential (PJ/year) may
reduce as much as 34 million tons of Malawi’s
CO2 emissions in electricity generation and
transportation sector by 2050 and would be
equivalent to 4% and 8% of the 1990 and 2002
national CO2 emissions, respectively. Carbon
emissions saved through the utilization of
efficient cookstoves in the rural household
sector would amount to 3.2 million tons of
CO2eq in 2050. This potential would be
equivalent to 5% of total avoided emissions in
electricity generation and transportation sector
by 2050. What is more, it is equivalent to 8% of
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2002 captured CO2 in national managed forests
and enough to offset their net CO2 emissions.
These results point out that it is essential for the
current energy system to evolve towards an
ever- greater use of bioenergy as a substitute for
fossil fuels in order to achieve environmental
sustainability. Therefore, if Malawian bioenergy
resources are not developed in a timely manner,
Malawi would be losing the opportunity to
diversify the country’s energy system. At the
same time, jobs would not be created, and the
under development in rural areas and the social
problems associated with poverty would remain
for a long time. The use of bioenergy would
allow Malawi to foster sustainable development
strategies, particularly in the rural sector.
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Annex 1.4: Impact of Biofuels on Food Crops and Livestock Production in Malawi
BY*1Nalivata, P.C., and 1Mapemba L.D.
1Bunda College, P.O. Box 219, Lilongwe, Malawi
*Contact author
ABSTRACT
This paper discusses findings of a study that was undertaken to understand the impact of Jatropha
production on land for food production, and land for livestock production when biofuels production
take root in Malawi. The agricultural sector is dominated by the smallholder subsector which
contributes 75 percent of food crop production in the country, hence the interest of the substitution
effect of Jatropha production by smallholder farmers. Literature review, semi-structured interviews,
questionnaire and focus group discussions were conducted with either farmers and/or all stakeholders
in the production and promotion of Jatropha. Results indicate that J. curcas is currently being grown
along the Lake Shore and lower shire districts including Nsanje, Chikhwawa, Mangochi, Salima,
Nkhotakota, Nkhata-Bay and Karonga. Jatropha is not a simple crop to grow commercially.
Invasiveness, food crop substitution and effect of J. curcas production on forage and livestock
production are highlighted as some of the factors affecting the adoption of Jatropha as a bio-diesel
plant. This research did not establish any evidence to that effect. The study noted that Jatropha does
not affect or kill other crops. The crop is known to be intercropped with other crops without negatively
affecting the yields of the counterpart crops (e.g. Intercrops of Jatropha and cabbages have been
reported in Swaziland). The study established that smallholder farmers are rational and would not use
land that is used for growing food crops for the cultivation of Jatropha. Smallholder farmers that have
less than half of an acre of land are believed to be subsistence farmers that are not involved in cash
crop cultivation due to the size of their land and that most of them are too poor to purchase inputs
required by cash crops. These are farmers that mostly grow food, sometimes with the assistance from
government on fertilizer and seed inputs. Hence the fear of Jatropha leading to food insecurity due to
substitution effect is baseless. Similarly, no evidence was found that Jatropha production would
negatively affect livestock production.
Key words: Jatropha carcus, biofuels, biodiesel, land substitution

Introduction
It is a known fact that fossil fuels will run out
one day and that they are associated with
acceleration of the phenomenon of climate
change. Now efforts aim at the development of
sustainable renewable energy sources. It is
universally accepted that bio-based energy will
be very important in the world’s sustainable
supply of clean energy. The recent UNDP report
predicts that the global production of biofuels
doubled over the past five years and is to double
again in the next four years (UNDP, 2007). In a
related report, FAO (2007) estimates that the
demand for biofuels will grow by 170 percent in
the next three years and this will contribute 25
percent of the world energy needs in the next
15 to 20 years. This will be accompanied by
planting of large scale energy crops requiring
new area allocation.
Biofuels are seen as one of the biggest economic
opportunities for Africa especially for job
creation, income generation and for domestic
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energy supplying rural areas. For many African
countries such as Malawi, biofuels serve as
excellent alternatives to firewood which
together with charcoal provides 93% of energy
needs for domestic use, but also is the principal
contributor to massive deforestation (EB, 2006),
which has resulted in increased soil erosion,
siltation of rivers, and loss of biodiversity and
acute shortage of fuel wood energy. Jatropha
curcas L. is an example of the energy crop that
has received much attention by investors and
policy makers since the surge of interest in
renewable-energy alternatives to liquid fossil
fuels hit in 2004/5 (Brittaine & Lutaladio, 2010).
J. curcas seeds contain 35 to 40% oil, while the
kernels have 55 to 60%. Apart from the
production of biodiesel, J. curcas is also used for
erosion control and improved water infiltration
(Henning, 2004); Livestock barrier and land
demarcation (Henning, 2004); Fuel wood; Green
manure (Brittaine and Lutaladio, 2010); Plant
extracts for traditional uses (Heller, 1996); soap
making; illumination; and pest control (Brittaine
and Lutaladio, 2010).
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Malawi started producing ethanol from sugar
cane as early as 1970s following the fuel crisis
and launched the first
100%
ethanol
run
vehicle on 5th October
2007 (see fig. 1) to test
the use of ethanol in
motor vehicles as an
alternative fuel (Mbeza,
personal
communication, 18th
June 2009). The use of
ethanol as fuel will
increase the demand of
sugarcane
which
consequently will create
employment
opportunities in the
sugarcane
farming
industry and ethanol
production.
Nonetheless production
of sugarcane is limited
to a few places in
Malawi,
and
this
together
with
the
environmental concerns
favour the inclusion of
other biofuel crops.
Feasibility studies have
analyzed
the
competitive advantage
of different feedstock
e.g. cassava, maize and
sugarcane (Kambewa, 2007), in which case
cassava showed more potential compared to
maize and sugarcane. Nonetheless, it was
envisaged that its competitiveness would be
compromised by a) geographical dispersion that
may lead to high transaction costs especially in
transportation, bulking up of supply, quality
control among small-scale farmers and supply
coordination costs; and b) competition with
food security needs – in years of low maize
production, where cassava may be withdrawn
from being used in ethanol production to meet
food security needs. This may render the
ethanol plant vulnerable to supply gaps.

Centre for Agric. Res. & Dev, Malawi

2nd October 2012

Figure 1: Malawi launch the first ethanol driven
car on 5th October, 2007. Source: The Sunday
times, 7th October, 2007

