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ABSTRACT

Thisstudy investigates and expands learning within and between activity systems working with Impre
Cook Stoves (hereafter ICS) in Malawi. The study focuses on how existing learning interactions ar
ICS actors can be expanded using expansive learsseg,pradalised through Boundary Crossing
Change Laboratories (BCCL) to potentially inform more sustained uptake and utilisation of the
technology. The ICS, as a-$ecmical innovation, seeks to respond to climate change mitigation and
adaptationfferts in the countdpwevesustained uptake and utilisation has been problematic.

The study is located in the field of Environmental Education, with emphasis on the diffusion and adc
of socidechnical innovations in the context of ICS techitrdogtudy addresses societal
environmental health risks faced by people using traditional biomass fuels indoors on open fi
commonly referred to as Three Stone Fire (hereafter TSF) through formative intervention supporte
Developmental Work Rete@irereafter DWHREXpansive Learning.

The study was conducted in three climate change hotspot districts in Malawi: Balaka, Dedza and Mz
The case studies are in each of the three administrative regions of the country. Chapita Village ¢
studyd in Balaka district, in the Southern region; Waziloya Makwakwa Village is in Mzimba district in
Northern region; and Chilije Village in Dedza district in the Central region. In order to engage the pot
for transformation in study areas, | tiidddy into two phases. The first phase involved collection

of ethnographic data to more deeply understand the context of the problem including existing leat
approaches. This informed the second phase, which focused on expansive leamitite processes
Chapita and Waziloya Makwakwa case studies. The study used a formative intervention approach, \
focused on supporting the actors to manage the challenges they were facing and work out the proble
situations in their joint activity. Theestptlyyed a qualitative intensive research design because it
aimed at #depth understanding of uptake and utilisation of ICS. This was an important foundation
improving the existing situations througdatimg solutions with research particWgahtshis

generative and actosrented approach, the study employed a multiple embedded case study design
CHAT and Critical Realism were the two main theories that | employed as they resonated with
transformative interest of the study througiy fonuldarning as an emancipatory process with
potential for transformation of human practices. In addition, | used the methodological theory of Expa
Learning from CHAT to guide the expansive learning processes. With the critical realist framing o
study, | employed a critical realist analytical framework, and used inductive, abductive and retrodu

analyses.



The major findings of the study indicate that broadly, uptake and utilisation of ICS is problematic, h
unsustained. The findimgkcate that the majority olusacds in Chapita and Chilije case studies
switched between TSF and ICS, or abandoned the ICS, which was not the case in Waziloya Makw
case study. The underlying causal mechanisms that appear to explain add isflaence 6n a c t i
in all the case studies were the search for convenience during the cooking activity. Further, find
revealed that learning interactions among activity systems were unidirectional which provides evid
for togplown approaches prevateobok stove dissemination. The findings also indicated that most of
the learning taking place was informative, not transformative. It was also inadequate, particularly for
users. A causal mechanism that appears to shape how actors are éetmohgghCiS poverty,

which results in oveliance on dordniven projects. Findings also reveal that contradictions in the
learning, uptake and utilisation of ICS influence the profile of usi@Earfd@8is. Further, the
changeriented leaing processes, as carried th@@hapita and Waziloya Makwakwa case studies
haveshown their potential in expanding learning interactions among ICS actors, evoking and suppol
their transformative agency and enhanciedieixeiity. Thepexesses are crucial in development

and sustaining learning and change in the uptalsat@od aftiCS innovation.

The main contribution of the study is methodological. It contributes broadly to diffusion and adopti
societechnical innovationstigh chang&iented expansive learning processes. The study generated
an Innovative Extension and Communicative Methodology, which foregrounds interaction and leal
and links theosietechnical innovation intemtiwh®cioetechnical innovation ketand ushtion

that potentially informs the dissemination and implementation of ICS projects. Further, the st
contributes to community education by mobilising communities to address contradictions, absence
ills in the society via chaorgentd learning processes. The societal ills facing the case study sites and
the areas around them, caused by climate change and variability and deforestation exacerbate the
of rural women who are afflicted by contiiwestyThe study contributeglobal and local efforts

and initiatives to address environmental health risks faced by people using traditional biomass f

indoors on TSF and climate change mitigation and adaptation.

This study has found oupitlizing the agency of theusean the centre in setEohnical transitions

through contdxased problem resolution and rigorous defitentateed processes of participation

and learning, which allows multivoicedness and takes power relations into account, cataly:
transformative agency, reflexivity, collaboration and learning capacity of ICS actors for sustained uj
and utdation ofhe ICS soctechnical innovation.

! Deliberate: conscious, intentional, careful and unhurried facilitation of learning processes
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CHAPTER 1: INTRODUCTION TO THE STUDY

1.1 Why does research on Improved Cook Stove matter?

Because energy plays such a vital role in our lives today, | hotatstiabegé not only

inform but also help policymakers and others to make wise decisions so that energy is produ
and consumed in a secure, affordable, efficient, and sustainaldectnafagrin

International Energy Agency (IEA) 20forguwar().

Significant facts and statistics on the use of biomass on open fires and its impacts on environment, h
socieeconomic and sustainable development, including longstanding challenges in Improved Cq
Stove (ICS) interventions glptatiw back from 198@sovide the impetus for engaging in ICS

diffusion and adoption research with an emancipatory and transformative agenda.
According toeWorld Health Orgation (WHO, 2016)

Globallyaround 3 billion people cook and heat their homes using open fires and simple stove

burning biomass (wood, animal dung and crop waste) and coal.

AOver 4 million people die prematurely f

cookingwitho|l i d fuel so (unpaged).

More than 50% of premature deaths due to pneumonia among children under five are cause

the particulate matter (soot) inhaled from household air pollution.

A3.8 million premat weoremudialaediseninadudimgsteoke] vy ar

ischaemic heart disease, chronic obstructive pulmonary disease and lung cancer, attributec

exposure to household air pollutiono (unp
1 Fuel gathering consumes considerable time for women and children, limiting other produc

activities (e.g. income generation) and taking children away friomessheeture

environments, women and children maybe ¢

(unpaged).

Black carbon (sooty particles) and methane emitteé tysitoeiciombustion are powerful

climate change pollutants.

A T hseofpollutinduelsalsoposesa majoburdermnsustainableé e v e | duppaged).t o

2 Dr. Fatih Birol is the Executive Director of International Energy Agency.
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The regions primarily using solid futéllsimsain cooking fuel include Africa, Americas,
EasterrMediterranean, Europe, South East Asia, and Westgespamidily, low and
middlencome countr)es
SubSaharan Africes among the regions with the highest populations using solid fuels as main
cooking fuélMorldHealttOrgarsation\WHQ, 2012).
Biomass cooking is among the contributing factors of forest degradation and localise
deforestation (Energy Sector Management AssistancedfE&diap 2015, p. 25).
AFuel wood in sub Saharan African countri
growth rates of the treeso (Conserve Ene
deforestation, lack of timber resources and loss of habitat foretlse spge¢ vi ng i n
unpaged).
Cooking firewood scarcity is increasing in parts of Africa and Asia (ESMAP, 2015).
Malawiis one of the countries in-Salmran Africa with the highest percentage of the
population (91.4%) relying predominantlyoan fioewwooking in both rural and urban areas
with 51.2% of the population in the urban areas and 98.3% in the rural areas (Sepp, 2014 :
United Nation Foundatjoindf, 2016). According to UNF (2016),

0 97%of the population uses solid fuels for cooking.
More than 95% of urban population use sglid fuels
More than 95% of rural population use solid fuels.
Household air pollution affeés88307 households.
Household air pollution adversely affet29289 people (about 99%) of the

o Oy O O

population.
0 About 1250 people die per year from household air pollution.
0 About B52 children die per year from household air pollution.
One major environmental problem is deforestation (UNRe ZFa6)station rate is the
highest in Southern Africa atf2e8%ear (Nkhonjerlameer & Kosard013).

Fuel wood is becoming scarce (UNF, 2016).

% Notice the difference in percentages between firewood and solid fuelsiialebessasolid fuels also include
charcoal.



One of the main technological solutions to help mitigate the negative impacts associated with bior
cooking and adapt to fuel wood shortage and scarcity(ESMARZR015 and Sepp, 20h#).
is also a soeiechnical innovation for climate change adaptation and mitigation.

A variety of ICSs are implemented in the developing world. For example, Anagi cook stove ir
Lanka; si mpl e ef ystibhuedhy thevOnitedl Natian® programh o v e S
refugee camps throughout Africa; metal thsulawcee d A T h a i bucketo Co
and Jambar stoves in East and West Africa; the New Lao Stove in the Mekong region; the Ar
Supra in Indonesia; i@l Mt Cookstoves; Chigaf y ci e n't CaplkstovesC h i mn ¢
Uganda Rocket Lorena; Mexico Patsari; Guatemala Onil Cookstove; Awamu stove in Ugan
Belonio rice husk stoves in Philippines and IrBioliesand Oorja in India and the Phillips,
chulha in South Asia; vented biomass and coal cookstovespianChasa;in Central
America; a range of chimney mud cookstoves in Africa (ESMAP, 2015), and portable Chitet
Mbaula in Malawi.
However, achieving laacge ICS dissemination and adoptiamsechallenging at both
institutional and technical posiBmvg(us 2014 and ESMAP, 2015).
AOf the 3 billion peopl e wthirduse I€Ssyandgvemn mar i
these households predominantly rely on basic ICS that have limited health and environmel
beneytso (ESMAP, 2015, p. 2).
The lowest penetration arshtmiti of biomass ICS is inSaitraran Africa compared to other
regionsexcept South Asia (ESMAP, 2015).
Continued use of less efficient cooking technologies is the rule rather than the exception
nearly all improved and clean cookstove interventidhs2ESYId7).
Abandonment of ICS is a common phenobmhonith past and current cook stove
interventions, for example in India, and some parts of Africa.
In Malawiabout 50% of people who own the basic improved wood steeethestidsstili
efficient Three Stone Fire (TSF) (ESMAP, 2015). This figure could be higher due to reliance
surveys using interviews rather than observations.
The World Bank (20i&3 calletbr substantial change in various human activities, including
policy, otherwise the total number of people relying on solid fuels will remain largely unchan
by 2030 (WHO, 2016).

