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Abstract: WASHTED, one of the centres at University of Malawi – The Polytechnic in 
conjunction with the University of Strathclyde (Scotland) launched the renewable 
energy research collaboration programme under the Malawi Renewable Energy 
Acceleration Programme (MREAP).  This involved the introduction of a Masters of 
Philosophy degree in Renewable Energy under the University of Malawi. The MPhil 
programme was designed in such a way that it is cross-disciplinary addressing 
engineering/technology, environmental, socio-economic and financial issues that 
directly affect design, implementation, management and sustainability of 
renewable energies. 
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Background 

WASHTED, one of the centres at University of Malawi – The Polytechnic in conjunction with 
the University of Strathclyde (Scotland) launched the renewable energy research 
collaboration programme under the Malawi Renewable Energy Acceleration Programme 
(MREAP) with the aim of (i) building renewable energy research and academic knowledge 
base in Malawi, (ii) setting up enduring mechanisms for the research programme to last 
beyond MREAP and (iii) addressing research priorities for renewable energy in Malawi. To 
achieve these goals WASHTED together with the University of Strathclyde introduced a 
Masters of Philosophy degree in Renewable Energy under the University of Malawi. The 
Mphil programme was designed in such a way that it is cross-disciplinary addressing 
engineering/technology, environmental, socio-economic and financial issues that directly 
affect design, implementation, management and sustainability of renewable energies.  

Programme Structure 

Organization of the MPhils 
The award of the scholarships to study renewable energy targeted all academic disciplines 
with emphasis to do research on renewable energies. The scholarship for the research 
programme was administered by the Centre for Water, Sanitation Health and Appropriate 
Technology Development (WASHTED) at the University of Malawi. While the academic and 
research work was administered by the office of the Dean of Postgraduate Studies in 
accordance with University of Malawi policy and regulations. Eligible candidates were those 
with a bachelor level degree (Credit or Distinction) in subject relevant to proposed research 
topic, Malawian national, good proven interpersonal and research skills. Candidates with a 
proven interest and/or track record in renewable energy were preferred. Candidates were 
also required to submit a research proposal aligned with the priorities of this programme.  

Announcement of the Scholarships 
WASHTED announced the scholarships through the local newspapers, posters at 
universities, Polytechnic website and Google sites. Approximately 30 people applied for the 
scholarships and only thirteen qualified using the two criteria. One candidate was sponsored 
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into the programme by an NGO (Concern Universal) while twelve candidates were to be 
sponsored by the MREAP programme. 

 

Eligibility and Selection Criteria 
Two criteria were used to select students for the award of these scholarships. The first 
criteria was that used by the University of Malawi to select candidates to its Master of 
Philosophy programmes in the Faculty of Applied Sciences. This requirement considered 
candidates with at least a bachelor degree with credit or those that had a bachelor degree 
with a good pass plus two years relevant experience in renewable energy.  

The second requirement was that they must have a good, innovative research idea. An 
assessment was completed by the University of Strathclyde that produced a 
recommendation for consideration by the University of Malawi who made a determination 
on which candidates presented good, innovative, and feasible research proposals that 
sought to solve a problem on renewable energy with clearly identifiable objectives that 
would be fulfilled within the duration of the MREAP project.  

The research priorities were developing initially based on the research needs of the MREAP 
and therefore focused primarily on the community energy utilising renewable energy in 
Malawi.  However, this was only meant as an initial guide for the overall research agenda 
which was envisioned to be updated periodically by Polytechnic and WASHTED Academics.  
A summary of the initial research areas is shown in the table below: 

Q# BROAD RESEARCH AREAS 
1 - Economic Sustainability 
2 - Social Impact and Beneficiaries 
3 - Technical Model Performance 
4 - Environmental Impact 
5 - Supply Chain Obstacles and Growth 
6 - Operations and Maintenance Models 
7 - Options and approaches for scaling up technical and business models 
Q# OFF GRID COMMUNITY BASED SOLAR PV RESEARCH 
8 - Community Solar PV Barriers to Import 
9 - Community Solar PV technical Model performance 
10 - Community Solar PV component cost, availability, and alternatives 
11 - Community Solar PV industry training, education, installation and support capacity 
12 - Business Model of Community Solar PV 
13 - Market for Solar (Individual household and community based) PV 
14 - Scalability of Community Solar PV 
Q# COOK STOVE RESEARCH 
15 - Business Model for Efficient Cook stoves 
16 - Technical Model comparison 
17 - Scalability of Cook stove  
Q# BIOGAS / BIOMASS MANAGEMENT RESEARCH 
18 - Business Model for Biogas installation 
19 - technical Model performance 
20 - Scalability of Biogas 
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Q# MICRO-HYDRO / MICRO-GRID RESEARCH 
21 - Business Model for Micro-hydro, micro-grid 
22 - technical Model performance 
23 - Scalability of Micro-hydro micro-grid 
Q# SOCIAL IMPACT RESERACH 
24 - Retention and Attraction of Service workers in Rural Malawi with off-grid Renewable 