In another feasibility study commissioned by
SADC Secretariat, a number of crops were found
relevant for biofuel production in Malawi
(Takavarasha et al., 2005). These included
sugarcane, soybeans, sunflower, Jatropha curcas
and Cassava. Jatropha curcas was ranked low
since it is currently grown as hedges in most of
the countries in the region and that more
research is required to fully understand its
economic value (Takavarasha et al., 2005).
Biofuels are currently being streamlined into
national development agendas and Jatropha
curcas is being touted as a major biodiesel plant
in Malawi. The potential for Malawi to switch to
bio-energy sources offer opportunities for rural
communities to tap into international carbon
markets, improve livelihoods and reclaim
degraded land. Nonetheless, there exist two
arguments for and against biofuels production in
relationship to food security. The argument
which is against biofuels is that the increased
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production of energy crops for biofuel will lead
to a substitution of agricultural resources (land,
water, labor, fertilizer) away from food crops,
thereby contributing to food insecurity. The
other argument supporting energy crops
production is that biofuels will stimulate
production and economic activity and attract
more resources into agriculture with positive
effects on food security. This research was
aimed at understanding the impact of Jatropha
production on land for food production and land
for livestock grazing and production.
Methodology
The findings in this research were gathered
through iterative methods. Literature review of
biofuels documents was done. This came from
Training Support Program (TSP), Malawi Energy
Regulatory Authority (MERA), Ministry of Energy
and Mining, WFP, and Agricultural Research
Development program (ARDEP). Other literature
came from FANRPAN, internet web pages and
other related databases. Semi-structured
interviews
were
conducted
with
key
stakeholders in the biofuel industry. These
included officials of Department of Forestry,
Department of Energy, Ministry of Agriculture
and Food Security, Malawi Energy Regulatory
Authority (MERA), Demeter farms limited,
Toleza farm, Shemen Industries, Small Scale
biofuels project, Khumbo Oil Refinery and
Consultancy (KORC), Bunda College and others.
To substantiate the literature review, a sample
of farmers currently growing Jatropha was
visited. The first task was to gauge the extent of
small scale farmers currently growing Jatropha.
From this population, a good representation of
each farm size and economic class was chosen.
A questionnaire was used to collect information
on land use pattern, land area under Jatropha
production, cost of production, market prices
per unit of Jatropha and other quantitative
information. Where a number of different
farmers are contracted to produce Jatropha,
focus group discussions were conducted to
obtain further insight into communities’ views of
the industry. Through this the potential effects
of biofuels production on food and livestock
production was assessed.
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Results and Discussion
Jatropha curcas L. requirements
Jatropha curcas L. also known as physic nut is a
drought resistant perennial large shrub or small
tree belonging to the genus Euphorbiacea,
producing oil containing seeds According to
Jongschaap et al., 2007, J. curcas is native in
tropical America, and it is now found in many
tropical and sub-tropical regions throughout
Africa and Asia. It is known to survive under
drought conditions and can grow in areas where
annual rainfall is as low as 500 mm (Takavarasha
et al., 2005). It has a life-span of more than 50
years when established from seeds (A. Nosenga,
personal communication, 24th December 2010)
and only 10 – 15 years when establishment from
cuttings (Henning, 2004; Nyamai & Omuodo,
2007).
Just like any other crop, J. curcas requires very
good management to realize good economic
yields. All necessary land husbandry practices
must be followed. This includes land preparation
(soil tillage), appropriate nursery procedures,
correct seeding, hardening, pinching and
transplanting at the right stage (A. Nosenga,
personal communication, 24th December 2010).
Production of J. curcas just like any other plant is
limited by soil fertility especially N, P, and K, and
in any case, growing a productive crop requires
correct fertilization. Excessive fertilization and
irrigation can induce high total biomass
production at the expense of seed yield.
Unfortunately, there is insufficient data on
response to fertilizer under different growing
conditions for it to be possible to make specific
recommendations for optimal crop nutrition. J.
curcas is attacked by a number of pests. The
pests observed during our visit to Demeter farm
included flea beetle, grasshoppers and termites.
It is heavily attacked by elegant grasshoppers
that eat the leaves as well as the stems (fig. 2).
The eggs of these elegant grasshoppers are laid
in the soil and can be killed through disc
plowing. Pests are also killed by Cypermethrene
(Broad spectrum), Lambda and Karate. One of
the most important diseases that attack
Jatropha include powdery mildew which is
controlled with Folicure and Diathane M45.
Folicure is a relatively much expensive chemical
for small scale farmers.
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Figure 2 (a) J. curcas plant attacked by Elegant
grasshopper; (b) Affected stem by elegant
grasshopper (Picture by Patson C. Nalivata,
2010)
Yield and yield potential
Information on crop yields of J. curcas in relation
to biophysical and prevailing climatic conditions
is scanty thus presenting an obstacle to reliable
crop-yield prediction for potential production
areas in Malawi. A wide range of yield potential
is most of the times quoted in literature. It
ranges from 330 to 9000 kg per hectare without
giving reasons for that big divergence but others
report yield ranges of 2500 to 4500 kg per
hectare (Takavarasha et. al., 2005). Reasonable
yields are thought to be between 500 to 5000 kg
per hectare with good growth conditions
(Francis et al., 2005; Daey et al., 2007).
Observations from Demeter farm indicates that
flowering may start in March and first seeds
appear in June. The farm registered their first
seeds after 7 months of planting (A. Nosenga,
personal communication, 24th December 2010).
During the first year average yield was 86 kg per
hectare. Maximum average yield that was
experienced with fertilizer application of 84 g N,
48 g P and 96 g K per plant was 183 kg per
hectare (under on-going experimental trials).
Similarly, Toleza Farm in Balaka district of
Southern Malawi reported their average yield as
400 kg per hectare. In the first year seed
harvests are little, harvested quantities increase
each year and reach a maximum when the tree
is 30 years old with good pruning regime.
Myth of Invasiveness
During key informant interview with one expert
who has worked with Jatropha for over 4 years
(A. Nosenga, personal communication, 24th
December 2010), he confirmed that Jatropha is
not invasive. He reported that Swaziland and
Zimbabwe has been growing Jatropha for many
Centre for Agric. Res. & Dev, Malawi
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years and never had problems of invasion.
Jatropha does not affect or kill other crops. In
Swaziland Jatropha was intercropped with
cabbages. Routine soil test conducted by the
farm indicated no harmful effects to the soil by
the plant.
Myth of substitution with food crops
The fear of smallholder farmers substituting
food crops for Jatropha has been written in
some literature and mentioned by a number of
stakeholders
during
the
consultations.
Interviews with the Jatropha expert at Demeter
established the fact that it is difficult for
smallholder farmers to substitute food crops for
Jatropha. The crop requires high management
skills if taken as a commercial crop. It takes 30
years to get optimal yield hence smallholder
farmers cannot wait that long. He reported that
Jatropha can as well be used in intercropping or
strip crop with food crops. Secondly, this is a
myth because if smallholder farmers were that
irrational producers who could allocate all their
land to a new crop due to its monetary value,
they should have done it with burley tobacco.
Even in times when the prices of burley tobacco
were very good at the auction floors, food crop
production was never reported adversely
affected. Even with subsidy program that at one
time was on fertilizer that is applied to tobacco,
smallholder farmers never made such
substitution. Farmers are not irrational
economic players who do not know how to
make their choices. The above scenario is
further supported by the fact that government
of Malawi (GoM) is not promoting production of
Jatropha on smallholder farmers except as a
boundary plant. Since much of the staple food
(maize) is produced by small holder farmers on
customary land, the fear of food insecurity is a
myth under these circumstances.
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A SADC study on feasibility of biofuels reported
that biofuels will not displace land and
agricultural resources for food security, but will
stimulate investment in agriculture by opening
new markets for farmers who produce the
feedstocks for biofuels and ensure access to
food and better living conditions. The study
further reported that biofuels will contribute
positively to food security through: increased
utilization of arable land that is currently under
utilized due to lack of markets and increasing
the production of energy crops thereby
enhancing productivity and credit-worthiness of
producers and the value of that land, water and
irrigation facilities installed. Irrigation facilities
will also be available for food crops and for
drought mitigation, additional land will be
opened and new roads constructed in the
biofuels production areas, with spill over
benefits on food crops. At the macroeconomic
level, the foreign exchange savings arising from
biofuels will release more resources for the
importation of fertilizer, tractors and other
imported raw materials. In the event that
supplementary food is to be imported there will
be less strain on the economy.
Furthermore, seed and fertilizer companies will
be motivated to increase the availability of their
products in the energy crop producing areas
thus assisting food production. The additional
markets, employment and income generated by
biofuels will improve the purchasing power of
many households and improve their livelihoods.
Effect of biofuel production on livestock
production
An evaluation of the implications of biofuels
production (i.e. Jatropha) on livestock
production in the country indicated no chance
that Jatropha production will negatively affect
livestock production. Currently the prices of
livestock do not influence the pricing of different
crops in the country whereas the pricing of
crops do influence the pricing of livestock. This
implies that the livestock industry has a great
potential to expand and has not reached the
thresh-hold yet (T. Gondwe, personal
communication, 19th January 2011). Studies
show that tobacco production does not affect
livestock production in any way. There is nothing
which goes into production of livestock from
tobacco. Tobacco production does not affect
pasture levels. Similarly, biofuels production let
alone Jatropha will not negatively affect
livestock production in the country at least in
Centre for Agric. Res. & Dev, Malawi
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the near foreseeable future for the following
reasons:
1.

2.

3.

There would be land substitution between
commercial crops e.g. tobacco, cotton etc
and Jatropha not with food crops
Another scenario would be that biofuel
crops like Jatropha will play a
complementary role with tobacco and other
commercial crops
Jatropha cake (product after oil is expelled
from the seed) would form part of livestock
feed e.g. an MSc study established that
Jatropha cake is a valuable feed for pig
production (Shibvandi, 2000). The oil
extraction process was enough to expel the
toxicity which is highly talked about in
Jatropha. On the other hand, the cake will
also enhance soil fertility properties good
for crop and forage production (Mbewe,
unpublished).