The voices in the stories below of women in the study-vesddliptiahtions of the facts and

statistics above.



1.2 The plight of woman in the study

Story 1: A group of women from Phalombe district narrate firewood scarcity and sexual
harassment

Participant 1Firewood is further. In the past, we used to cqlleat these days you have
to starbff to the mountain at aroward at nightContextual ProftBeoupnterview,alombe
distrigt(Hereafter CP GP interview, PH)

Participant3Ther e i s a big problem (with firewoo
mountain is near. The problem is that you have to climb high on top of the mountain to fi

firewoodCP GP interview,)PH

Participant 6And for us women to get atphéto ( | t GGP G® interffiewcRH) t ) .
Participant4d. i ke some of wus ar e (CeGRintervéew,dPH)t o c | i
Participant 6/What time would you come d@¥M&P interview, PH)

Participant 4And you come downhill sliding witlttthekb with a firewood bundle on the head.

Someti mes you push the bundle to roll dowr
The mountain is near but the firewood is further because many people are relying on fuelw

busines{CP GP intaew, PH)

Participant 1& the problem is that we do not have any source of livelihood because we have
financial problems as we indicated. So what is happening is that even us women we are cut

down standing trees, and men are burning charcaantetfimd) to support your family. So
now, the firewood is very much further. When you leavamaygqondiay be back around
3pm.(CP GP interview, PH)

Participant 3And someti mes when you meet those

They whigou hard that you get out of the forest unwell. Sometimes when you are unfortunat

they gang rape y(QP GP interview, PH)
Participant 2Yes, they all rape y@P GP interview, PH)
Participant 3instead of killing yaoiP GP interview, PH)

Partcipant 6Some other time it happened but we managed to escape. A friend fell and we wer
back to fetch her. We had to run, and we could not believe we managed to escape. We spent it

days without going back (to fetch firg@B0@P interview, PH)
Stay 2: A woman from Balaka narrates how river flooding provides firewood and how firewood

scarcity coping strategiesetaking away land for farming

Enduser:Here as you can see, we hunt for firewood in these small bushes, sometimes we go
Chimwalire River, when the river floods, it fells some trees from the upper side and banks thet

the lower side. And we rely on that, we go into the river andeebsdngoimetimes you

have to rely on planted trees suchasbiegdme dondét have a natur a
see, we have to leave a small portion of the garden so that trees can grow and we get firew:

from there. Otherwise, for those wholdwaa portion, rely on the flooding Chimwalire River,

but the firewood you Wgbkave fitewoed peobl¢Cmntextiualt g o o

Profilenterview #dbakal)

4 See Section 3.8.2 and Table 3.6 for full explanation for the index coding data sources
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These women are among the millions of women in Malawi, the billiomSobBSadrasm Africa
and globally in neetheEmancipation and transfornta@bican result fré@$ practice.

13Researcherds motivation

My motivation for doing this study is underpinned by a quest for answers. | grew up as an inquisi
observant and curious chiidfather used to say it was a mistake | was born a girl. This is because
these attributes were mostly associated with boys and men when and where | grew up. The sal
attributes led me to study Child Language Acquisitibhafas mgr 6 s degr ee and
Environmental Education. My education background is in Language Education Brodithgnguistics.
my Masté; as | was doing a course in Psycholingwétieswondered how a child would progress

from uttering a rdancorrectly to uttering it correctly within fetheaesvelopment, which was
happening without me noticing how the changes were taking place, led me to do a dissertation in
Language Acquisition. My curiosity and fascination grew wheshd caindpobject for the course
with one child. I completed my MA in Applie
Comprehension and Production of Diof4Byedrd.ves i
People around medralways wondered how | ended up with a dissertation in child language, when &

along my interests were in translation theory and practice.

The same quest for answers motivated the presemisadiycas Bection 1.1 abolemy earlier

fieldwde activities between 1998 and 2003, | made a general observation that developmental project
some parts of Malawi that were seemingly beneficial to the communities, were not taken up in a sust
manneafew years after implementafisran undepuate, | worked as a Research Assistant with

the Creative Centre for CommunitgaMibkiion. Our approach was O0The
mobie communities to address problems they were facing in different parts of the country. After
graduatstudies, | worked as a Language Specialist at the Centre for Language Studies, under t
University of Malawi. Part of my work involved interpretation, translation and teaching local langua
expatriates. Another opportunity to travel in ruraliesmocunied during this time. | visited various
communities in a few districts when | worked as an interpreter for a PhD student from Michigan S
University who was doing a study in fishing management. During these field visits, | came across ve
defunct projectsly curiosity grew because | observed the same phenomena in different parts of th
country, in different projects, with different communities, facing different problems. | wondered \
developmental projects had in common, that lpdotdeéhi®uring my visitosome communities

in Tanzania, Kilimanjaro region, | made similar obddgvatioiosity matured, and in the quest to

find answers, | conducted a study with coffee farmers at the Kilimanjaro Native Cooperative Union.

sidy sought to understand the farmersdé& perce
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economic development Tdu satisfied part of my curiosity. This is because one of the major findings
of the study was ttet much as farmers benefibed the FT premium through implementation of
environmental and s@donomic developmental activities in the communities, they were not engagec
in decisiemakingegardinthe type of activity in which to invest the FT premium. They wanted the FT
premiunto be directed towards their personal economic empowerment,cealtiedrthiesgt in

coffee cultivation and support their families.

Going back home, | sedlithat it was possible to find answers to the questions | had about defunct
developmentatojectsWhenever | had an opportunity to chat with communityesesstzehsin

my home village Balaka, the quest for answers grew. | remember talking to my mother abot
kindergarten project. She told me ttsesygarold niece had started counting and reading alphabet
lettersatkindergarten, but she had regressed bémapsgieatas no longer runniHgnce, my

guestion was why it stopped. My mother was not able to provide a®egplamatpway tosit

my sister in Mulanje, | stopadertain place where they were selling fuel briquettes to purchase
soméor my sister. They told me the project was no longedidmuonhget an explanation for why

it hadstopped either. The only thinthérgal was that they used to beoesiderablyhen the

project was runniMy. motivation and curiosity grew, as | really wanted to find the undéslying cause
understand why the projects were indeed benefiting the peopke]dtugyed The rore my

curiosity grew, the maibeervartbecame, and the more | came across defunct projects in different
parts of the country, such as village banks, rural kindergartens, irrigation projects and fuel brigu

projects.

Wher received an advert feeteolarship on Capacity Building for Managing Climate Change in Malawi,
| pondered what context to focus on, because numerous environmental problems needed addressi
MalawiAt last, | settled on household energy basaageenage girl, | grevinupalaka where

firewood was scarred | knethat ICS projects had been implemented in the district. What | needed
tounderstand was whether the ICS projects experienced similar issues to those indicated above.
firstarticlehatl consulted to write@cept to apgdlyr the scholarship provided evidence that most

ICS projects were defunct in Malawi, and that globally, adoption of ICS was genefaibufatoblematic.
not understand why, knothiaigfirewood was becoming scaesoee parts of the country, ahd th

the ICS saves firewoode wouldbandon it. During the contextuahgtbét | conducted in
preparation for the present stugithered that producers were making money and managed to
construct houses, payftwei r chi |l drenés school fees; they
had brought to them as women, and how they managed to buy domestic animalSsueh as goats.

didso many peompproducinthese stov@d readed that | would be ablen®wer the questions
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only through engaging with the peopleevehtmsely working with the technology. With a language
and educatidmackgroundndworking as language and communlectioer at Lilongwe University

of Agriculture and Natural Reso(lANAR), my earlier assumptions were focused on problems with
communication approaches used to disseminate the technology.

| gavamy scholarship applicatioa colleague dactor itheExtension Department at LUANAR

review iDne ofhercommé s was that, Ait | ooks Iike you \
sur e you don 6 Thephaaséactiort reseagtimdndt pperdinung goocepaper

lreplied Al do not just want tretothe pnoblens oncedl Identifys ; I
them. 0 Then she responded, then | think tha"
about action reseaartthe methodological approaches | was going to use to find answers to the
problemg was clear about one taimythat was why | wanted to do the redelaethcommunities

find solutions to their probl emso

Next, | needdd find a research approach that would help me engage more deeply with the issue
aroundnhprove@ookStoveuptake and wddtion, as well as research participants as a foundation for
finding solutions to the problems experienced in theit edidieseral theories and approaches.

Then | settled on Formative Intervention in order to supporsdonuopmitiéth the challenging
changes and work out contradictions in their various ICS activities (Sannino, Engestrom & Lemos, :
Engestrom & Sannino, 2011) and on Developmental Work Research (DWR)/Expansive Leart
because it places primacy on cati@®was learners and on transformation and creation of culture
(Engestrom& Sannino, 2010). | also settled on Cultural Historical Activity Theory (CHAT) as ai
interventionist theory, that foregrounds change and learning that emerges from engagément with

of contradictions.