energy services 
25 - Evidence of improved academic outcomes with Off-grid renewable energy 

installations  
26 - Evidence of improved Health outcomes with Solar PV installations 
27 - Equality of access and benefits with off-grid Renewable energy services 
 

Supervision 
A supervisor and a second supervisor were identified for each candidate based on their 
research interest and according to the regulations used to select such supervisors in the 
University of Malawi. It is a requirement that supervisors for masters students should be 
those with a PhD in relevant field with good research record. Those with a masters degree 
with excellent research record can only be considered as second supervisors.  

Study Programme 
The MREAP project scholarship has allowed individuals and professionals to be trained and 
gain knowledge and skills around renewable energy through research work. The students 
underwent various courses that were advertised to the general public, individuals and 
companies from all background.  The courses were taught by renowned university lecturers 
and leading experts with both practical and theoretical expertise. The courses have been 
recognized to be an effective way of providing individuals with those skills for which the 
renewable energy industry is showing high demand in Malawi. The MPhil students 
underwent the following courses: Financial Environment, Research Methodology, 
Environmental Impact Assessment, Project Management, Cleaner Technology, 
Environmental Policy Implementation and Sustainable Energy Management.  

The MPhil study programme was designed so students attended modules over a few days 
each month and /or when offered by Polytechnic faculties, to cover large amounts of 
module content in bulk to qualify for research work after accumulating 60 credits. This 
meant the amount of time spent on campus was kept to a minimum because most of them 
were also working and this arrangement allowed them to fulfil employment contracts with 
their respective organizations. Despite the aforementioned, WASHTED noted that there is 
need for sequencing the block release modules. It is especially important when planning the 
schedule to ensure that modules are offered sequentially so that students have the option 
to continue taking modules of their choice without long time lapses. It is has been noted 
that due to long time lapses in taking modules by students, this has resulted in delayed 
completion of students research study.   

Progress in the MPhil candidates 
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According to University of Malawi policy and MPhil student can complete his/her studies in 
two years. First they are required to take 60 credit hours of tutorials in relevant renewable 
energy modules and pass them before they can be allowed to proceed to do research which 
has 120 credits. To date all students successfully completed their modules and they went on 
to write their research proposals. Eleven students successfully did their research proposals 
with minor corrections required and they are proceeding to do their research work. Two 
students were asked to redo their research proposals and resubmit them to the Dean of 
Postgraduate Studies for review and vetting. Abstracts of the research proposals that are 
proceeding to do research follow this main report. 

Challenges and learning points 
At first we wanted to offer 3 PhDs and 2 Mphils. Unfortunately both the Polytechnic and 
Mzuzu University did not have framework for offering PhDs and Mphils. This forced the 
Polytechnic team to initiate the processes of formulating such frameworks through 
department, faculty and college academic boards and then later University of Malawi 
Senate for final vetting and approval. This process takes time but we managed to fast track 
it so that within a year we had the frameworks both for the Mphils and PhDs. Since this took 
almost a whole year it meant that we had only two years remaining to offer the PhDs and 
Mphils. Considering that PhDs take more than three years which would go beyond the scope 
of the MREAP project we decided to offer Mphils only which last for one and half to two 
years. We thus increased the number of scholarships for Mphils and we currently have 
thirteen students.  

The Mphil students were left to choose their own research topics on renewable energies 
based only on the broad research interest areas. Ultimately, most of them did research in 
areas outside what the MREAP was working yet still related to renewable energy.  While 
general research in the area of renewable energy, as well as the development of young 
researchers was an objective, in hindsight it would have been better to confine students to 
doing research within the activities of MREAP. This way the research outputs would have 
been more directly useful into the MREAP community energy projects and learning 
outcomes. Therefore, we propose that in future projects students should be encouraged to 
do research within the activities and objectives of the ongoing projects. 