Jatropha is an upland crop which means it
cannot compete for grazing land in wetlands
(dambo land). Any effect of introduction of a
new crop on livestock production would only
come in if the crop is either a substitute or
complement of the crop used in formulation of
livestock feed. In this case a substitute would
induce negative effect since it would substitute
the crop used in making livestock feed.
Conversely, a complement to the crop used in
making livestock feed would induce positive
effect. The argument of the effect of Jatropha
on food security also applies here. Since the
crops that are used as inputs into formulation of
livestock feed are also human foods, the lack of
Jatropha to substitute crops used for human
foods means it will not substitute livestock
feeds. Hence there is no reason to fear that the
cultivation of Jatropha would lead to shortages
in livestock feeds or shortage of grazing land.
This entail there should be no negative effect on
livestock production with Jatropha promotion.
Implications of land tenure system on biodiesel
(Jatropha) production
If research succeeds in improving yields of
Jatropha through improved varieties, in
developing an appropriate nutrient (fertilizer
package) for improved productivity of Jatropha,
and in developing appropriate crop husbandry
(management) practices, Jatropha may emerge
as a new cash crop not only in Malawi but also
other Sub-Saharan African countries. Just as
paprika, sunflower, and soya beans came in later
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after tobacco as new cash crops, there was not
any change in the land tenure systems. All these
three crops were grown by smallholder farmers
on customary land as well as big farms (private
land). The choice of growing the crop was based
on gross margins that determined the
substitution effect. Since the crop would come
as a new cash crop, it will compete for the same
piece of land as other cash crops.
Considering the high management level the crop
demands and the time it takes to start getting
good yields hence good returns to investment,
Jatropha may be grown by large farms that can
use another fraction of the farm to grow other
cash crops during the period Jatropha is giving
low returns. Otherwise if all or most of the land
is allocated to Jatropha, the farmer may
encounter negative incomes that could threaten
to close down the farming business. Similarly, if
smallholder farmers perceive this as a good cash
crop, they may substitute this for other cash
crop they would want to quit growing since
Jatropha is not an annual crop. Since Jatropha is
a perennial crop, the decision for smallholder
farmers to allocate land to it other than
boundary planting would be a very important
and difficult decision considering their land
holdings. It would be highly unwise and careless
on the part of a smallholder to invest in planting
Jatropha, three years down the line they start
uprooting it due to negative incomes. Jatropha is
labour intensive (picking the seeds as well as
land management). On the other hand, land
tenure changes may come if government
(through the department of forestry) feels the
crop could act as a tree and has more value than
exotic forests on a hectare basis. In this case the
government would lease some of its forest land
to private individuals or companies to use it for
production of Jatropha. The challenge with this
is that for a farmer to experience good yields
from Jatropha, it should not be grown on
marginal lands but on good deep soils where
fertilizer and all other good management
practices could be applied. Most forests are
established on marginal land (such as uplands)
to protect the land from erosion and other
environmental damage. Considering the current
land pressure in Malawi that has necessitated
the ‘Kuzigulira Malo program’, the idea of
government converting more customary land for
private farms may not be politically and socially
plausible.
Putting this into perspective, we report that in
2009 Malawi imported 198 million litres of
Centre for Agric. Res. & Dev, Malawi
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diesel
(Dunkalo,
MERA,
personal
communication, 2010). If we were to substitute
5% of this diesel for bio-diesel then we would
need to produce about 9.9 million litres of biodiesel. (We assume here that the energy content
of 1 litre of bio-diesel is equal to a litre of diesel,
which may be wrong. Crude oil is reported to
have more energy per unit than biofuels. But for
simplicity let us take this assumption). We again
report that Jatropha seeds have an oil content of
30%. Therefore, to produce 9.9 million litres of
bio-diesel we would require 33 million kg of
Jatropha seeds. At a minimum of 500 kg/ha,
which has not yet been experienced in Malawi
we would require 66,000 hectares of land. On
average a smallholder farmer has 0.5 hectares of
land. If the government were to convert some of
the customary land to private for the production
of Jatropha, this would mean depriving 132,000
farming households (or 660,000 people) of their
land or source of livelihood. However, 66,000
hectares of land could be found among the
underutilized farm land or abandoned estates.
Conclusions
Jatropha is fast developing into a cash crop for
the near future and could substitute Malawi
gold (tobacco) with the current threat of losing
burley tobacco as major cash earner among
smallholder farmers in Malawi due to the antismoking campaign. Due to its high management
requirements the involvement of smallholder
farmers would be similar to tea, coffee or
sugarcane out grower schemes under contract
farming.
To achieve economies of size often evident in
industrial processing, a substantial quantity of
Jatropha seed may be required. To attain
economies of size, large tracts of land could be
grown to J. curcas under high management
conditions. With the current management
requirements and yields of Jatropha, it is
envisaged that smallholder farmers may not ably
adopt the crop as a cash crop for which to
substitute their land. Even if the crop
management skills were affordable by the
smallholder farmers and the yields were
improved to the level that could attract some of
the risk preferring farmers to venture into the
growing of the crop, experience with
smallholder decision making processes has
shown that they are rational in their decision
making. Smallholder farmers would not let land
that is used for growing food crops for the
cultivation of Jatropha. Smallholder farmers that
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have less than half of an acre of land are
believed to be subsistence farmers that are not
involved in cash crop cultivation due to the size
of their land and that most of them are too poor
to purchase inputs required by cash crops. These
are farmers that mostly grow food, sometimes
with the assistance from government on
fertilizer and seed inputs. The next category of
smallholder farmers is those that have land large
enough to allocate some cash crops besides
their food crops. Experience from the time these
farmers were allowed to grow burley tobacco in
addition to the dark-fired and sun-dried tobacco
types, no significant food insecurity was
reported in the country. Even presently, with
subsidized fertilizer program that was once
extended to fertilizer used in the production of
burley tobacco and the good tobacco prices that
once were prevalent at the tobacco Auction
Floors, these did not make the farmers to be
irrational and stop growing food crops in search
of good money. Hence the fear of Jatropha
leading to food insecurity due to substitution
effect is does not hold.
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Annex 1.5: An Assessment of Production Limits of Homestead and Field Boundary ‘Live Fence’
Jatropha Bio-fuel in Malawi: A modelling Approach
Kenneth A. Wiyo1 and Penjani Banda2,
Abstract
First-generation biofuels are facing heavy criticism regarding socio-economic, environmental, food
security and agricultural commodity prices impacts. These concerns hinge on sustainable production,
deforestation, loss of biodiversity and competition for land and water resources. There are also
concerns about impacts on food security and rising agricultural commodity prices (for food and feed).
Current biofuels crops are not efficient energy producers and require vast arable lands reducing
potential land available for food production thus impacting on food security. Great care must
therefore be exercised in land use and farming systems to ensure that the production of energy crops
for biofuels do not lead to loss of biodiversity, degrade land, water and natural eco-systems or
undermine food security.
Large-scale biofuels production is suitable for countries with large surplus land. For countries with
limited land base and high population density such as Malawi successful production of biofuels will
depend on the use of agricultural wastes (e.g. ethanol from sugarcane molasses) and the growing of
biofuel crops on marginal lands or field and homestead boundaries as live fences. This study sought to
analyze using a numerical model the production limits of jatropha-based (Jatropha curcas L.) biofuel
production in Malawi grown as live fences on homesteads and smallholder field boundaries. The key
question addressed was how much Jatropha biodiesel can be produced nationally from smallholder
homestead and field boundaries as live fences and whether such production is significant to warrant
private sector investments.
Modeling results indicate that jatropha oil production from live fences from homesteads in Malawi
could produce between 12 to 40 million litres of bio-diesel annually under a low yield scenario (1.75
kgs per tree per year) and between 24 to 79 million litres annually under a high yield scenario (3.5 kgs
per tree per year). For smallholder field boundaries between 29 to 97 million litres could be produced
annually under the low yield scenario and between 59 to 194 million litres annually under a higher
yield scenario. These figures compare very favourably with bioethanol production from sugarcane
molasses for Malawi currently pegged at 32 million litres per year. Promoting jatropha in homesteads
and field boundaries as a live fence could generate significant jatropha oil for biodiesel in Malawi and
help save forex. Investors should be made aware of this potential but there is need for logistics to be
worked out on how to organize smallholder farmers to grow jatropha in homesteads and field
boundaries as an additional household income source. Large population districts should first be
targeted.

Introduction
First-generation biofuels are facing heavy
criticism
regarding
socio-economic,
environmental, food security and agricultural
commodity prices impacts (Batidzirai et al.,
2012). These concerns centre on sustainable
production, deforestation, loss of biodiversity
and competition for land and water resources.
Further, there are concerns about impacts on
food security and rising agricultural commodity
prices (for both food and feed). Current biofuels
crops are not efficient energy producers and
require vast arable lands reducing potential land
available for food production thus impacting on
food security. There are also worries about GHG
emissions associated with land use changes for
some biofuels (e.g. corn and sweet sorghum
ethanol) with the exception of sugarcane
Centre for Agric. Res. & Dev, Malawi

ethanol and jatropha grown on marginal lands
or field boundaries. Great care must therefore
be exercised in land use and farming systems to
ensure that the production of energy crops for
biofuels do not degrade land, water and natural
eco-systems or undermine food security.
Large-scale biofuels production is suitable for
countries with large surplus land such as
Mozambique, Zambia and Tanzania. For
countries with limited land base and high
population density such as Malawi (NSO, 2009),
successful production of biofuels will depend on
the use of agricultural wastes (such as ethanol
from sugarcane molasses) and the growing of
biofuel crops on marginal lands or on field and
homestead boundaries as live fences. An
analysis by Jumbe et al. (2009) has shown that
ethanol from sugarcane wastes and jatropha
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growing on marginal lands and homestead and
field boundaries hold most promise in case of
Malawi. The bio-ethanol and bio-diesel
produced in this case are mainly for import
substitution of fossil fuels to meet domestic
demand and not for export. Currently, Malawi is
jatropha is facing fuel shortages of diesel, petrol
and paraffin due to shortages of forex and thus
in country biofuel production could substitute
for the imported fuel. Potential for biofuel
exports to EU and US are limited by subsidies
and other trade barriers in those countries.
This study sought to analyze using a numerical
model the production limits of jatropha-based
biofuel in Malawi grown as live fences on
homesteads and smallholder field boundaries.
The key research question to be addressed was
how much Jatropha biodiesel can be produced
nationally from homesteads and smallholder
field and homestead boundaries as live fences
and whether such production is significant to
warrant private sector investments.
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Methodology
The number of Jatropha trees from rural
homesteads nationally were estimated using
rural population district figures based on the
2008 population census (NSO, 2009) projected
to 2012 figures using district growth rates from
the 2008 census. The population figures were
converted to homestead numbers using average
district household sizes from the same census. It
was assumed a rural homestead was about 0.06
ha (30m x 20m) and a recommended Jatropha
spacing along the perimeter of the homestead
of 1m. Knowing the number of homesteads and
the number of jatropha trees per homestead,
total number of trees at district (28), regional (3)
and national levels were calculated assuming
varying farmers’ adoption rates (10%, 25%, 33%,
50% and 75%). For various reasons, adoption
rates should practically range from 10% to 33%
and will never reach 100 percent as not all
farmers can grow Jatropha on the homestead
boundary. Others will have none while others
will grow other tree species.

Study Objectives
The main objective of this study was to analyze
using a numerical model the production limits of
jatropha-based biofuel production in Malawi
grown as live fences on homesteads and
smallholder field boundaries. The key question
addressed was how much Jatropha biodiesel
could be produced nationally from rural
homestead and smallholder field boundaries as
live fences and whether such production is
significant
to
warrant
private
sector
investments. The specific objectives were:
1

Quantify for Malawi, the number of trees
and litres of jatropha oil that could be
produced nationally from rural homesteads
boundaries under different yield and
adoption scenarios.

2

Quantify for Malawi, the number of trees
and litres of jatropha oil that could be
produced nationally from smallholder field
boundaries under different yield and
adoption scenarios.