Some people still wonder how | ended up doing a Formative Intervention study on ICS uptake
utilsation in Environmental Educdtids.isbasicallyooted in my curiosity, being inquisitive and
observant about the worldratais, and the quest to find answers to questions and problems affecting

themajority of the population in my country and the world.

1.4 Research context

The study is located within a national pnegdaich is working towards building capaaitage m
climate change in Malawi through various mitigation and adaptation activities. It is implemented w
climate change hotspots districts in the Elmnutey the present study was conducted in three climate

change hotspots districts: Balaka, &sdiMzimba (Lilongwe University of Agriculture and Natural



Resourcef UANAR2013) located in each of the administrative regions as indicated Tim€&igure 1.1.
societal ills facing the case study sites and the areas around them include floods, dry spells, erratic |
high deforestation rates, environmental degradation and firewood scarcity, among other things. Thr
Boundary Crossing Change Laborattgh@ypsBCCLWsthe study brought together key actors
ranging from policy makers, implementegsvernmental organisatioN&Os), rural production

groups that are predominantly women, stove promoters, stove traingessaoiklendook stove
technology to deliberatproblematic situatiansund uptake andsatilon of IC&nd find solutions,

in ordeto inform more sustained uptake aadiartilof the ICS. Hence, the study takes a systemic

and relational approach in dealing weéhgd®afacing ICS prastice
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Figurel 1: Map of Malaamdthe study sites
SourceWeaver, 2018



1.4.1 Demography
Malawi is a landlocked country located in Southern Africa, witbananenSAfvica region. It is

locatedb et ween | atitudes 9e¢e 2206 S and 17¢ 306 S a
900 km long and-B&®1 km wide. It has a total area d8418nd&f which 80% is land and 20% is
covered by water, which is mainly comprised of Lakeh®latawntry is divided into three
administrative regions, Northern Region, Central Region and Southern Region (see Figure 1.1).

Malawi is one of the poorest countries in the world with Gross Domestic Product (GDP) per capi
481.50 US dollars in 200r&ding Economics, 204A@¢ording the World Bank (201#),2010,

about 76% of the population lived below the international poverty line of $1.25 per day, and approxin
90% lived on less than $2.00 artaypoorest of the population are wislalamwi( Ministry of

Finance, EconomRlanning and Developm@hEEPD 2016).T h e countryos ec
predomimdly agriculture accounting for about 39Poand 90% of export revenues (Trading
Economics, 201FK)ore than 85% of rural householdstteniaelihoods from-fachagriculture

(Malawi. Ministry of Agriculture and Food [BeskEfit®012, pl2).Biomass also makes significant
contributions to the national economy (Kambewa & Chiwawula, 20Medetin&Bjgastad,

2009) Accating to Kambewa and Chiwaula (2010), the value of charcoal produced in Malawi |
estimated at US$57 million while firewood is estimated at US$117.2 million (p. 6). It is estimated th:

forestry sector d&s c o n tibid). Blomass is also & source of dveliboods n t r

to many households in the country in both rural and urbéat).areas (

Photo 1.1Firewood and Charcoal being transported from Dzalanyama Forest Reserve for sale in Lilongwe
City(Chisoni, August 2014)

Mal awi relies heavily on donor support for i
Kramon & Roberts, 20IB& country has over 500 NGOs, most of which are funded by international
donors (Kalinga, 2012 and Dionne61.38). Howevarpst have no ties with the government and do

not work closely with the communities (Kalinga & Crosby, 2001; Muula & Brddothsiacht20)D1).



culminates in prescriptive approaches shaping how NGOs implement developmental projects, in ti
of typeRensulo, 2015), duration and outcomes that satisfy objectives of the funders. Hence, it appe
to encourage tdpwn approaches in the implementation of developmentabpejaniple, the

Mulanje District commissioner bemoaned how an NGiStéalexittelneed to psentiater and

sanitation as major concerns facing a community that resulted in many children-tigingefrom water
diseases (Pensulo, 2015 h¥dtinders kept channdli@gnoney to HIV and Al (This study

alsofound that external driven projects influenced adoption and quality of stdwesapsmiated

the Aterms and conditions prescribed by the

The main donor orgations funding tinggroved Cook Stéeehnologintervention and NGOs, with

ties to the governmemtder the National Cookstove Steering Committee (NCSSC) include Irish Aid.
United States Agency for International Development (USAID), Norwegian Government (NORAD)
Deutsche Gesellschaft fir Intemate Zusammenarbeit (GIZ). Numerous NGOs work with the ICS
technology diffusion in the country with funding from tiseBersfaaifollowing are some of the

NGOs working with the government under the NCSSC: Concern Universal (presknitiyd known as
Purpose), Movement foreBargy Advocacy &#ilon Learning and AcfidBAULANnetwork,

CLOMA Ltd. and Total Land Care (TLC).

Due to the levels of poverty in the country, the Government of Malawi (GoM)cadvocates low
technologies for hausle use including the ICS (Malawi. Ministry of Energy & Mining (MEM), 2003
Chisoni, 20&58.

1.4.2 Energy situation in Malawi

Mal awi is facing chall enges i (GamulaeHait& Pénh,e e n
2013, p.45 A E n e rdgfigienges arg doyymon which result in interruptions to processes that
require ener ghlurtharmores the middgpnetrange (Oflthe pogulajion is failing to
climb the energy ladder because of the high cost of electricity. Tdradtigheangrgy sources

such as gas and electricity do not reachitto®iog/and rural populations because they are neither
available nor affordable (Brinkmann, 2005). Coupled with frequent power interruptions, the use of w
based fuels such as chalis common amongst the populations that can affordAslaateisiti,

97%of the population uses solid fuels for ¢odKMG016). A large number of the population (91.4%)
relies on firewood for cooking (Sepp, 2014; UNF, 2016), chatséal 82efmctricity 2%araffin

1% and anoth&¥ use other means such as crop residues, animal dung (Malawi. National Statistic

® This is not meant to be an exhaustive list of donor organisations and NGOs working with govedesienty the list inclu
those under the NCSSC.
® See Appendix 1 for the paper.
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OfficefNSQ, 2009) and other sources such as p&gi@oth urban (51.2%) and rural (98.3%)
populations use fired/éar cooking (Sepp, 2014; UNF, 206).ut 88 . 5% of t he ¢
requirements comes from biomass, 6.4% comes from petroleum, 2.8% from electricity and 2.4%
coal (Malawi. NSO, 2009). Households account for 83% of all energyilsiohsComstmuéntly,

the energy situation puts pressure on wood and forests.

Deforestation in Malawi is continuing at a high rate and firewood is becoming scarce in many parts ¢
country (Malinski, 2008; Birkmann, 2005; Nkhonjera et al., 2013,rka@as, 0Rdldespite

ongoing debates in literatareshethevood resources for fuel is the principal cause of deforestation
(ESMAP, 2015pme studies argue that causes of deforestation differ in different regions (Toulmir
2009; Schalagztzarte, 2008). For example, data from 40 African nations indicate a clear link betwe
the rate of deforestation and the rate of fuelwood production (Schalag & Zuzarte, 2008 p. 8). Bar
Openshaw, Smith & van der Pals (1993 d¢inadpressure onoed resources for fuel has added
considerable momentum to deforestation. ESMAP (201 ¢haplesmass cooking is among

the contributing factors to forest degradation sedl dedafestation. In Malawi, the main driver for
deforestation is thagiice of turning charcoal into cooking fuel (Fiorenza, Jangda, Malcomb & Maa
2013; Kambewa et al., 2007 in Toulim, 2009). Charcoal use has led to a 13% decline in forest cov
the past 20 years (Fiorenza et al., 2013.) Additionally, it ihastif@@déectares of forestland

is cleared per year because of charcoal burning (Kambewa et al., 2007 in Toulim, 2009). This pl
Malawi as one of the countries with the highest annual deforestation rates in Southern Africa whi
about 2.8 % per ygdalinski, 2008; Fiorenza et al., 2013; Toulingn200%®,tenth highest

deforestation rate in Africa (Nkhonjera et
deforestation rate of 0. 7 8%0.2% (Kosarhuen Nkhonjetad 6 s
etal, 2013,9)Mal awi 6s forestry reserves declined f

25 years (Malinski, 2008). In some parts of Malawi, women fell standing trees for firewood because
cannot finddiwood on the forest floor (Chisoni, 2014). One example is Mulanje Mountain (see Phc

1.2) where women fell trees for firewood and earning abinglinood (

According to Sepp (2006), energy consumption will continue to grow despite canagns about cli
change. Studies indicate that-basmtl fuels will remain a major energy source in Africa for decades
to come (International Energy Agency (IEA), 2010). The World Energy Outlook report of 2010 estin
that the number of wbaded biomass energyscmers in Si8aharan Africa will reach one billion

by 2030il{id). As indicated earlieelwood in sub Saharan African countries is consumed more than

the annual growth rates of the taaesing deforestation (CEF, n.d. unpaged).
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In Malawi, wood fuel will remain a major source of energy for decades. Figure 1.2 shows wood fu
the major contributing energy resource to the total energy demand in the country in the years leadi
2050.