Although the Mphil degree programmes were preferred to PhDs, because of time 
constraints the Mphils students have not yet graduated although the MREAP project has 
come to an end. Worth noting is that the Polytechnic has launched these programmes and 
they have become the learning point on how MPhils should be administered.  

Admissions for the MPhil programme will be announced in August 2015 for the second 
MPhil cohorts. In order to mitigate on some of the challenges in MPhil programme, 
academic and administrative work for the first MPhil cohorts is being reviewed to learn from 
challenges encountered and strategize in the effective delivery for the second MPhil 
cohorts. WASHTED has planned to have MPhil supervision workshop to mentor supervisors 
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with the required skills for supervision and at the same time strengthening student's 
support system that include supervisor availability, improved student's study resources 
(internet, field expenses etc) and module delivery sessions among others. 

The MPhil course in Renewable Energy has already attracted applicants from experts and 
individuals working in the renewable energy sector in Malawi. The course is flexible so much 
so that students can select which area of renewables they wish to research and they receive 
back-up from University of Malawi -- Polytechnic and partner Universities experts in a wide 
range of fields, including biofuels, wind power engineering, Micro Hydropower, Financial 
management, solar power plus the political and economic issues surrounding renewable 
energy. 

WASHTED hopes that the MPhil degree course will expand the University of Malawi’s links 
with industrial partners in the field of renewable energy and that some of the MPhil 
students might progress to cutting-edge doctoral research and some find employment in 
the renewable energy sector. For those students who are already employed or on part time 
jobs, the MPhil research study has assisted them to build knowledge and skills for 
innovation in their organizations.  
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Student Abstract 1 

NAME OF RESEARCHER: Ackim Ndhlovu 
RESEARCH TITLE: An Assessment of Factors Affecting Adoption of 
Ceramic Chitetezo Stoves in Malawi (A Case Study of Balaka District) 
PROGRAMME: Master of Philosophy (Renewable Energy) 
1st SUPERVISOR: Dr. B. Thole 
2nd SUPERVISOR: Dr. T. Morse 
Like many other rural areas in developing countries, the rate of 
adoption of improved cooking technology is very low. According to the 
Global Alliance on improved cookstoves 2012, reliance on inefficient 
cookstoves and solid fuels leads to enormous burdens on families’ 

livelihoods, especially for women and girls. For the most part, cooking remains a woman’s 
responsibility in developing countries, and women bear the burden of not only cooking for 
their families, but also of gathering the fuel necessary to cook the family’s meal. Studies 
have shown that health hazards of biomass consumption have been more in the areas 
where inefficient cooking technology is frequently used. Yet, energy for cooking remains the 
least developed sector and, in many countries, fuel scarcity and natural resource depletion 
affect large numbers of women. 

Three-stone fire is commonly used for cooking and heating in rural areas in Malawi. This 
method of cooking is not only known for its low thermal efficiency but also for high wood 
consumption, and increased emission of green house gases (GHGs). According to Integrated 
Household Survey, 97% of households in Malawi use solid fuels for cooking. The case is even 
more severe in rural areas where use of solid fuels is at 99%. The most common source of 
cooking fuel in the country is firewood at 88%, followed by charcoal (9%), electricity (3%) 
and other means of fuel for cooking at one percent.  

One of the main reasons of global deforestation is increased reliance of a large proportion 
of the world’s population on forests for their energy needs. In order to maintain low 
demand for fuelwood to reduce pressure on the local forest reserves, the dissemination of 
energy efficient cooking technologies such as improved cookstoves is considered as one of 
the most technically feasible, socially reliable, and economically viable interventions 
available. This calls for an investigation into reasons that influence peoples’ willingness to 
use improved stoves which the study focuses on. 

Expected Impacts of the Study 

• It is expected that the research will provide evidence of whether existing cultural 
practices, perceptions, social-economic factors and traditional leaders influence 
improved cookstoves’ adoption.  

• In addition, it will provide a shopping list of approaches that could be employed to 
scale up stove uptake.  