3

Compare Jatropha oil production under
these
conditions
with
bio-ethanol
production from sugarcane molasses and
whether such production is significant to
warrant private sector investments.
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The number of Jatropha trees from farmers
fields nationally were estimated using total
cultivated area for each district based on land
area from each district and the ratio of
cultivated area to land area at agricultural
development division level (ADDs) obtained
from Ministry of Agriculture (MoAFS, 2011). A
field size of 0.8 ha (2 acres) per household was
assumed across the country. This is double the
observed plot sizes especially in Southern
Region but this was done in order to minimize
crop shading from jatropha grown as a live
fence. The 0.8 ha was converted to a perimeter
distance assuming the length is 1.5 times the
width and jatropha is grown using a spacing of
2m along the field boundary. Knowing the
number of fields and the number of jatropha
trees per boundary field, total number of trees
from field boundaries at district (28), regional (3)
and national levels were calculated assuming
varying farmers’ adoption rates (10%, 25%, 33%,
50% and 75%) and not 100 percent for the same
reasons as above.
The number of jatropha trees at district, regional
and national levels from homesteads and field
boundaries were converted to quantity of seeds
using two yield scenarios. The low yield scenario
was 1.75 kg jatropha seeds per tree per year
while the high yield scenario was 3.5 kg jatropha
seeds per tree per year. The low yield scenario is
reflective of the first 4 years of jatropha while
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the high yield scenario is reflective of the yield
expected from year five upwards. Jatropha oil
production was estimated using typical
extraction rates of four kilograms of jatropha
seeds producing one litre of jatropha oil.

2nd October 2012

of 10, 25 and 33 percent. Table 2 shows results
for smallholder field boundaries for similar yield
scenarios and adoption rates. Both tables
indicate number of jatropha trees (in millions) to
be created as well as jatropha oil production in
million litres per year. The results indicate
significant jatropha oil production as bio-diesel.

Results and Discussions
The results of the analyses are shown in Table 1
for rural homesteads for two yield scenarios
(1.75 and 3.50 kgs/tree/year and adoption rates
Table 1: Jatropha oil production from Malawi rural homesteads under two yield scenarios of 1.75 kg
per tree and 3.50 kg per tree.
Yield Scenario A : 1.75 kg Jatropha seed per tree per year
Adoption
Rate

10%

Region

Trees
(million)

Oil
(million
litres)

Trees
(million)

Oil
(million
litres)

Trees
(million)

Oil
(million
litres)

North

3.29

1.44

8.24

3.6

10.87

4.76

Central

11.47

5.02

28.69

12.55

37.87

16.57

Southern

12.68

5.55

31.70

13.87

41.84

18.31

Malawi

27.44

12.01

68.63

30.02

90.58

39.64

25%

33%

Yield Scenario B : 3.50 kg Jatropha seed per tree per year
Adoption
Rate

10%

Region

Trees
(million)

Oil
(million
litres)

Trees
(million)

Oil
(million
litres)

Trees
(million)

Oil
(million
litres)

North

3.29

2.88

8.24

7.21

10.87

9.51

Central

11.47

10.04

28.69

25.10

37.87

33.13

Southern

12.68

11.09

31.70

27.74

41.84

36.61

Malawi

27.44

24.01

68.63

60.05

90.58

79.25

25%

33%

Assumes a rural homestead size of 0.06ha (30m x 20m) and a jatropha spacing of 1m, a perimeter of
100m and 100 trees per homestead. Jatropha production at 1.75kg and 3.50 kgs of seed per tree and
4kg seeds make 1 litre of jatropha oil.
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Table 2: Jatropha oil production from Malawi smallholder field boundaries under two yield scenarios
of 1.75 kg per tree and 3.50 kg per tree.
Yield Scenario A : 1.75 kg Jatropha seed per tree per year
Adoption
Rate

10%

Region

Trees
(million)

Oil
(million
litres)

Trees
(million)

Oil
(million
litres)

Trees
(million)

Oil
(million
litres)

North

9.31

4.07

23.28

10.18

30.72

13.44

Central

30.38

13.29

75.94

33.25

100.25

43.86

Southern

27.47

12.02

68.67

30.04

90.65

39.66

Malawi

67.16

29.38

167.89

73.45

221.62

96.96

25%

33%

Yield Scenario B : 3.50 kg Jatropha seed per tree per year
Adoption
Rate

10%

Region

Trees
(million)

Oil
(million
litres)

Trees
(million)

Oil
(million
litres)

Trees
(million)

Oil
(million
litres)

North

9.31

8.15

23.28

20.37

30.72

26.88

Central

30.38

26.58

75.94

66.45

100.25

87.71

Southern

27.47

24.04

68.67

60.09

90.65

79.32

Malawi

67.16

58.76

167.89

146.91

221.62

193.91

25%

33%

Assumes a field boundary size of 0.8ha (100m x 80m) and jatropha spacing of 2m in order to limit
crop shading Perimeter distance of 365.1m and 183 trees per plot. Jatropha production at 1.75kg and
3.50 kgs of seed per tree and 4kg seeds make 1 litre of jatropha oil.
Numerical model results indicate that jatropha
oil production from live fences from rural
homesteads in Malawi could produce between
12 to 40 million litres of jatropha bio-diesel
annually under a low yield scenario (1.75 kgs per
tree per year) and between 24 to 79 million
litres annually under a high yield scenario (3.5
kgs per tree per year). For smallholder field
boundaries between 29 to 97 million litres of
jatropha bio-diesel could be produced annually
under the low yield scenario and between 59 to
194 million litres annually under a higher yield
scenario. These figures compare very favourably
with bio-ethanol production from sugarcane

Centre for Agric. Res. & Dev, Malawi

molasses for Malawi currently pegged at 32
million litres per year.
Promoting jatropha in homesteads and field
boundaries as a live fence could generate
significant jatropha oil for biodiesel in Malawi
and help save forex. Investors should be made
aware of this potential but there is need for
logistics to be worked out on how to organize
smallholder farmers to produce jatropha in
homesteads and field boundaries as an
additional household income source. Farmers
could be organized in farmers associations and
cooperatives to take advantage of this
opportunity. Large population districts should
first be targeted.
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Annex 1.6: A Side By Side Indepth Analysis Of Local Communities’ Financial Gains Through The Sales
Of Traditional Biomas Fuels Versus Carbon Trading/Financing/The Reducing Emissions From
Deforestation And Forest Degradation(Redd) Concept: A Case Of Phirilongwe Communities In
Mangochi
By DICKENS P. MAHWAYO
Research Director, Given-Secret Foundation
Abstract
Malawi has small carbon footprint as compared to its carbon sequestration levels(parts per million)
Malawi is one of the lower scale countries that produces green house gases(GHG) of about 0.7 tones
per individual per year. Though the reason for this might be the fact that Malawi is not a heavily
industrialized country, the other fact is that Malawi has good hectarage of forest reserves that in turn
offset the country’s carbon emissions. The forest reserves and national parks in Malawi have a
potential carbon stock that amounts to at least U$407 million per year in terms of carbon
sequestration per year (Chiotha S.2011). However Malawi as a country continues experiencing great
challenges through the degradation of the same forest resources especially due to the increased
general public addiction and reliance to traditional biomass and fossil fuels consumption through
heating, cooking and in the running of motorized plant and machinery.
It is a very bitter irony that the very same factor(s) that reduces the amount of GHGs in the
atmosphere, the forest, is undergoing an extensive degradation yet deforestation contributes
substantially to the increase of GHGs that is a major cause of Climate Change. However there are still
more rural communities in Malawi that rely on the sale of traditional biomass (charcoal and fuel/fire
wood) as an immediate source of income while many seem not to embrace the carbon
financing/trading initiatives under the Reducing Emissions from Deforestation and Forest Degradation
(REDD). REDD was introduced as an effort to create a financial value for the carbon stored in forests
and that the program is there to offer incentives for developing countries to reduce emissions by
ensuring sustainable management of forests.
KEY WORDS: Sequestration, biomass, fossil fuels, Climate change, deforestation
Introduction
Deforestation is reported to have been
contributing substantially to emissions of global
Green House Gases (GHGs) that is a major cause
of Climate Change.
In response, The Reducing Emissions from
Deforestation and Forest Degradation (REDD)
was introduced in an effort to create a financial
value for the carbon stored in forests/trees.
The REDD programme offers incentives for
developing countries to reduce emissions by
ensuring sustainable management of forests.
Objectives Of the Paper
This Paper will bring to the surface gaps as it
interrogate the REDD strategy amongst rural
communities as an alternative to the use of
traditional Biomass. The Paper will also
construct literary evidence based arguments and
recommendations that apply a general analysis
of the local communities perspectives of carbon
Centre for Agric. Res. & Dev, Malawi

Trading/financing versus financial gains from the
sales of traditional Biomass as per the Study
findings.
Objectives of the Study
It is against this backdrop that an informal study
was conducted in four villages bordering
Phirilongwe Forest Reserve in the area of T.A
Mponda in Mangochi district. The study
interrogates and brings to the surface the local
communities perspectives and understanding of
the REDD initiative under carbon financing. The
study also briefly elaborate a synthesis of
literature study done on carbon financing and
trading
publications
under
the
Joint
implementation (JI) and the Clean Development
Mechanism (CDM)
Problem(s) Investigated
The REDD/Carbon Trading initiative as it is, with
its long term benefit structure in which the
communities may wait for some time to see the
trees that they have planted to survive and
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mature to start reaping the benefits of carbon
trade and with the gravity of the effects of
income/economic insecurity of the rural
communities, many are tempted to engage in
deforestation for the production of charcoal and
fuel/fire wood for sale thereby getting instant
cash. The study also reviewed the REDD and
carbon trading approach and implementation
plan.
Methodology
The study was based on review and study of
literature, policy and strategy documents. It
took into account local, regional and
international parameters. In the light of the
identified problems to be investigated, the study
focuses on a number of priority intervention
areas both cross sectoral and sectoral natures
that are critical if the rural communities are to
achieve anything in the carbon trading and
financing versus the graduation from traditional
biomass to bio energy and bio fuels. Focus group
discussions and in depth interviews were
conducted.
Discussion
The REDD remains forestry’s best hope, yet in
Malawi it is not necessarily built from the
bottom heading up as it seems to have headed
off towards a wrong direction.
Since strategies are difficult to turn around once
they head off in the wrong direction. The REDD
concept need to be reviewed as it has been
introduced in a rush probably to benefit from
the billions of dollars made available for carbon
trading hence Malawi as a country risks coming
up with strategies that might fail to bring lasting
social and environmental impact on the lives of
the local communities.
Key Findings
1.
In the absence of alternatives, it will
take some time for rural communities to fully
embrace and adopt transitions from traditional
Biomass to modern Bioenergy as the former is
still their lifeblood as far as economic security is
concerned as compared to the long termed
benefit structure of carbon trading.