Contribution of Energy Resources to the Total Energy Demand

8

W woodfuel

M Solar

W Biogas

M Ethanol/gelfuel
M Electricity

Percentage of energy demand (%)
B 88 823 8 8

-
=]

o

2012 2019 2026 2033 2040 2047
Year

Figure 1.2: Contribution of energyocesothe energy dem@ulirce: Nkhonjera et al., 2013)

Loss of forests contribute to Greenhouse Gas (GHG) emissions (World Regd(iR}esd88jitute

Forests store carbon, buffer the planet against global warming by absorbing cartelp thoxide and
stabibe the atmospheric levels of the GHG (Toulmin, 2009; Zomer, Trabucco, Ba28@B& Verchot,
Additionally, forests regulate both local and global weather patterns by storing and releasing moi:
(Toulmin, 2009; Miller & Cotter, dZbiE3)oots bind soils and s&ldlnd, preventing erosion and
creating natural protective barriers against the sun and storms, wind and waves (Toulmin, 2009) w
are increasing in intensity with global warming, (Malama, Kassam, Phiri, & KdXaia;

Toulmin, 2009). Hence, forests influence climate change through physical, chemical and biolog

processes.

Photo 1.2: Loss of forest cover on Mulanje Moy@taisoni, August 2014)

The increase in loss of forests in Malawi causes envpmbtentabkuch as erosion, flash floods

and river siltation (Malinski, 2008) and firewood scarcity (seeAdddtonkiB), women who are
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usually in charge of fuel gathering, have to cover farther distances to collect firewood (Malinski, 2
Brinkrann 2005) keeping them from productive economic and household activities and increasing tt
vulnerability (Malinski, 2008; Chisoni, 2014). In some places, such as Balaka, Mulanje, Dedza, Th
Phalombe, Mzimlaend so orsome households purchasedod; this has huge implications for
household expendittteltbergAmdit, & Seki{@000) notkthat when collection exceeds sustainable

yield, forests do not have enmgto replenish because of over harvesting. Nkhonjera et al. (2013)
notel that the high demand of fuelimdddlawi cannot be covered sustainably by the available supply

if the majority of households continue using the TSF (as is the casehmie$eahgfficiency

of 15% (Malawi. MEM, 2003) which is lower thammasti€Ss promoted in the country. Common

ICS types promoted in Malawi have an efficiency rate of above 30% (Malakini, Mwase, Maganc
Khonje, 2014).

Mass adoption and usemprdved Cook Stowas therefore contribute significantly to achieving
cookng energy supply sustainability in Malawi and allow regeneration of the remainiigsforest cover.
may eventually lead to environmental sustainability with the use of ICS technology in the cour
Environmental sustainability for renewable resdigsdbaithe rate of harvest would not exceed

the rate of regeneration (Daly, 1990). It also includes using Ib&h.energy (

Photo 1.3: Firewood scarcityindshield trees cleared around households (left) and cooking with pigeon
peas stalks on TSF (rigtDhisoni, August 2014)

1.4.3 Climate Change mitigation and adaptation and Improved Cook Stoves
Climate change is one of the leading environmenigé<Hhatlgpresent and future generations

(Fiorenza et al., 20I13)e magnitude of climate change effects varies in different parts of the world.
however, adverse consequences affect mostly poor communities in developing countries that are
able to capand adapb{d). Climate change can lead to resource scarcities resulting in energy poverty,
food insecurity, water scarcity and disease outbreaks, among others (Abeysinghe, Burton, Gao, Le
Masui |, O 06 Br i eénerggpowwidyrposesrdlehge2td thedaghievement of sustainable
development; without sustainable energy, it is difficult to achieve sustainabl8staalaphaent.
Development Goal (SD®)h7i ch cal |l s for daffordabl e, rel iq

(Unitel NationgJN, 2015, p. 213,crucial for the achievement of a number of other SDGs, for example,
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health, education, gender equality, economic growth and climate change mitigation (UN, 2016, p.
Hence, ensuring sustainable energy accessiis delicating not only SDiu7also all the SDGs
(Sustainable Energy for All (SE4AII), 2006 Without sustainable energy, development that lifts up

all people while protecting the planet is simply not possibigp(Bdl.sedall.org/abet

In Malawi, the most serious climate change risks and impacts include prolonged dry spells, seas
droughts, floods, late onset of rains, higher temperatures, delayed and shorter rainy seasons, incre
intensity ofiran f a | | and erratic rains, al/l of whi ch
Environment and Climate Change Management (MECCM)S&itk2: &dtzquhart, 2013). Some

of the environmental risks and hazards experienced aratéodahictisnand variability are due to

the effects of loss of forest cover (LUANAR, 2013; Nkhonjera disahdiRG8yl earlier, forests
influence local weather patterns and regulate rainfall patterns (Toulmin, 2009; Fiorenza et al., 2013

Smithand Haigler (2008) emphdsihe importance of effective policies and projects that target the
remaining forest stock, which theydatgnebe achieved by implementing them in conjunction with
policies influencing domestic fuel consumption. Thss cetacgrned with reduction of rural

househol dsd fuel consumption througnglC8sncour a

In addressing the impact of climate change, two terms are of major importance: adaptation and mitig
Accordngo Smith and Haigler (2008) Ain I PCC ter.)
the emissions of GHGs or rQnnhe other hand adaptdtionesm t |
At he process of adj ustnmenitt st oe fafcetcutasld o(rl netxepr
Climate Change (IPCC), 2012, pii556). human systems, adaptation
or exploit beneficial opportunities and in some natural systems, human intervention may facili
adjustmentmx pect ed c | i niadfpe556).MMhis study £ontablutéseocbbtls ritigdtion

and adaptation e8ol€Ss reduce both GHGs and health damaging pollutants (Smith & Haigler, 200¢&
Musall & Kuik, 2011; GriesMagrshall, & Kdikdr 2011). Additionalby,utilsing ICSs, some
communities around the world, including Malawi, are able to build resilience in times of fuelw

shortage

The use ofmproved Cook Stoves (B33 key technological solution to help mitigate the negative
environmentakaltimpacts associated with biomass cooking and adapt to fuel wood scarcity is wel
documented (Global Alliance for Clean Co¢&&\E2016); WHO, 2016; ESMAP, 2015; Sepp,
2014; Musall & Kuik, 2011; Grieshop et al., 2011; Sgieh &0E&Additionalh\gDG 7 (7.3)
underlines the need for Adoubling the gl oba

objectives (United Nations, 2025) far climate change mitigation and adaptation.
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Despite a rangewariationsmprovedook StovedCS)are mainly designed with the same main
technical principles responsible for the climate and health benefits, among a diverse of other ben
These include (proved combustion efficiency, which decreasesrhasidgg2)improved

heat transfer to the pot, which reduces fuel requirements (Kees & Feldmann, 2011; Grieshop et al., 2
However, emissions can be reduced without necessarily reducing fuel use, for example, if combu
efficiency is improvethatexpense of heat transfer efficiency (Kees & Feldmann, 2011; Grieshop et
al., 2011§3)increased ventilation, which aims to remove stove emissions from thehsowedng area
reducing exposure concentration achieved either via increased lmange amtexar via active

venting using a chimney (Grieshop et al., 2011).

According to ESMAP (2@tpyoved biomass cookstoves, such as the ones included in this study (see
Sections 1.7.1.3 and 1.7.2.3) are csegander improved cooking solulioese are cooking

solutions that improve however minimally, the adverse health, environmental, or economic outca
from cooking with traditional solid fuel technologigsépe 38)a wide variety of ICS in terms of
design and technologies ranging dsebuilt stoves made from local materials tprotased

advanced combustion stoves (ESMAP, 2015).

1.4.4 Brief history of Improved Cook Stove innovation diffursladoption

This section provides a brief history of the progress made incbhokisghalctivity towards
addressing environmemgalith and soeconomic effects as a result of biomass cooking on open
fires.lt provides a brief history of the traditional cookstove and ICS evolution. It focuses on ma
challenges with the diffusnmhadoption of ICS technology géotzhity Malawi.

1.4.4.1 Evolution of traditional cookstouapmmvedookstoves globally

According umar, Kumar and Tyagi (2013), cookstoves evolved with the invention of fire identified
archaeologicakcavations at Chou Kutien in China. During earlier agemvobakigpgnainly

roasting of meatas mostly done over an open fire, with fuel arranged in a pyramid configuration fc
cooking. With the progress ogatigit, open fires were devdlop® ICS, called traditional
cookstoves. The development of pots was a major catalyst for the development of other type:
cookstovedhe open fire was developed into sfiildded balance the pot over the fire. The initial

and simplest form ofghielded fire was the three stone arrangement (commonly referred to as TSF,
open fire or traditional cookstove in litefaIESF supported pots of various sizes by switching the
angles. This improved cooking efficiency and reduced the §cattenmgvaiGradually the TSF
developed into asbhlaped mud enclosure. Despite the fact that earlier innovations increased cookin

efficiency to some extent, they did not address health and environmental hazards at that time due tc
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of awarenessience, the stoves (developed beféreediliry) were called traditional cookstoves
because they had very low thermal efficiency and emitted a fotdfesmakd. o p ment of b
cookstoves started i n Thisdeerationaof coaksiodes weneecalldd9 4 O s
improved mud cookstoves or first generation flued (FGF) dbekBteresookstove called Magan
Chulhavasdeveloped in India in 194&. Raju introduced the improveghohuftud cookstoves,

meant for rural househatdindialesting of biomass cookstoves dates back as far as 1954 when
Theodorovic conducted a laboratory test on biomass burning 16396 Edyipiger measured the
efficiency of improved patticookstove in Indonéligs generation of stohad a chimney to

remove the smoke from the kitikberaf et al., 20pp, 26&€67).