• This will eventually lead to reduced deforestation, reduced burden on women and 
girls of collecting firewood as well as reduced emissions and indoor air pollution. 
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Student Abstract 2 

NAME OF RESEARCHER: Anna Kamende 
RESEARCH TITLE: Community Solar PV Component Cost, Availability and 
Alternatives. Can The Cost of Components be Reduced? 
PROGRAMME: Master of Philosophy (Renewable Energy) 
1st SUPERVISOR: Dr. Bakuwa 
2nd SUPERVISOR: Mr. Kaunda 
 
In Malawi, development of solar electricity is hindered by up-front 
capital cost of solar photovoltaic components. An exploration of 
potential for cost reduction of solar photovoltaic (PV) components can 
scale up community owned solar photovoltaic systems. 

The research study aims at exploring potential for cost reduction in terms of solar PV 
components to increase and sustain community based solar PV systems in Malawi. To 
achieve this, the study will explore component cost, availability and alternatives of physical 
installation of community owned solar PV system projects. 

Community Energy Development Programme (CEDP) in Malawi report of August, 2011 
indicated that, the national grid-connected electricity is available to only 8% of the 
population. This shows that most of the rural areas will hardly be connected to grid 
electricity in the near future. This study is useful because reduction in solar component cost 
will accelerate the utilization of solar energy to serve Malawians energy needs in the 
present and into the near future through community based solar electricity generation. 

Case studies of Community owned solar PV systems in Machinga and Dowa districts under 
CEDP (Malawi) will be used to generate primary solar PV system components. Component 
cost and availability data will be obtained from community solar PV suppliers. Solar PV 
component alternatives will be generated from secondary data. The collected data will be 
analyzed to determine options that can reduce solar PV component cost in Malawi. 

The utilization of solar energy technologies in Malawi is expected to accelerate through 
increased community owned solar PV system projects, if the research study comes up with 
options that can reduce component costs. 
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Student Abstract 3 

NAME OF RESEARCHER: Charles Malemia 
RESEARCH TITLE: Biogas and Organic Fetilizer Production 
PROGRAMME: Master of Philosophy (Renewable Energy) 
1st SUPERVISOR: Dr. H. Gombachika 
2nd SUPERVISOR: Dr G. Gamula 
 

My project is looking at the production of Biogas and 
Organic fertilizer in 200 litre drum digesters as a means of 
improving the quality of life of subsistence farmers in 

Chibweya village, T/A Chigaru, Blantyre using environmentally friendly means. 

The people in this village, which is close to the Shire River, not only rely on the indigenous 
trees as a source of fuel energy for cooking in their homes but also for sale as firewood and 
charcoal, practices that are not environmentally friendly. 

As our population is increasing, the much talked about Green Economy cannot be achieved 
if alternative sources of energy for cooking are not promoted. 

Again the fact that the majority of these subsistence farmers are poor means that there is 
need for interventions like these that will promote production and use of organic fertilizer in 
place of the expensive and environmentally unfriendly inorganic fertilizer. 

Apart from improving food production where the surplus can be sold, the excess organic 
fertilizer can also be sold, thereby economically uplifting the lives of the poor villagers. 

Imagine a village where each household prepared their meals on stoves using Biogas from 
digesters, then all their crops fertilized by the organic fertilizer produced from the digesters. 
Then selling the surplus fertilizer and produce to other people. What good can this do to our 
trees and environment and their living standards? This dream village begins with the 
successful conclusion of the project I am doing now. 
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Student Abstract 4 

NAME OF RESEARCHER: Christopher Mithi 
RESEARCH TITLE: Alcohol/Fusel Oil Blend for Efficient Cookstoves 
PROGRAMME: Master of Philosophy (Renewable Energy) 
1st SUPERVISOR: Dr. N. Chitera 
2nd SUPERVISOR: Mr. I. Kosamu 
 

Malawi is endowed with highly fertile land and various energy 
resources. Despite availability of other energy resources, only the 
biomass resource base has been over burdened supplying the 

greater portion of the energy requirements of the country. Energy resources with 
exploitable potential include hydropower, coal, uranium, and alternative renewable sources 
of energy such as solar, biomass and wind. In urban areas household energy expenditures 
consist of a varied set of uses that includes cooking, lighting, electric appliances and 
transport.  