2nd October 2012

2.
The top bottom approach taken by the
Department of Forestry, The Environmental
Affairs Department and other NGOs in the
REDD/Carbon Trading initiative, has been rushed
through hence they focus more on how to
gauge, weigh and count carbon stored in trees
than the actual implementation systems that
brings real benefits for communities to easily be
impressed with the initiative thereby gradually
but hopefully move away from traditional
Biomass and embrace Bio energy.
3.
Unless stakeholders have generated
empirical data that would be needed in the
formulation of enabling policy and institutional
framework, local communities will not easily
adopt modern Bio energy.
Recommendations
1.
To ensure meaningful transition from
traditional biomass to modern bio energy, policy
makers must turn REDD /Carbon Trading on its
head, civic educate/sensitize, empower and put
control of the forests into local hands. Though
this will obviously be weighed in close reference
to immediate income security of the local
communities but the concept has gradually
bring results.
2.
Fixation on carbon storage must be
dropped at strategy level because GHG
emissions can best be reduced through
improvement of forestry management and
peoples’ livelihoods.
3.
Authorities must not allow urgency,
ambitions and big money in REDD/carbon
trading to create a large -scale quick fixes. The
REDD initiative must be carefully built from the
ground heading up.
4.
The International Development for
Environment and Development (IIED) is
operating in some countries of the world
through country teams under Forestry
Governance Learning Group(FGLG) programme,
through this initiative which is also working in
Malawi, stakeholders can influence policy
change as far as
the REDD concept is
concerned.
Conclusion
Much as the world is slowly getting adapted to
the adverse effects of Climate change, there
must as well be a transition from traditional

Centre for Agric. Res. & Dev, Malawi
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Biomass to modern Bioenergy as the best
adaptation effort while at the same time
addressing the biomass scarcity.

2nd October 2012

UNFCC/COP protocol and Resolutions( COP6 bis
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LEAD 2011
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Annex 1.7: The transition to modern bioenergy
By Francis X. Johnson, Senior Research Fellow,
Energy and Climate, Stockholm Environment Institute
And Division of Energy and Climate Studies, Energy Technology Department,
KTH Royal Institute of Technology, Stockholm
The transition to modern bioenergy

Sugar Cane Harvesting

Lilongwe, 2 October 2012

Francis X. Johnson, Senior Research Fellow,
Energy and Climate, Stockholm Environment Institute
and
Division of Energy and Climate Studies, Energy Technology Department,
KTH Royal Institute of Technology, Stockholm

Eucalyptus plantation in Brazil

Overview of Presentation











Traditional and modern bioenergy: examples, rationale,
types of shifts
Historical transitions in energy sources and use
Shift away from traditional bioenergy uses
Regional differences
Per capita bioenergy use
Monoculture, small-scale, multi-use landscapes
Analytical frameworks for bioenergy transitions
Decline and rise of bioenergy
Timing of transition to modern bioenergy

Jatropha production: small-scale options

Renewables in global energy consumption
Other ‘New’
renewables
5%
Modern bioenergy
11%

Traditional
biomass
68%

Large hydro
16%

Other
renewables
3%

Landscape ecology and agro-forestry: multi-use,
multi-product systems

Biomass
11%
Nuclear
7%

Oil
35%

Coal
22%
Natural gas
22%

Source: IEA and UNDP, 2007-2011

Wood fuels and charcoal
Landscape management vision to more fully integrate economic,
environmental, and social aspects of agriculture into integrated systems to
produce food, feed, fiber, and fuel sustainably ; Source: INEL, 2009

Global transition from traditional to modern bioenergy

Centre for Agric. Res. & Dev, Malawi



Not only efficiency, modern bioenergy provides
higher quality energy services



Traditional biomass: polluting, poorly controllable
energy service, scarcity of biomass, time needed for
traveling longer distances to gather biomass



Sustainability: save land, water, nutrients



Stored energy, unlike intermittent wind or solar



Modern bioenergy is available in all energy carriers:
heat, electricity, gas, liquid, mechanical, hydrogen



New livelihoods and income sources



Improvement of degraded or marginal lands
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Charcoal stove (left) and
Clean cooking stove (below)
in Addis Ababa, Ethiopia
(Photo: Gaia)
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Different entry points for transition to modern
bioenergy in relation to development phase
A
Share of biomass

C

B

A
Time (relative to industrialization and biomass use)

Shares of different fuels in the global energy mix over time

NOTE: time axis is relative to each country’s progression in use of biomass, i.e. t = 0 when biomass
consumption is saturated (i.e. 90%-99%). Dashed lines indicate start of investment in modern bioenergy

Concluding Comments: analysing bioenergy transitions









SCALE: multi-scale rather than scale per se; also, more
analysis of cross-scale linkages
SCOPE: multi-use, multi-product, multi-service, multilandscape systems; more analysis of cross-sector links
TIMEFRAME: energy/resource transitions take time –
decades or centuries
Role of COMMODITISATION - facilitating trade
Energy DENSITY of biomass (MJ/kg) shifts over time and
space in relation to scarcity and socio-economic factors
DATA availability remains poor for non-commercial
biomass use as well as all use of wastes and residues
TIMING of transition with respect to stage of development:
new pathways - Low Emissions Development

Sources: Grübler, 2004; IEA, 2011

Per capita bioenergy use in developing and
developed countries

Thanks for your attention
francis.johnson@sei-international.org

www.sei.se

www.ecs.kth.se

Sources: Grubler (2004); IEA (2011)

Centre for Agric. Res. & Dev, Malawi
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Annex 1.8: Welfare status of various stakeholder groups around an industrial sugar complex: the
case of Dwangwa
By Raoul Herrmann / Michael Brüntrup, German Development Institute
Malawi sugar sector: Production sites, study site

Welfare status of various stakeholder
groups around an industrial sugar complex:
the case of Dwangwa

Dwangwa Sugar Mill (Illovo) &
ETHCO Ltd.

Nchalo Sugar Mill (Illovo) &
Presscane Ltd.

Raoul Herrmann / Michael Brüntrup
National Seminar on Transition from Traditional Biomass to Modern Bioenergy in Malawi
Capital Hotel, Lilongwe,
2nd October 2012
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Malawi sugar sector: Value chain schematic overview

1. Importance of sugar cane and bioethanol in Malawi

2. Welfare measures of rural households around large scale sugar
cane and sugar (cum biofuel) production complexes, survey results
3. Impact assessment of participating as sugarcane outgrower
4. Conclusions and recommendations
5. Further issues and questions

Source: Mathias (2009)
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Malawi sugar/biofuel sector: overview
Time line:

1. Fairfuels?-project: 3 continents, socio-ecological approach

 1. plantation in 1960s in Southern Malawi

2. Focus of Africa-component: possible long-term impacts of local
biofuel production on rural development (poverty, food security)
-> feedstock production key

 2. plantation and first outgrowers in early 1980s in Central Malawi
 Since 1982: bioethanol production and local blending
 1990-2010: successive extension of outgrowers

3. Assumptions:

•

Sugarcane is most proven model of biofuel production in SSA

•

Long-term impacts of emerging sugarcane/(sugar)/biofuel
production on rural development will be similar to current sugardominated models (similar cane production methodology is key)

•

Malawi has longest experience with large scale bioethanol
production in SSA

Achievements:
 23,000 ha of sugarcane with about 3,000 ha outgrowers
 Production of sugar per year (2009/10 figures):
300,000 t of sugar, 73,000 t molasses  19 mio litres of alcohols
 Sugar: 70% sold domestically, 30% internationally (of which 50% EU)
 Ethanol: Potable alcohol, rectified alcohol and fuel ethanol
 Fuel ethanol blending up to 20%

 Sugar industry is second largest formal employer after the state
 Second most important source of export revenues in agriculture (after tobacco and
before tea)

Large expansion plans
2009 Deutsches
Institut fürInstitut
Entwicklungspolitik
©©2008
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f¸r Entwicklungspolitik
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Survey sample
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Descriptives : selected assets (continued)

 Dwangwa farmer and worker survey in 2010/11
 Household survey:

Variables

Cane
growers

Non
Growers

Control
Village

Estate
workers

2,833

2,633

2,736

2,705

4,749

3,490

3,052

3,228

89%
55%
86%
6%
7%
79%

72%
18%
53%
0%
0%
59%

68%
13%
47%
0%
0%
49%

82%
8%
92%
2%
0%
62%

Food security

Sample

Population

Estate worker

Groups

60

~ 4000

Outgrowers

221

~ 700

Non-growers (cane grower villages)

230

~5,000

Non-growers (control villages)

98

Total

609

Average daily numbers of meals in past
7 days
Compounded index
Wealth index (PCA)