Accordng ¥s hi r sagar and Kalamkar (2014), the TS
remained predominant across the world until the 18th cenaimg. thergreferred cooking
technology in rural areas of many developing countries to date including bethilvareMaiavieri
However, with an emergent fuelwood crisis and expanding deforestation, which is related to the stru
adjustment pragmes’ catalged by the 1970s oil crisis, ICSs started receiving attention to provide
alternatives. This marked the first phas@480y6f ICS development. The focus during this phase
was achieving fuel savings through increased efficienciesradthctimokeing a secondary issue.

This period is marked by the beginning of ICSs in Africa at Sahel. In the second phase of |
development (198® 9 0) , i ssues associated with the wu
enhancement of livelihoods an@in@source conservation gained international recognition. It is noted
however, that many stove proggaexecuted during this phase were not very sutdessfuli t h i r d
phaseo started around 1990 and r esassmokeher so
reduction i n kicdonvdnienu@alics mysmphdsis, see Sdcteon 3.7.4pnim sdove
usecombining additional environment al i ssues
empowerment, health andbe®lfy. Hoedold energy emerged again as focus in 2002 after a decade

of decline. However, most pragsathat molsé the use of the stoves have resurfaced recently in
what is described by internationalsarganions as O6Least Devel opi ng
environmental and health concerns associated with the use of the open TSF in addition to fuel effici
(ibid, pp. 58583).

In terms of diffusion and adoptioprafiied Cook Stovesumber of studies reveal that many stove
programmes have failed penetrate the markets and gain widespread use in the developing world
(ESMAP, 2015; Lambe & Senyagwa, 201plus€o@&Z, 2014; Kshirsagar & Kalamkar, 2014;

"These were fiscal parameters on size and structure of government expenditure on fuel and control over energy
consumption (CruRré&petto, 1992) which led to strict measures to conserve energy due to high fuel prices.
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Sclalag & Zuzarte, 2008; Masera, Saatkamp, & Kammen, 2000; Barnes karabge 1893).
Senyagwa (2015) estiithat despite decades of financing by international donor communities, many
projects aiming to scale up adoption of ICSs have failed to gain acceptance among users and oftel
no further than the pilot project phd3eHSMAP @25) basdon data reviewed from large regional

and country program anda hundrelley global sector participaniSjpn ICS, emplsasi that

the continued use of less efficient cooking solutions by households that adopt clean and ICSs is the
rather than the exception for nearly all improved and clean cookstove in#ryeftoss (p.
phenomenon is often referred to as fuel st a
fuels are added, but even the most traditional systesens &d y a b a retcab20@0dpo ( Ma s
2084).

A number of studies reveal several barriers to stove adoption (ESMAP, 2015; Kshirsagar & Kalan
2014; Rehfuess, Puzzolo, Stanistreet, Pope, & Bruce, 2014; Concern Universal Malawi, 2012; Mali
2008Quadir, Mathur & Kandal, 1995; Barnes et alTh&d®&Yyiers are grouped into technical and
quality barriers, secittural and behavidarriers, economic/financial, institutional barriers, policy
barriers, information and interaction barriereand r on me nt al barriers. T
used in these studies and literature seemingly fails to provide more nuanced understanding of
interplay of the constraints and enablers influencing the uptake, use and diffusion of ICSs. A huge
exists between theory and practice. The language of barriers persists (ESMAP, 2015) despite a grc
awareness of the Abarrierso amondghatla@&ghact or
development actors and policy makers are increasnghttevemportance of psychological and
cultural factors in the design of effective policies, the awareness has not been reflected on or trans
into practice in policy and implementdjosiipilarly, Chaurey, Krithika, Palit, Rakesh and Sovacool
(2012) echoed that while the challenges of energy access are not unknown, possible solutions to ad
them have not been deploy&d)RuizMercado and Masg@lbemoaedhow the ambitifor

programmes to establish a dialetp learn whaeople want in a new stove and what type of stoves
they want in order to ensure sustained use and displace traditional fires has been pursued by ven

programmes in reality after 50 yesirccethe development policy comnstedieygl thig.55).

Literature on the adoption of cook stoves in LDCs asserts that stove dissemination has suffered fron
down approaches (for exgrhplabe & $gagwa, 2015; Lambe & Attridge, 2012; Simon, 2010;
Troncoso, Castillo, Masera & Merino, 2007; Barnes 3t dkod&8s0 et al. (2007) commented
critically on the patsmg approach of the stove dissemination process that disregards the priorities o
the users and focuses on the technical aspects of the stove technol@§d@ppSi27@9 (2010)

echoed thadecisions about innovation development, design and distribution are usually structur
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around tedown molsi t i on directives reflecting the ob
powerful actors sets the parameters of technology innovatgmenhdeoups adopt (and adapt to)
those technol ogies with viad;pyd0dParheset&.(1993,0f wi
p. 131) in their study on stoves in India note that even when the dissemination agencies have integ
effitency and convenience in stove usage many stovengrbgrsersuffered from thedtaon

structure of the progmai.ambe and Atteridge (2012) specificatijhatithe National Programme

for Improved Cookstoves (NPIC) in India discontinued beatse apfmpaches.

On the other harml number dftudies suggest factors that can lead to successful adoption or
accelerating the adoption rate of IC8ga(fpleESMAP, 201RuizMercado, Masezamoré&

Smith, 2011; Barnes et al., 1B88)es et al. (1998)a review of stove progresgloballyargued

that, scarcity and costliness of fuels are more effective inducements for using 1@Ss than subsi
(p-120). However, they pointed out that it is difficult te ¢femeraracteristics of successful stove
programmes because countries are different and have different contexts and culturdigyeferences (
This stresses the significancentifyaley problems within specific contexts and communities trying to
adopt ICS, and the search for locally acceptable solutions, which is the focus of the present study. ES
(2015) nde several recommendations towards scaling up adoption of @& bsgoeers,

NGOs and the private sector. Among the recommendations,de$diAlRe aadled to priseiti
markebased approaches in order to eexdooking market sustainability; provide critical public
goods to accelerate sector developmenanidthiap emphasis on consumer education, quality
standards and policy reform, among other things; and that the private sector should get close to
consumer in order to build product awdiEdegsl0). These recommendations have been drawn
from sveral report findinggd( p.9) and some have been implemented by some countries, including
Malawi, such as the use of raaket approaches (see Chapter 2). However, problems with stacking
persist among communities adopting ICS in manydi€xfeasearlidrappears that the main issue

is how the intervention processes, in trying to find solutions to the challenges, fail to take a systemic
relational approathmbend Atteridge (2012) echoed that there is now a growing awageness amo
cookstove programme implementers, donors and researchers of the importance of understant
household preferences for various cookstove paraméterhow i ndi vi dual s #dAtr

(p.8). However, as observed eghielawareness doesailwaydranslate into practice.

1.4.4.2 Brief historyngbroved Cook Stoves in Malawi
The evolution of timeptoved Cook StowedMalawi is poorly documented. However, from a few
research participantsd rweadinlthe eoantryibetween 100 andp p e

1980. This was at the time ICSs received attention globally to provide alternatives due to the emel
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fuel wood crisis and expanding deforestation as indicated earlier. Evidence shows that there were
activities ithe country theearly 1980s (French, 1986; Urmee & Gyamfiragidfprmation

gathered from one old woman during my contextual profiling in Traditional Authority (TA) Chikur
Mulanje district (Chisoni, 2014, substantiated by French, 188&,a2@16}iit appears that the

initial ICSs in Malawi were fixed mud Bheyesere usually constructed with bricks and mud finishing.
Some were multi pot (two or three) and others single pot.

The problem with the initial improved mud stovesaemayg éfnergy Studies Unit (ESU), 1984 in
French, 1986h an outdoor demonstrgtidne ESUOGSs best stove saved
a standard meal on TSF (French, 1988).d-owever, in a comparative demonstration between the
TSF and the mud stowbekitchen, the mud stove only saved about 5% of the wood required to cook
on the TSHb{d). This was because when they went to conduct demonstratifensiinaie in

the villages, they found that women were cooking indoors to protect the fire from the wind and to us
wood as efficiently as possible (not as they had assumed). As a result, they had to experiment in a ki
setup, contrary to the initlzbdatoryike setip demonstratiohambe and Senyagwa (2015) made
similar observations; they commented on how implementers follow standard processes when devel
and disseminating technologies in developing countries, whereby a techdeisippedoften
laboratorike setting and ptledted in households, while failing to focus on bsarsd(pedife

contexts.

Since the ESU6s target was to decrease defor
estimated that ialation of mud stoiresven up to 50% of the rural households would only save about
0.7% of the trees that were cut every year (French53498Byip.appears to explain why ICS
programmes from th&overnment of MalaBoN) side were silent fanast a decade, only to re

surface arouttte1990s (see below). However, from my own observation and recollection when growir
up, fixed brick mud stoves were available in rural areas in Malawi in the late 1980s. There were
some ICSs, such as basidsiat stoves, common artlumearly 19908lowever, it is difficult to

argue about the efficiency of these stoves because of lack of documentation. Nevertheless, accordi
ESMAP (2015), they are ICSs because they improve on traditional biogyadsStechmiarms of

fuel savings via improved fuel efficiency{pis«ig because the stoves shielded fire.