About 93% of the country’s energy source comes from biomass most of which is in the form 
of firewood and charcoal as a result, this has put environment under great pressure with 
overdependence on traditional biomass fuels, in both the agro-industrial and domestic 
sectors, resulting in an increasing deforestation rate. It is therefore important to consider 
other forms of fuels that may supplement firewood and charcoal as regards to ethanol and 
other liquid biofuels that have important co-benefits as it burns cleanly without any odour, 
soot or smoke and pots stay clean and bright when used in clean cook stoves. 

Handling of industrial waste disposal is crucial in order to mitigate adverse effects of climate 
change resulting from land and air pollution. It is a requirement that industries control their 
emissions and waste disposal through proper use of clean environmental friendly and 
energy saving industrial technologies which will then enhance sustainable development. 
“Safe waste disposal is key to environmental management in industrial development”. 

A clean waste management study on fusel oil disposal can contribute to environment 
protection and provide supplementing household energy supply to urban and rural 
communities for cooking.  

It is a requirement to protect and manage fish resources for sustainable utilization and 
conservation of aquatic biodiversity. Safe waste disposal is the key to environmental 
management in industrial development inorder to enhance the prevention of 
environmental and maintenance of ecological balance (National Environmental Policy, 
2004). 

The aim of the research is to establish proper sustainable waste disposal of fusel oil in an 
environmentally friendly manner than burning the liquid in an open disposal pond. It seeks 
to revolutionize the household energy economy of Malawi and Africa by leading the way to 
alcohol fuels derived from current waste or under used resource for household cooking. 
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Student Abstract 5 

NAME OF RESEARCHER: Moses Gondwe 
RESEARCH TITLE: Effects of Stand-Alone Photovoltaic Systems on 
rural livelihood: A Case Study of Balaka, Chikhwawa and Chiradzulu 
districts  
PROGRAMME: Master of Philosophy (Renewable Energy) 
1st SUPERVISOR: Dr. V. Chikasanda 
2nd SUPERVISOR: Mr. S. Masangwi 
 
Rural areas have very limited access to modern energy services. This 
limits the scope of economic activity and the quality of social services 
such as health and education. Providing rural areas with modern 

sources of energy would transform them by opening new income generating opportunities 
(for example, small-scale welding, milling and other agro-industrial processing, irrigation 
and community water supply). It would also improve the quality of commerce, schooling 
and the health service. Access to modern entertainment and information would be another 
benefit, which, with all the others, would enhance rural standards of living and quality of 
life. The other effect of providing energy for rural livelihoods would be to reduce rural-urban 
migration.   

The livelihoods impacts of stand-alone solar Photovoltaics for rural electrification will be 
assessed. In order to achieve this, the researcher will be guided by the following objectives: 

i. Identification of type of technology used before solar PV system installation, 
ii. Assessment of the impact of solar PV System in rural areas,  
iii. Investigating the challenges that solar PV users face in running the system, and 
iv. Identification the possible solutions to the challenges investigated 

The study will be carried out in three districts of southern Malawi namely Balaka; 
Chikhwawa; and Chiradzulu. An appropriate and representative sample will be selected. 
Data will be collected using self-administered questionnaires, oral interviews and direct 
observation on the site. Depending on the results of the research, the conclusion and 
recommendations on the impact of stand-alone solar PV on rural livelihood will be made. 

  

MREAP - Malawi Renewable Acceleration Programme  
RECBP: New MPhil Programme in Renewable Energy 

 



11 
 

Student Abstract 6 

NAME OF RESEARCHER: Alinaswe Oliver Sichela 
RESEARCH TITLE: Assessment of solar PV Marketing Functionalities and its 

Application: 
 (A case study of Central Region of Malawi) 
PROGRAMME: Master of Philosophy (Renewable Energy) 
1st SUPERVISOR: Dr. Ndione K. Chauluka  
2nd SUPERVISOR: Dr. Rhoda C. Bakuwa 
According to a scoping study for the Scottish Government on supporting 
community energy in Malawi  conducted  in  2011,  only  8%  of  
Malawians  have  access  to  grid  electricity  supply.  The situation is a 

result of Malawi’s lack of electricity generation capacity to meet the demand.  This situation 
has eventually led to inefficiency and unreliability of grid power supply.  The need for 
alternative, sufficient, reliable and sustainable energy resources is therefore essentially 
imperative. 