Household consumer durables / assets:
Radio ownership in 2010 (%)
TV ownership (%)
Bike ownership (%)
Motorcycle ownership (%)
Car ownership (%)
Mobile phone ownership (%)

 …plus Focus Group Discussions and community level
surveys

© 2009 Deutsches Institut für Entwicklungspolitik
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Descriptives: selected household characteristics

Average age of head (years)
Female headed household (% of households)
Educational level of household head:
…no formal schooling (%)
…share with only primary education (%)
…share with at least secondary education (%)
…household head able to read and write (%)

22%
50%
28%
81%

Average family size (# of people)
Number of members in working age
(16-65 years) (number of people)

Labour abundance (labour availability
per acre cultivated)
Farming experience (years)
Average land holding
Born in village (%)
Years household head is residing in
the community
Ethnic minority (1= if not belonging to 2 major
ethnical groups) (%)

6,28

20%
56%
24%
79%
5,85

13%
59%
28%
83%
5,61

10%
62%
26%
87%
4,68

3,61

2,98

2,76

2,33

0,93

2,92

2,18

2,82

22,54

16,19
2,13
71%

18,99
2,23
82%

9,83
1,02
2%

5,49
52%
38,27

37,01

40

12,97

0,51

0,67

0,59

0,82

© 2009 Deutsches Institut für Entwicklungspolitik
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Descriptives: gross margin analysis of sugar cane
production
Variables

Rainfed

Irrigation

2.72
247
87.1
13,65
1.379.531

2.53
134
55,61
13,21
794.555

2.87
304
102,30
13,89
1.672.329

Total sugar cane costs
Fertilizer & fertilizer application
Herbicides & weeding costs
Irrigation
Transport
Land preperation (planting, gap filling)
Cane cutting (labour costs)
Other production costs
Sugar cane net income
Sugar cane net income per ha
Sugar cane net income per capita
Sugar cane net income per day
Other net farm income
Net non-farm income
Total household income (net) (MKW)

762.964

100%
24%
5%
15%
34%
7%
14%
12%

616.567
218.913
122.706
472
65.741
92.926
723.197

431.244

100%
21%
8%
0%
50%
4%
15%
16%

363.311
130.617
79.779
307
80.111
142.866
586.369

928.999

100%
25%
4%
12%
30%
8%
14%
11%

743.329
263.107
144.193
555
55.653
32.243
791.683

Outgrower villages

Non crop income (livestock, fishery, forestry)

Total farm expenditures
Net farm income
Non-farm business/self-employed
Paid employment (agricultural and nonagriculture)
……...Employment in agricultural sector
……...Other wage employment
Other off-farm sources (remittances, …)
Net non-farm income

1.263.823
1.240.311
23.511
56.563
7.563

732.463
595.486
43.254
18.256
2.854
15.401

Estate worker
villages (61)

17.039
14.194
69.468
44.938

17.176
0
17.176
35.472
9.625
13.642
48.632
19.746

8.080
0
8.080
24.020
9.395
8.287
33.208
10.631

4.090,8
1.112
2.978
30.714
54.552

92.959
84.600
10.631
800
104.390

22.907
43.716

79%
21%

13%
87%

3%
14%
83%

13%
26%
61%

1%
24%
74%

4%
7%
90%

40%
60%

68%
32%

84%
16%

63%
37%

96%
4%

94%
6%

98%
2%

98%
3%

25%
75%

55%
45%

44%
56%

5%
95%

2%
77%
11%
10%
1,989

5%
60%
20%
15%
2,351

3%
85%
11%
0%
2,396

24%
20%
47%
8%
3,842

© 2009 Deutsches Institut für Entwicklungspolitik
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Cane growers

Non
Growers

Control
Village

Estate
workers

Daily household income per
capita

383,46

77,64

61,60

117,78

Daily household income per
capita in PPP US-Dollars

4,33

0,88

0,70

1,33

14%

69%

80%

52%

11%

54%

65%

10%

20%

84%

89%

67%

36%

92%

94%

75%

National poverty line (poor)
National poverty line (ultrapoor)

© 2009 Deutsches Institut für Entwicklungspolitik
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Socio-economic effects of outgrower participation
based on propensity score matching (algorithm: NNM)

Control
Villages
(98)

Non growers
(230)
22.907
0

63%
37%

WB 2$-a-day poverty line

9

Cane growers
(221)

Non Growers Control Village Estate worker

24%
76%

WB 1.25$-a-day poverty line

Descriptives : total household income estimations

Revenues from agricultural sales
…….Sugar cane sales
…….Other agricultural sales
Value of subsistance production

Cane growers

Variables

© 2009 Deutsches Institut für Entwicklungspolitik

Variables

Variables
Housing conditions / services:
Roof quality
…grass
…iron or concrete
Wall quality
…grass, mud or compacted
earth
…mud bricks
…burned bricks or concrete
Floor quality
…sand or smoothed mud
…smoothed cement or tile
Quality of cooking source
…firewood
…charcoal, parafin or electric
Quality of sanitary facility (binary)
…unimproved sanitation
….improved sanitation
Quality of water source
…surface water
…wells/boreholes
…stand posts
…piped water
Number of persons per room

Descriptives : per capita income and poverty indicators

Cane growers

Sugar cane area (ha)
Sugar cane harvest (tons)
Sugar cane yield (tons per ha)
ERS (sucrose content)
Gross income (sugar cane revenues)

11

Descriptives : selected assets

Outgrower villages
Non outgrower
Estate
Cane growers
Non growers
(98)
worker (61)
(221)
(230)
43,50
43,42
50,40
37,18
0,15
0,13
0,15
0,07

Variables

© 2009 Deutsches Institut für Entwicklungspolitik

ATT
Outcome

Treated

Per capita household
123.354,1
income
(annual in MKW)

Controls

Differences

% Net
change

t-ratio

26.382,8

96.971,4

368%

5,25***

National poverty line
(poor) (pc)

0,189

0,752

-0,564

-75%

-9,50***

National poverty line
(ultra-poor) (pc)

0,139

0,595

-0,456

-77%

-7,64***

Two dollar poverty
line (pc)

0,467

0,944

-0,477

-51%

-8,94***

126.459

9.963
3.541
6.422
24.447
79.349

Total household income (net) (MKW)

721.946

148.818

103.184

137.598

One dollar poverty
line (pc)

0,295

0,870

-0,575

-66%

-9,94***

Total household income per day
Total houshold income per capita per day (pc)
Us Dollar per capita per day (pc) (PPP)

1.977
385
4,4

407
77
0,9

282
61
0,7

377
117
1,3

Wealth indicator
(PCA)

3,975

3,350

0,625

19%

5,94***

64.948

© 2009 Deutsches Institut für Entwicklungspolitik
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Qualitative interviews further highlighted
 (Growing) conflicts along the value chain (farmer – management

company, sugar plant, bioethanol producers) due to production costs,
intransparency, debts, fees, “residues” revenue management
 (Growing) conflicts with new expansions (farmers, communities,
estates, ...) due to land issues

 Increasing and new tasks in new rural hubs developing around estates

Thank you for your attention !
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Conclusions
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Logit estimates (within treatment village sample)
Sample 1 (n=312)

 Significant positive effects of sugar cane production on outgrowers’ incomes,
monetary poverty and asset wealth status

Model 1 (reduced)
Coefficient
SE

Variables

-0,009

0,01

Gender of hh head (1=female )

0,112

0,38

HH head only went to primary school

-0,103

0,33

HH head went at least to secondary school

0,738**

0,37

Working age members (15-64 yrs )

0,144

0,09

Years in community

0,014

0,01

Ethnic minority (1=yes )

-0,050

0,26

Initial land holding in 2000 ( ha )

0,063**

0,03

Initial land quality (1=dry season plot )

0,886***

0,27

Initial livestock assets (TLU )

-0,039

0,06

 Assets and welfare indicators seem to grow less than income, depends on
(lacking) (external) options, collective actions and public services

Wealth index in 2000

0,034**

0,01

Farm asset index in 2000

-0,049

0,04

Offical role of head (binary )

0,323

0,40

 Spill-overs on food production, sales and consumption are not negative

Fishing assets in 2000 (binary)

0,323

0,64

-2,020***

0,56

•

Age of head (years )

but selection of outgrowers tends to favour larger, better-off farmers

 Estate workers tend to be better off than local population in terms of income,
monetary poverty and assets, though much less than outgrowers, and many
still poor
•
•

•

but unclear with respect to population at origin (impact)
but unclear long-term perspectives

Constant

but only slightly positive

 Off-farm activities are more attractive than on-farm non-sugar activities
 Conflicts need to be tackled urgently for current production and expansion
2009 Deutsches
Institut fürInstitut
Entwicklungspolitik
©©2008
Deutsches
f¸r Entwicklungspolitik
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16

Observations

351

Pseudo R 2
Sensitivity

0,12
38,84%

Correctly classified

72,65%

*

p < 0,05, ** p < 0,01, *** p < 0,001
© 2009 Deutsches Institut für Entwicklungspolitik
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Balancing tests – mean and median absolute bias,
Pseudo R2, and LR Test before and after matching

Recommendations
 From the angle of socio-economic welfare status of observed groups,
no objection to extension of sugarcane plantation-cum-outgrower model
(but be aware that this is not the whole picture of socio-economic impact)
 Outgrower components are particularly support-worthy

Unmatched differences
with cane grower
villages (=351)

 Additional support could possibly enhance existing spill-over effects (onfarm): Technology, marketing, entrepreneurial training