ICS programes resurfaced arouhe1990s. The most notable ICS prognaas théntegrated
Food Security Programme, a joint préipecGairman Ministry of Economic Cooperation (BMZ) and
European Union implemented by GTZ (now GIZ) which started piloting the promotion of (fixed mud

in 1997 in Mulanje district (Malinski, 2008). It later became part of the Program for Biomass En
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Conservation in Southern Africa (ProBEC). With assistance frimalPe@BEed Food Security
Programme worked in partnership with Mulanje district authorities; it developed and implemer
Biomass Energy Conservation activities. Biomass Energifadqregranes included promotion
of efficient use of biomass for cooking in order to save energy, conservation of biomass, stopping f

degradation and reducing effort spent in connection wiibid,opl8hg (

From 1999, ProBEC promoted a portable clay stoRbiaded Mbatilprotecting stove) for
households in rural areas in the country (Malinski, 2008; Chisale, 2015). Chitetezo Mbaula is a con
stove promoted and implemented in many parts afthey s@uious institutions, including the GoM
through the Department of Energy Affairs (DoEA) and the National Cook Stove Steering Comm
(NCSSC) (sebelow),NGOs (working with GoM or independently) and private and religious
orgarsations. It is théoge promoted time Chapita and Chilije case studies (see Section 1.7.1.3).
Groups and individual local artisans produce Chitetezo Mbaula from pottery clay.

Fromtheavailable litetae,it appears that the GoM paid much attention and took nmajbesteps i
promotion of ICS in the 1988 GoM took a number of initiatives and formulated policies to address
environmentakalth risks faced by people using traditional biomass fuels dodtydorste to

reduction of GHG and depletion of fSmwmsof the key policies that highlight the promotion and
utilsation of ICS include the National Forest Polioy1(®&&?)Jnder section 2.3.11, Gadfoall

a reduction in fAdependence on wood fuel as
promoting the use of woodfuel saving ddalegd\inistry of Natural Resoyhii$g 1996)The

policy clearly recagsi the value and importance of wood fuels, especially for the livelihoods of
producers in rural areas, and explicitly prommtea tiesustainable wood fuel production as a
commercial enterprise (Malawi. Ministry of Natural Resources Energy afNREBAO%EN)t

p.20). Through the National Energy Policy (NEP) 2003, @dadtpledgeonstructive role in the
alleviabn of global emissions and environmental degradation through provision and promotion of I
cost technologies for efficiesatimii of wood fuels (Malsimistry of Energynd MininfMEM,

2003. Another remarkable step was the formulatioratswh®&ibdmass Energy Strategy 2009. Its
overall objective is to ensure a sustainable supply of affordable woodfuels. The three specific objec
are to: (1) to increase the supply of sustainable woodfuels, (2) to increase the efficiency of energy
ard (3) to create the institutional capacity to manage the biomass energy sector (Malawi. MNREE, 2
p. 105)Additionally, the National Climate Change Policy 20Xl thehpgbmotion of energy

efficient stoves that would use less firewood Khfaktvyi.of Environment and Climate Change

8 Mbaulan Chichewa language means stove, but it also a network, MBAULA network (see Chapter 5.3.2.1 and list of
abbreviations).
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Management (MECCM) (2013, pu2®per, the Malawi Growth Development Strategy (MGDS) 2006
2011 identified energy as one of the key priority areas that needed attention (Malawi. Ministry
Economic Planningl @evelopmelMEPD 2009). Similarly, the revised MGDS 2016 highlights the
promotion of environmentally friendly technologies and practices (Malawi. Ministry of Finance, Ecor
Planning and Development (MFEPD), 2016).

Some of the notable initiatale=n to address the environnieatith risks includle formulation

of the National Sustainable and Renewable Energy Programl®8SR&Pysponse to the study
undertaken by the DoEA which revealed problems that hinderedothenewadenergy
technologies (RETs) (Gamula, Hui & Peng, 2013). NSREP is an umbrella programme for all renew
energy projects implemented by various donsatiorgam the country and promotes renewable
energy technologies in the country (Malawi. Mimsirgrament and Climate Change Management
(MECCM) (2012). Another initiative was Barrier Removal to Renewable Energy in Malawi (BARR
2001, which aimed at removing market barriers to increhstgoli@ienergy service delivery
(Gamula et alQ23). Furthermotiee Programmefor Biomass Energy Conservation (ProBEC) 2002
promoted Biomass Energy Conservation &cimitié2©9 as discussed earlier, particuldHg also

use of clay stoves; and the Promotion of Alternative Energy SoRA&E$?)j2007 promoted

nontraditional fuels for cooking and heating to reduce environmenta(ldedgratgtRi08).

In 2013, the then Head of State and Government, Her Excellency Dr. Joyce Banda, launched anc
initiative in Balaka district mudite and energy efficient cook stove pradtittibe target to

produce two million stoves by 2020 under the national cook stove initiative (United Nations Develop
Programme- United Nations Environment Pnogralfoverty Environment InitifiO FUNEP
PE],2015a)Dr. Joyce Bandm behalf of GoiMade the commitment to the Global Alliance on Clean
Cookstoves. The initiative aims to upscale energy efficient cook stoves and sustainable ene
production as an environmentally sustainab®ophproving energy provitsidn Eollowing this,

a Cookstove Road Map Prageavas developed in 2014 with the object te sastlined uptake

of clean and efficient cook stoves in Malawi (GoR Niibhial Cookstove Taskforce wad forme

to drive the 2020 agenda. Ifivaas ¢ h a n nperl i f atre paulblliiacances, and he
potential for leadership, and the strong interest and aetimen of tinr y  $QoM, R4 p.| der s
5).Later the National Cook Stove TaskBmtoatgd into a National Cook Stove Steering Committee
(NCSSC), which oversees and spearheads the commitment (NCSSC Coordinator, Contextual profil
August 2014).is chaired and led by the DoEA.
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Despite the availabilitthee initiatives andgoedi to support the provision and promotion of energy
efficient cookstoves, challenges in the uptaksadion wiliCS persist (GoM, 2014) particularly the
abandonment of ICS, and continued use of the TSF, which forms the basis fas stadgrtaking th
(see Section 1.Bxen more, GoM is committed to address environmental health risks faced by peop

using traditional biomass fuels indoors through joining effort with global frameworks and initiatives.

1.4.5 Commitment for provision of impra@ledn solutions: Global frameworks and initiatives

Effors to address the impacts of climate change and other global environmental problems at t
international level have chiefly been through global treaties and policy frameworks (Zomer et. al., Z
Smith & Haigler, 2008). Some of the notable ones include agreements such as the United Nati
Framework Convention on Climate Change (UNFCCC) with the Kyoto éro¢ocbjgttRe of

the UNFCCC is stabilization of GHG concentrations in thes atireoggberthat would prevent
dangerous anthropogeni c (UN1992,p.f9e UNE-GCCeallsMorlh t h
countries to achieve greater energy efficiency and GH®atmi$sions, which inctute

application of new technologies on terms which make such an application economically and soc
beneficiailfid, p.6) GoM as a signatory to the UNF@C(equired to report on greenhouse gas
emissions and other vulnerabilities. As suchgpedewvdechnology Needs Assessment Report in
2003 to provide an overview of the governme
energy (Hivos,d, unpaged GoM is also a signatory to the United Nations Convention to Combat
Desertificatigg NCCD), the Clean Development Mechanism (CDM) and the United Nations Conventi
on Biological Diversity. GoM is a partner institution to the Partnership for Clean Indoor Air (PC
launched by the United States in 2002, with a mission to imgnesiéhbedltand quality of life by
reducing exposure to indoor air pollution, primarily among women and children from household er
use (Partnership for Clean IndgBCMy 2017, unpagett)is also a partner institution to the Global
Alliance faZlean Cookstoves (GACC), which was launched in 2010 by the United States Departme
and Environmental Protection Agency. GoM made a commitment to GACC to produce and distribi
million ICS by 2020 as discussed earlier (see Section 1.4.4.2). BHarGé\Cdalsion led by UN
Foundation; it mab#i support from public, private, anprofinstakeholders to address the

production, deployment and use of clean cookstoves in the developing world (ESMAP, 2015).

These frameworks not only highlighptwtance of addressing energy poverty and access to energy
efficient technologies, but alsd more importanfibhcus on taking actions at all |8\es2030

Agenda for Sustainable Development, for examplesdirghligded for more researatiesn

energy as well as energy efficiency, among other things (UN,201.ust ai nabl e En
(SE4AIll) Strategic Framework for Resul®l2@d¥ocatietaking an inclusive, peoplared
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approach. This implies ensuring that the voeenefgpoor are heard and that women are full
participants and beneficiarienergy solutions (SE4AIll, 2011&) pAdditionglihe framework
advocates that strategies to close the energy access gap are designed with those affected acti
involvedilg§id, p.50). The framework calls for creating spaces where people can ask questions
deliberate, and explore solutions andsyastergic approaches to energy development and diffusion
processeshid). These frameworks therefore underpin the approaches and methodologies employed
this study, coupled with its transformative and emancipatory agenda.