Others  sources  of  energy such  as  biomass  which  is  primarily  charcoal,  waste  for  
cooking,  heating  and  wood -fuel constitutes  97%  of  Malawi’s  energy  consumption.  
Eventually  this  situation  is  leading  to increasing  deforestation  as  a  result  of  increasing  
biomass  energy  demand.  In the wake of environmental degradation, Malawi is 
experiencing climate change and the drying up of Lake Chilwa is one good example. Solar 
photovoltaic (PV) technologies which is ranked third among potential energy resources for 
Malawi  according  a  2003  Malawi  Climate  Technology  Transfer  and  Needs  Assessment  
report has a potentially huge market in Malawi. Yet today utilization is still a major challenge 
and little progress has been made in improving renewable energy supply. 

Today there is generally an increasing market for solar PV because of increasing efficiency 
and reliability. The government and non- governmental organizations funded projects such 
as hospitals and  schools  are  the  most  prominent  markets or beneficiaries  of  PV  
technologies  unlike  household  and community based markets. Yet still these projects 
experience a short glory leading to defunct systems due to various underlying technicalities 
as a result of sub-standard equipment, poor installations and lack of enough user 
information among others on such installations. More interestingly the majority of 
Malawians who reside in rural areas do not have access to electricity.  Yet these areas of 
society have significant capacity to contribute to economic  growth  and  development  of  
the  nation  for  example  through  agriculture since Malawi’s economy is agro-based.   

While most studies focus on a wider approach on  renewable energy technologies in 
Malawi, the proposed  study  therefore  seeks  to  narrow focus  on  marketing and 
application of solar PV and investigate challenges and solutions on the same for  community  
based  and individual  households  in  Malawi because such areas  are the most vulnerable  
to  various market environmental  features  such  as  politics,  economy,  technology,  
social/environment  and  legal factors. This exercise will therefore involve interacting with 
various stakeholders from service providers, policy/decision makers, institutions of higher 
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learning to end users at all levels in society to gather data on the status quo and way 
forward. 

Student Abstract 7 

NAME OF RESEARCHER: Vincent Vitendwe Gondwe  
RESEARCH TITLE: Scaling up the adoption of energy efficient 
household cook stoves among the rural and peri-urban communities 
in Malawi (Rural area-Traditional Authority Mthiramanja, Village 
Head-Likalawe and Peri-Urban area-Lilongwe District in Ntandire) 
PROGRAMME: Master of Philosophy (Renewable Energy) 

1st SUPERVISOR: Dr. A. Kasulo 

2nd SUPERVISOR: Dr S. Masangwi 

There have been a number of interventions on improved cook stoves that have been 
targeting the low income households that usually earn less than one US$ in a day. The 
interventions that have been implemented in Malawi have included development and 
testing of the biomass stoves that have been produced by the local people and some 
artisans, market testing of the stoves. Some marketing approaches have been tried by 
different stakeholders that have been involved in biomass stove dissemination in Malawi 
that have included Government, NGOs and the private sector. However, the adoption of 
these improved cook stoves have not realized the intended impacts. Therefore, there is 
need to look at a number of factors that might have led to such a situation that might 
include the value chain of the stove itself, the technical design, socio-cultural and economic 
factors that might contribute to this situation. 

The following will be the key deliverables for the research:  
1) A comprehensive business model that will spell out modalities on marketing of the 

household cook stoves in both the rural and urban areas. Will have a focus on the 
value chain and who will be involved, how, why and when? Pricing mechanisms on 
the different identified cook stoves will be looked so that they are still made 
available and are affordable to the poor households in the target areas. 

2) An awareness and information model will be developed for the cook stoves that will 
incorporate the local languages and also ensure that the identified challenges that 
also affect adoption of stoves like education levels are addressed, that is, ensuring 
that the communication uses a lot of pictures so that are not in conflict with cultural 
and other briefs in the areas where research will be done. 

3) Development of a comprehensive operations and maintenance model for the cook 
stoves. With the former, detailed 'Dos' and 'Don'ts' will be designed with a lot of 
pictures so ease of communication. With the latter, after sells services will be 
encouraged as well as simple issues that have to do with care of the stove and 
simple maintenance will be provided in the form of the brochure that will 
accompany any stove that will be sold will be designed. 

4) A result based monitoring and evaluation system will be developed for the cook 
stoves in both the rural and urban areas being targeted.  
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