Radius
matching
21,07
4,00
81,0

22,91

22,3
3,64
83,7

22,30
3,99
82,1

22,30
3,91
82,5

22,05

Median absolute bias

 Support for workers “at the poverty margin” welcomed
 Manage conflicts of interest within value chain, possibly with careful state
support

5 nearest
neighbour
21,07
4,86
76,9

Mean absolute bias

unmatched
matched
reduction in bias (%)
unmatched
matched
reduction in bias (%)

Comparison extended sample (treatment and control
villages) (n= 451)
Kernel matching
21,07
3,76
82,2

Pseudo R2

unmatched
matched

0,116

0,099
0,094

0,099
0,054

0,099
0,086

LR chi2

unmatched
matched

52,30

52,64
49,45

52,64
28,08

52,64
44,83

p-value of LR test

unmatched
matched

0,000

0,000
0,000

0,000
0,009

0,000
0,000

Note: value before matching and after matching is the comparison of the matched samples (including non-investment
villages)

2009 Deutsches
Institut fürInstitut
Entwicklungspolitik
©©2008
Deutsches
f¸r Entwicklungspolitik

17

17

Remaining issues/questions

© 2009 Deutsches Institut für Entwicklungspolitik
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Wealth Indicators and weights to derive wealth index

On-farm/plantation and scheme expansion:

 Displaced people
 Land issues in expanding schemes
 Ratio plantation/outgrowers
 Ratios sugar/ethanol, biofuel/alcohol
 Outgrower management model and linkages to plant
 Empowerment of outgrowers
Rural development beyond farms:

 Communal development (rural hubs, new tasks, challenges and options,
local taxes, public investments)
 Empowerment of communities
 Support of off-farm diversification options (activities, markets, linkages)

Big questions remain:

Who bears the costs, who should do what,
who is responsible (including for failures),
how to evaluate linked factors + complexity?

2009 Deutsches
Institut fürInstitut
Entwicklungspolitik
©©2008
Deutsches
f¸r Entwicklungspolitik
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18

18

Indicator
Human capital:
Share of adults with at least secondary education
Housing conditions / services:
Roof quality
Wall quality
Floor quality
Quality of sanitary facility
Number of rooms per person (fuzzy score) (a)
Household consumer durables / assets:
Radio ownership in 2010 (%)
TV ownership (%)
Mattress ownership (%)
Bike ownership (%)
Motorcycle ownership (%)
Car ownership (%)
Mobile phone ownership (%)
Livestock value (Tropical Livestock Unit)
Food Security
Average daily numbers of meals in past 7 days
© 2009 Deutsches Institut für Entwicklungspolitik

weights
0,2052
0,3504
0,1995
0,3408
0,2461
0,1117
0,2654
0,3297
0,2972
0,2642
0,0773
0,1329
0,3108
0,0791

0,253
22

50

19

Proceedings of the National Seminar on Bioenergy

2nd October 2012

Annex 2.1: Opening Speech by the Director of Finance and Administration Ministry of Energy and
Mining: Mr. P.G. Mavuto

The Director for Energy and Mining, Mr. Gideon
Nyirongo
The Representative of Principal of Bunda
College, Dr. Alex Kalimbira,
The Workshop Organising Committee Chairman
Dr Charless Jumbe,
Resource Persons from Netherlands.
Ladies and Gentlemen

It gives me great pleasure to be among you this
morning on this auspicious occasion for the
opening ceremony of the national seminar on
Transitioning from Traditional Biomass to
Modern Bioenergy in Malawi. This seminar
couldn’t have come at a better time than this
when we have began to realize that traditional
biomass such as firewood and charcoal used
mostly for cooking by our people more
especially in the rural areas is not sustainable in
the long term as there are huge and colossal
environmental and economic costs associated
with the use of such traditional biomass. In view
of this we need to begin critically exploring
biogas options as a means to abate the
excessive use of traditional biomass that can
lead to deforestation and an increase in
greenhouse gas emission. Additionally with the
current phenomenon of climate change and
variation being experienced globally, it will make
the use of traditional biomass in particular
firewood gathering to be a no longer practical
enterprise for our people. As we ponder on
creative ways of salvaging our country from the
energy challenges we are facing, we should
contextualize this in a framework that will be
compatible and resilient to climate change and
variation.
As we transition from traditional biomass to
modern bioenergy we cannot overlook or
negate the role that liquid biofuels in the form
of either bio-ethanol or biodiesel can play. With
global prices of fossil fuel and crude oil, on the
rise on the international market coupled with
increase in demand for fuel domestically, we
have seen in recent months how this all affected
us by having to stay on long queues for hours
and in some cases days just to fill the tanks of
our vehicles. I need not to elaborate in explicit
details how that whole saga affected our
economic growth and progress as well as
political and social wellbeing. Despite the fact
Centre for Agric. Res. & Dev, Malawi

that the current government administration has
managed to bring the fuel situation back to
normalcy we need not to be complacent for to
do so will see us reverting to what we
experienced just a few months ago.
You have just seen that in the past months fuel
prices on the international market have been
fluctuating drastically. Such volatilities of fuel
prices on the global market have got
detrimental effects on developing economies
such as Malawi that do not have internal shocks
to easily absorb cataclysmic changes in the
prices. It is against this background that as a
nation we need to start thinking of alternative
fuels to substitute and complement the
petroleum fossil fuels that we import.
As a result of the energy challenges we have in
our country my ministry has been engaging with
various partners such as the Lilongwe University
of Agriculture and Natural Resources (LUANAR)
at Bunda College to develop a comprehensive
program outlining details of how as a nation we
can begin to explore bioenergy options for
sustainable development. We desire to see that
various feedstock used for biofuels should be
explored and developed for the conversion of
biomass to biofuels. To this effect in partnership
with Bunda College we are in the process
establishing a community based biofuel
production program that enable ordinary people
especially farmers to participate in the
production of biofuels across all levels of the
value chain. As a country we need close to 50
million liters of ethanol to meet a desired
national blend threshold of 25% ethanol to
petroleum. Our largest ethanol producing
companies in Dwangwa and Nchalo are only
able to produce approximately 18 million liters
of ethanol per annum. This means that we only
meet 36% of the required amount. Experts
estimate that if we are able to meet our desired
blending threshold of petrol with 25% ethanol,
we can save close to $90 million which translate
to about MK25 billion. Furthermore any surplus
can be earmarked for the export market.
A similar case can also be made for biodiesel.
Currently as a nation we don’t have mandatory
blending requirements for diesel with Straight
Vegetable Oil (SVO). This is because our
production levels are just too meager to affect
any policy towards mandatory blending.
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According to statistics it is estimated that when
the biodiesel processing facility for BERL
Company is fully functional and operational they
will be able to produce 5 million liters of Straight
Vegetable Oil (SVO) from Jatropha. However as
a nation we will be requiring 30 million liters per
annum to meet a blending requirement of 8% of
Straight Vegetable Oil (SVO) with petroleum
diesel. There is need therefore to find innovative
ways to produce the 25 million liters deficit. In
order to achieve this Jatropha alone as a
feedstock will not be able to satisfy the
minimum threshold of 30 million liters required
for the 8% mandatory blending. This is why I put
much emphasis on the need to explore
alternative complementary feedstock that can
grow and produce well within are boarders.
I want to further stress here that as we continue
to make economic progress the demand for fuel
for both stationary and mobile applications will
increase therefore am challenging institutions of
research and higher learning to develop
technologies for processing and producing
biofuels to meet primarily the national demand
and eventually the international export market.

2nd October 2012

As we are searching for alternative enterprises
to replace tobacco, I have no doubt that
venturing into biofuel enterprise for both
ethanol, biodiesel and even methane gas for
cooking and generating electricity could be a
very profitable and sustainable economic option
for Malawi. In order to make this happen there
is need that our research institutions and
universities be involved in rigorous research to
develop new feedstock and increase production
per unit area for existing feedstock. We have the
potential to ascertain ourselves as the leading
champions of bioenergy development in
particular biofuels on the African continent. For
the information of this audience just in case
some of you did not know Malawi’s bioethanol
program in Dwangwa is one of the oldest in
Africa beginning as early as 1982. There is no
absolute reason why up to day we should still be
lagging behind the rest of our African colleagues
on the race for dominance in biofuel production.
I therefore challenge participants of this seminar
to come up with innovative plans and strategy
on how we can spearhead the biofuel agenda
and shift the economy of our country from a
predominately tobacco based economy to a
bioenergy based economy. With these few
remarks ladies and gentlemen
I thank you for your attention.

Centre for Agric. Res. & Dev, Malawi
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Annex 2.2: Remarks by Representative of the Principal of Bunda College, Dr. Alexander Kalimbira
The Director of Ceremonies
Our Guest of Honour – the Director of Energy
The Guest of Honour, Ladies and Gentlemen:
and Mining
Malawi as one of the developing countries
The Principal Secretary in the Ministry of Energy
makes very little use of modern bioenergies in
and Mining
the form of biofuels as compared to the
Facilitators
developed countries of Europe and the United
Participants
States of America. Therefore our country has to
Members of the Media
make a paradigm shift from predominately using
Ladies and Gentlemen
traditional biomass and aggressively pursue the
development of modern bioenergy in the form
On behalf of the Principal of Bunda College and
of biofuels in order to achieve sustainable goals
on my own behalf, it gives me great pleasure
of energy utilization, mitigate the effects of
and honour to welcome you to this Seminar on
climate change, reduce forex pressure from
Transition from Traditional Biomass to Modern
imported fuels and achieve energy security.
Bionergy in Malawi.
The Centre for Agricultural Research and
Development (CARD at the Lilongwe University
of Agriculture and Natural Resources (LUANAR)
– Bunda College Campus, in collaboration with
the Department of Energy in the Ministry of
Energy and Mining has organised this Seminar
with support from Stockholm Environment
Institute (SEI) in Sweden and the German
Development Institute (DIE); allow me to
recognise Dr Michael Bruentrup of DIE and Dr
Francis Johnson of SEI who are with us today at
this Forum.
The Guest of Honour, Ladies and Gentlemen:
Malawi is facing accelerating degradation of
forest resources due to increased reliance on
traditional biomass fuels and at the same time
there is increased demand for imported fossil
fuels to power automobiles, plant and
machinery. The main objective of the Seminar is
to share experiences and to understand the
prospects, challenges and opportunities offered
by modern bioenergy based on solid research
and practical experiences in Malawi with respect
to bioenergy, agriculture, forestry and economic
development.
The Guest of Honour, Ladies and Gentlemen:
You may wish to know that invitations were sent
to various institutions including Government
Departments, Civil Society, the Private Sector,
the media and individuals. CARD had an
overwhelming response for this Seminar after
calling for research abstracts and posters. I
believe that in this Forum, stakeholders will
share relevant policy research findings, best
practices and technologies that support
investments and technology development in
bioenergy and biofuels.