1.4.6 Diffusion of innovatis

Rogers (1983) deflmkffusion of innovation as the process by which an innovation is communicatec
through certain channels over time among the members of a soc)| Jysamegsages typical

in the communication are new ided)s Ther@re, an innovation is an idea, practice, or object
perceived as new by an individual or other unit ofibhptibh) (As is already clear in this study,

the innovation of focus is the ICS (pradteeljffusion process is important for the prede

because of the way communities trying to adopt the ICS innovation have known it from previ
intervention efforfsee Sections 1.7.1.3 and 1.7.2.3). The diffusion process can help targeted
communities to perceive the ICS as something uszfsb (@ral., 2011). Rogers (1983) proposed

two models for the diffusion of innovations: (1) Tsedcgydtain, which is based onraanéow

of communication from experts (such as technical experts) to ppserti(@)teececentradid

system, in which all members of the diffusiorfssizsie® innovation promoters and potential users)
share information to reach a mutual understanding and participate in designing and implementin:
innovation (p. 346). With thedom approach prewlin the ICS diffusion projects, as indicated
earlier, it can be argued here that the seehimradidels appear dominant among ICS diffusion
intervention projects, more so than the dseg¢mtiadiel$-or Rogers, howevea s oci al sy s
a set o f interrelated units that are engage

(Rogers, 1983. p. MHgnce, thecensalid mo del di mi ni s hselgingprbcess.fij oi n

Usually an intervening aggrines the relative success of diffusion of an innovation by the rate of
adoption, which is the number of people or households acquiring an innovation (Rogers, 2003 as ci
Troncoso, Castillo, Merino, Lazos & MNedEErpin a specified period (R&@03). According to
Troncoso et al. (2011), the degree of use, which is an important component, is often overlooke
determining the extent of diffusion of an innové&@0m)(d=or example, Chaurey et al. (2014)
commented on how energy accesstp®jch as ICS are generally technoldgieailyn design

and how monitorisglone in statistical terms, that is how many devices have been disseminated or ho

many households have been covpré@%p). In so doing, the physical dimensierggfatess
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mightbe ddr essed, but, the question fAis ibidhe cl e
p.51)Somet i mes, however, it is not a matter of
and IBhwendubting this e dy , some practitioners confl a
Owdat illnithsbase O6Gused was sy nothiywagpdged bythetnimber ofa t e
households who had purchased or received an ICS or the number dicetovthsotthnfusion,

for this studyhaveusedi u p ttoarlean @cquiring an ICS stove by means of purchasing or receiving
andi u $oenéan cooking on the stove, of course with different frequencies. The frequencies range fi
abandoning the stove after first use to using the stove a number of times per week, or for selected di
and to using it exclusivelyi Byu s tusej | mandiging the ICS exclusively for all oisiaslar

ways communities use the TSF for as long as the ICS is in functionihgesositdies have been
identified in the literature in the adoption of ICS and fuels: acceptance, initiinse, esed sus
(RuizMercado & Masera, 20153pThis study focuses on sustained use of ICS technology.

1.4.6.1 Technological Innovation Systelmgreoweed Cook Stove

According to Bergek, Jacobsson, €camhicals o n L
innovations systems are Siagbnical Systems (STS) that aim to promote the development, diffusion
and use of a particular technology in terms of knowledge, praaluct®ibSte go beyond
of technology supply to incorporate expdicihyl users of the innovéBeds, 2004)TheSTS

approach is important in the framing of this study becausses émpbath developers and users
influence innovation and diffusion processes and that technological change dependsodn some degr
social change (Atteridge, Weitz & Nilsson et al.2200&;hmology refers to a field of knowledge,

such as rural energy or specific products, such as cook stoves (Carlsson et al., as eited in Atteridc
al., 2013). This study focuses onhawsthold energy for cooking (and heating) as the field of
knowledge and the ICS as the praitboughhe ICS is also used in the urban areas, especially
Chitetezo Mbaula, the study does not include urban household enerdy fatditbok]rigéudy

focuses on the development, diffusion and use of two types of stoves, which communities in the t

case studies are trying to adopt (see Sections 1.7.1.3 and 1.7.2.3).

Technological innovation systems are often defined by their stemttunadlaliing actors, rules

(which may range from legislation to cultural norms to poli¢yamitiatatesal and technical
elements (Atteridge et al., 2013). However, Hekkert et al. (as cited in Atteridge et al., 2013) assertet
investigationnd analysis of structural elements alone has proved insufficient for understandin
determinants of change within innovation $ysieaies to bridge the gap, innovation scholars call for
analysis of both process/ functions and structural elerhantegyf thtfusion concurrently (Bergek,

in Atteridge et al., 2013). They cedthatthere are key processes necessary for the overall function
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of development, diffusion and use of a particular tabl)ologyofking with semitiural histoaic
activity theory in this study, | suggest that attention also needs to be given to histoittcaaband socio
factors, enhancement of reflexivity among actors and evoking and supporting transformative hu

agency in STS (see Chapters 3, 6, 7 and 8).

Bergek et al. (2008) propsseeral process elements in a technological innovation system derived
from literature on innovation and technology diffusion. The processes are concurrent in a technolo
innovation system and are subject to diffeienst doadrenablers (Atteridge, @04B). However,

Atteridget al. (2013) sumrseadisix process elements deemed critical to the success of ICS technology
diffusiorAlthougthe processes included in the technological innovation system frameewlork are a

of the analysis of innovation processes from sedustuaitries, Atteridge et al. (2013) eantend

that it is a useful framework for understanding the opportunities and barriers for change in develc
countries (p. Mhey used the framdworassess the health of various processes in the Indian clean
cooking sectdrhis study however uses the framework as a guide in tracing and articulating one of tl
problems, which it seeks to address in the context of technological inno\se®Ssystenisy).

This study does not intend to use the framework to evaluate the weaknesses or strengths of the sy
but rather to highlight the significance of the interplay between structural and process elements, w
CHAT also emptsasi. CHAT allvs examining the interaction between structural and process elements
within an activity system and interacting activity Syrsietmsal elements are similar to some
elements in CHAT activity systems especially those shaped by rules (rdlée)pdiv{pionwer

relations) and material and technical elements (mediatin@ ai#dfagtsds beyond this, and gives
attention to agentive factors through its focus on agents, and their interactions with others (commu
CHATO6s e mp h aractioss betweerthresetelaneents amd a shared object of human activity
(see Chapter J)able 1.1 below describes the key processes underpinning systems of technolog

development and diffusion.
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Table 1.1: Key processes underpinning systeteslufiology development and diffusion

Process Description

Knowledge development and | Deepening and broadening the knowledge base in the sector. Applie

diffusion types of knowl edge ( e.ingligenmig)i eabdut
disseminated in different ways, and coming from different sources. (|
emphasis)

Setting strategies, directions al The provision of incentives for actors to enter the sector and to direct

goals activities towards certain developmgntsdknologies, applications, or
markets)

Entrepreneurial experimentatiq The actions of entrepreneurs on the supply side, exploring new techn
applications with the aim of creating products and services that can g
revenue

Market forrtian The progressive emergence or promotion of markets for the productg
services being developed; different sizes and types of markets are né
different stages of innovation

Legitimation Building the perception of the technology and itstprapapropriate ang
desirable by relevant actors within and outside the sector. Legitimacy
of both social acceptance and compliance with institutions.

Resource mobilization The mob#ation of different resources, including financial (seed and ve
capital debt), competence/human resources in entrepreneurship, ma
and finance, and other assets such as complementary products, sery
infrastructure)

(Adapted from Atteridgal., 2013, p. 6)

As already pointed out and significant to this shedinterplay between structural and process
elements in a technological innovation Bysteyrsystemie processes in Tableatelshaped by

structural features, the aetodstheir networks, rules, and material and technical artifacts and also by
external factors such as political debates, public opinion and the economic situation (Hillman et a
Atteridge et al., 2013, p. 5) e.g. poverty. Other wider strustimaluidetoulture, tradition and
dependence on natural resources for energy supplies in the caSmoéNtiated, the processes

also have a direct influence on structural features of the system, such as which actors emerge and
they interadab(d, p.5).

El sewhere | have used fAkey actorso included
those interacting with and who have a direct influence on the process of diffusion and use of the
technology in the three caséestttbwever, the ICS practice in Malawi has a number of actors; only
a few are captured in Table TaBle 1.2 provides a list of some structural elements of the ICS
technology innovation system in Malawi. The list is not meant to be exhéerpbirresnreditbar

are the categories for the actors. The purpose is to provide a picture of the technological innove

system.
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Table 1.2Structural elements in the ICS practice in Malawi

Element

Category

Actors

GovernmeniMinistry of National Resources Energy and Enviviamisigngf Economic
Planning and Development; and Ministry of Energy and Mining; Ministry of Health; M
Standards; one District Commission; DoEA under MNREE, NCSSC, etc.

Entrepreneurs.g. Rural production graarps)l artisanal private busine&ses 55 consultin

Technical and research institutiontalawi Bureau of Standards, Universities, e.g. Mald
Polytechnic, Chancellor College, Mzuzu University, etc.

Project implementst NGOs: e.g. Concern Universal, EnDev, Maeve, Cooperazione Ir|
GOAL, Self Help Africa, Hestian, Christian Aid, Africare, Mulanje Mountain Conserva
Mulanje Renewable Energy AgenéigitiBased Orgztions, e.@atholic Develment
Commission in Malawi (CADECOM), etc.

Consortium and Partnershijgsg.Energizing Development, Clean Cooking Camp Mala
camp); Developing Innovative Solutions with Communities to Overcome Vulnerability
Enhanced Resilience, etc.

Donor agencie®JSAID, GIZ, Norwegian government, Irish Aid, etc.