Centre for Agric. Res. & Dev, Malawi

Let me reiterate, the Guest of Honour Sir, that
Bunda College has expertise in various fields in
which other seminars can be organised.
Therefore, we will continue to offer seminars
and short courses through the Centre for
Agricultural Research and Development (CARD).
Apart from seminars and courses, we also offer
research and consultancy, conference facilities
for your workshops and meetings, among
others. You are welcome anytime to enjoy a
peaceful atmosphere at CARD.
The Guest of Honour, Ladies and Gentlemen: In
closing, let me thank the sponsors of this
Seminar, DEI and SEI, and it is our wish that we
continue to collaborate in doing joint research
and outreach activities. Let me also thank the
Department of Energy Affaris for being a good
friend of Bunda College – CARD. It is our hope
that this cordial relationship will grow from
strength to strength as we seek solutions to
climate change and address deforestation by
developing
people-friendly
bioenergy
technologies together.
Once again, it is my singular honour and
privilege to officially welcome you all to this
Seminar.
Thank you for your attention and God bless you
all.
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Annex 3 1:Workshop Programme
National Seminar on Transition from Traditional Biomass to Modern Bioenergy in Malawi
Capital Hotel, 2nd October 2012
Registration

Responsibility

08:30-09:00

Directors
of
Ceremonies (Mr. L.
Mhango)

09:00-09:05

Mr. Francis
Johnson (SEI)

09:05-09:10

Session 1: Official Opening-Session Chair-Mr. Lewis Mhango
Welcome Remarks

Background

Remarks

Principal,
College

X.

Bunda
09:10-09:20

Official Opening Speech

Guest of Honour

09:20-09:30

Group Photo

ALL

09:30-09:40

Tour of Exhibitions/Health Break

ALL

09:40-10:30

Overview of Seminar Objectives, expectations, General
Introductions

Dr. Charles Jumbe
(CARD)

10:30-10:40

Transition from traditional to modern bioenergy

Mr. Francis
Johnson (SEI)

10:40-10:50

Session 2:-Session Chair- Dr. Allexander Kalimbira-Bunda College

X.

Dr.
Michael
Bruentrup (DIE)

10:50-11:00

Director of Energy
Affairs/Bunda
College

11:00-11:30

Biofuels Development and Experience in Malawi: Opportunities
and Challenges

Bioenergy
Resources Limited

11:30-12:00

A prospective study of bioenergy use in Malawi

John
(MIRTDC)

12:00-12:30

General Discussions

ALL

12:30-13:00

Tour of Exhibitions/Lunch Break

ALL

13:00-14:00

Fair Fuels: Socio-economic implications of biofuel production

Keynote Address: Bioenergy and Biofuels development:
Background Paper

Taulo

Session 3: Session Chair- Mr. Willy Muyila-Malawi Bureau of Standards
An assessment of production limits of homestead and field
boundary “live fence” Jatropha biofuel in Malawi: A modelling
approach”

Centre for Agric. Res. & Dev, Malawi

Dr. Kenneth Wiyo
14:00–14:30
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A side by side indepth analysis of local communities’ financial
gains through the sales of traditional biomass fuels versus
carbon trading/financing/the reducing emissions from
deforestation and forest degradation(REDD) concept

Dickens
MAHWAYO

P.

Effect of three different cooking technologies on fuel wood
consumption and efficiency

Dr. Weston Mwase

General Discussions

ALL

15:30-16:00

Tour of Exhibitions/Health Break

ALL

16:00–16:20

14:30–15:00

15:00-15:30

Session 4: Session Chair- Mrs. Lusubilo Chakaniza-Ethanol Company Limited
Welfare status of various stakeholder groups around an
industrial sugar complex: the case of Dwangwa

Dr.
Michael
Bruentrup-DIE

Impact of biofuels on food crops and livestock production in
Malawi

Dr. Patson Nalivata

General Discussions

ALL

17:20-17:40

SEI/DIE/ Ministry of
Energy and Mining

17:40–18:00

16:20–16:50

16:50-17:20

Session 5: Session Chair: Dr. Charles Jumbe
Closing Remarks

Dinner & Departure

Centre for Agric. Res. & Dev, Malawi

18:00-
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Annex 3 2: List of Participants
No Name
Organisation
1

Dr
Jumbe

Charles

CARD-Bunda College

2nd October 2012

Contacts
charlesjumbe@yahoo.com
099 9 646 387

2

Dr
Michael
Bruentrup

German Development Institute (DIE)

Michael.Bruentrup@die-gdi.de

3

Dr
Francis
Johnson

Stockholm Environment Institute (SEI)

Francis.johnson@seiinternational.org

4

Mr
Mhango

Department of Energy

lewismhango@yahoo.com

5

Dr
Alexander
Kalimbira

Bunda College (For: Principal)

akalimbira@yahoo.com

6

Mr G P Mabvuto

Ministry of Energy and Mining (Director
of Finance and Administration)

gmabvuto@gmail.com

7

Mr
Dickens
Mahwayo

Given-Secret Foundation

mahwayodickens@yahoo.co.uk

Lewis

088 8 398 544
8

Dr
Wiyo

Kenneth

Bunda College

wiyoconsulting@yahoo.com
088 8 352 121

9

10

Mr John Taulo

Dr
Weston
Mwase

Malawi Industrial Research and
Technology
Development
Centre
(MIRTDC)

John.taulo@mirtdcmalawi.com

Bunda College

westmwase@yahoo.com

099 5 334 164

099 9 669 920
11

Dr
Patson
Nalivata

Bunda College

Patienalivata@yahoo.com
099 9 079 870

12

Ms
Chittock

13

14

Abbie

Bioenergy Resources Limited

abbie.chittock@berl.biz

Ms
Mbumba
Chigalu

Area 55 Consulting

mbumba@gmail.com

Mr
Akimu
Ndhlovu

Concern Universal

akimundhlovu@gmail.com
099 9 265 387/088 8 311 796

15

Mr Christopher

Ministry of Environment and Climate

Centre for Agric. Res. & Dev, Malawi

mandachristopher@gmail.com
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Manda

Change Management

099 9 450 895/088 4 141 753

16

Mrs
Etta
Mmangisa

UNDP (Energy)

Etta.mmangisa@undp.org

17

Mrs
Lusubilo
Chakaniza

Ethanol Company

lusubilo@ethanolmw.com

18

Mr Willy Muyila

Malawi Bureau of Standards (MBS)

willymuyila@mbsmw.org

19

Mr G Tawakali
Nkhoma

NASO

gtawakali@yahoo.co.uk
088 8 444 515

20

Dr
Kingdom
Kwapata

Bunda College

kwapata@yahoo.com

21

Mr
Dickson
Kazembe

Centre for Independent Evaluations

dickson.kazembe@gmail.com
dicksonkazembe@yahoo.com

22

Mr
Gideon
Nyirongo

Department of Energy Affairs

gideonnyirongo@yahoo.com
099 9 951 766

23

Mr G Chiwayula

Department of Energy Affairs

gchiwayula@yahoo.co.uk

24

Mr Sai Banda

Department of Energy Affairs

saibanda@hotmail.com
011 1 923 085/099 9 747 503

25

Mr
Frank
Ngaiyambe

Centre for Independent Evaluations

26

Mr
Austin
Chimbiya*

Centre for Independent Evaluations

27

Ms
Martina
Kunert

Renew ‘N’ Able Malawi

fhngaiyambe@yahoo.com

cd@renewnablemalawi.org
088 4 551 329

28

Ms
Cheong

Cristel

Clioma Ltd

chrischeong@gmail.com
099 1 896 337

29

Mr
Christie
Kampa

Department of Energy Affairs

cwkampa@gmail.com
088 8 412 774

30

Ms
Phiri

Mirriam

Area 55 Consulting

mirriam_phiri@yahoo.com
099 9 267 080

31

Dr
Lawrence
Mapemba

Bunda College

Centre for Agric. Res. & Dev, Malawi

l_mapemba@yahoo.com
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32

Mrs
Stewart

Maya

33

Ms Mary Ngwira

2nd October 2012

Area 55 Consulting

maya@stewart.mw

Bunda College

maryngwira2009@yahoo.com
088 8 355 820

34

Mrs
Mercy
Longwe

Bunda College

099 9 315 684

35

Mr
Sumani

Peter

Bunda College

099 4 048 733

36

Mr
Arnold
Kulemeka

Bunda College

099 5 914 292

Centre for Agric. Res. & Dev, Malawi
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