Endusers:Rural and urban communities

Financial Institution€onquest Capital, Microloan Foundation, Opportunity Internation
Malawi, Malawi Union of Savings and CreditiGoeperat

Networkse.g. Movement for-Biergy Advocacy Utilization Learning and Action networ
Cooperation Network for Renewabl e Ene

External actorse.g. Poverty Initiative of the United Nations Developmene&ndgian
United Nations Environment Programme, Global Alliance for Clean Cookstoves, etc.

Rules/institutio

Various policasd initiatives (see Sedtidm.3); National Standard3omkstoves, under the
International Organisation for StaatlardiISO/TC28%an cookstoves and clean cooking
solutions; promotion ofdost technologies for householdulisgal and traditional norms in
cookin@nd heating practices, etc.

Material and
technical
features

Most prevalent are-teshnolog{CSs produced by predominantly rural women groups, ¢
medium private entrepreneurs most of them in rural areas and few in urban areas; p
smalkscale production facilitatesstly uling locally sourameterials

Source: Jalasi, 2017

1.5 Problem statement

The fi

1.4.4.1), people may acquire new cooking technologiss lautdifill rarely abandon even the most
traditional systems (Masdral., 2000). Dissemination of ICSs in Malawidsivdamtitrough
government, NGOs, privatéadthcbased organisatidtris meeting some resistance in that end users

do nouse the ICSs frequently or put differently, TSF has not been fully replaced (Malinski, 2008; Con
Universal, 201For example, studies conducted by Malinski (2008) and Concern Universal (2012
found that about 90% of households that owned TSksaddl&Severy dadditionally, during

the contextual profile that | carried out in preparation for this study (Chisoni, 2014), in Mulanje, Ba

rst problem that t hiAsindxated daylier $seeeSkcsiont o
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Dedza and Phalombe districts, | observed that many households that | visited were using TSF whi
ICS,also found in the household, remained idle. Some households had abandoned the ICS after:
use. This was particularly the case with the portable Chitetezo Mbaula, a common stove disseminalt
most parts of the country, which is almost a bas@&hghi@&evelis a common phenomenon not

only in Malawi, but also among communities trying to adopt different types of ICS in most devela
countries as indicated earlier (ESMAP, 2015; Rehfuess et al., 2014).

The second problem is limited techrialogeation systems approaches to ICS development and
diffusion. As indicated above, technological innovations development and diffusion processes rec
bringing into focus the interplay between structural and process/functions elements (Atteridge el
2013). Nevertheless, in Malawi most structural elements and key processes are overlooked (abser
they are weak or ineffediigeinstance, when it comes to actors, it seems the most important actors in
ICS adoption are women who currentlyTUSE #rel who could use ICS. Contextual profiling research
for this study (Chisoni, 2014) revealed that potential stove users have mostly been in the periphery
development and diffusion activities argl apipedr to be concentrated on producies of
technology. Similarly, some rules (or institutions) that delineate what actors can and should do and
they interact in networks and use the materials and technicarelemakisr absent. The same

applies to material and technical elena¢ntgltide the physical artefacts, such as infrastructure,
equipment and natural resouroesexample, National Standards on Cookstoves are available, but
implementation is problematic (Chaonamwene, 2016). The capacity in stove testingiisdveak due to li
capacity of the Malawi Bureau of Standards (MBS) in terms of equipmesuidoraedtng
measuring emissions, and lack of trained staff in conducting tests andEXp&omentafional

policies are inadequate (GoM, 20)4amd soemareabsent. For example, there appears to be no
specific government policies governing the operations of ICS implementers (who are mostly NGO:x

how to conduct diffusion processes in communities.

Similarly, themprove@ook Stovidustry has focused in a limited way on some process elements. For
example, market formation, which deals with the progressive emergence or promotion of markets fc
products and services being developed (Bergek et al., 2008). The contecéutkmnofite this

study (Chisoni, 2014) revealed problems in stove marketing. Rural distribution networks are almost
existent or ineffective (GoM, 2014). This scenario has resulted in defunct projectsyithsoine places
the knowledge of the@mginting institution. This has left rural production groups with no storage space
and as a result, stoves are damaged. Similarly, there are limitations in knowledge development
diffusion, for example, lack of research and development on teebigicaspetts of cookstoves

(GoM, 2014).
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Most of the structural and process elements are stated as expected outcomes in the Cooksto
Programme Road Map 20061 7, whi ch i s the most recent po
vision for scaling the uptake of ICS in the country. However, most of thelvekairansdated

into practice. Those that have been implemented are either weak, inadequate or ineffective.
Cookstoves Programme Road Map doctakemenmany r e c O
decades with |littlI8e progressiono (GoM, 2014,

The third problem is thatrtiprdvedook Stovendustry in Malawi appears to suffer from tenuous
interactions among key actors; it is fragmented, with few collals@atoreyefieractors (Chisoni,

2014; GoM, 2014). This appears to be related to the tendency tedoeiy ontengention
approaches to ICS, characteristic ofdderarinitiatives. The tenuous interaction may have created
little or no opportunityefaming, knowledge sharing, insights and experiences related to the new ICS
technology. Hence the three problems areHetated v e r Asuccessf ul i nnc
different kinds of knowledge to develop among actors (for example, asand psedsicleut also

a high degree of interacti oetalh213we®. Thiststudys e k
seeks to address this leattmogvledge sharing gap among ICS actors.

Against the background of firewood scarcity, handshgrmssment associated with fuel wood
collection as described at the beginning of
firewood@aving characteristic and other benefits associated with the use of ICS, this study seeks
understandhy sustained uptake andaitiin of ICS is problematic. Addressing these problems is
significant in order to protect the remaining forests and reduce environmental risks and health haz
experienced in Malawi and local climate change andashaifilighted above and especially in

foregrounding rural womends practice and exp

1.6 Research goals, research objectives and research questions

The goal of this study is to understand how actors are learning theg\Cahtebbmothis learning
can be expanded to potentially facilitate transformative agency that can shape sustained uptake

utilsation of the ICS technology.
In order to achieve the goal, the study had the following objectives:

1. To explore opportusitier expanding learning within and between activitybgystems
investigating existing learning interactions among ICS innovation actors, what they learn, &

how they learn ICS technology.
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2. To expand learning within and between activityteystginsm@imcing learning interactions
and resolving some contradictions identified in the uptake and utilization of ICSs.

3. To dentify Transformative Agency Pathways (TAPs) that may result from the Expansiv
Learning.

4. Todevelop amnovative Extension and Comrivmiceethodology for ICSs to guide diffusion
processes and inform extension practice that carstestditeg@ptake and utilization of
ICS technology.

1.6.1 Research questions
The following research questions assisted me to achieve tbbjeetigasch

1. What is the profile of uptake agatiotiliof ICSs, what factors promote anthieingeake
and utsation?

2. What learning interactions take place among ICS innovation actors, what do the actors le:
during interactions, and howegtdehrn ICS technology?

3. What contradictions exist in the learning, uptake&tou otithe ICS technology?

4. How can the learning interactions within activity systems akeyletwégrsystems be
expanded to facilitstistainedptake andilsation of ICSs?

5. What interaction model and what methodology can be developed from the study to facilitate

technologyustainedptake and wgdtion?

1.7 Case study description: Demography and evolution of Improved Cook
Stove practice

Thissection describes the three case sCGitigsta, Waziloya Makwakwa anduvllhijge

1.7.1 Chapitallage case study

Chapitaillage is in Balaka district in the Southern region of Malawi (seeBaigeeid bcated

at 14e58dé5aatiloS4kedf7ibR20. 70 E | ongitude. Charyg
Mmanga, in Traditional Authority (TA) Nsamala, Extension Planning Area (EPA) Mpilisi. Chapita
three sulillagesNorosani village, Asikimu village and Ngungwa villageest edieg cexis

Mangochi tuoif, about-T0 km from the study Jitee case study was constructed with participants
from Chapitédllage. However, the trainer and promoters werahesilfeqya. Thestove promoter

stayd about 10km away from the study area astdvihdainer about 15km awHye NGO
responsible for promotion of ICS project is Concern Universal, which has offices in Balaka Town
about 25km from Chagtacern Universal has promoted the ICSmpipagtita from 2009 (see
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Chapter 5, Section 5.2.1.2). The stove production gsiaplished 201®hy Concern Universal

with expertise from GIBapita is among the oldest communities where ICS were implemented in
Balaka district. By the time inemwed the study (with the contextual profile), the cookstove project
wasfiveyears old arsgveryears old upon completion of fieldwork.

1.7.1.1 Livelihoods in Chapita village

Like the majority of rural populations in Malawi, most householddlag€lsapiiae on less than

a dollar a day. In some extreme cases, especially during hunger periods, roughly between Septer
and March, some families in Balaka consume one meal a day (LUANAR, 2013). Households rel
subsistence farming that reliesifiedagriculturel he staple crop is maize, which is used to make
Mal awi 6s s nsempQOther crops imaudeccattbn, pggdon peas, sweet potatoes, soya beans,
groundnuts and leguminous crops susdugmandkhobweSome families keep g@aid chickens.

Due to climate variability, Balaka receives erratic rains (short rain seasonsdimidpells,
precipitation lower than average, extreme rainfall causing severe floods and persistent heavy re
(LUANAR, 2013). This puts presshoaisehold income as some crop yields are severely affected.
Sometimes community members sell livestock during food shortages in order to buy maize and ¢
food itemsh(d). Most people rely on piecework for daily survival. The type of piecéaark ranges
gardening activities, such as making ridges, or weeding gardens on a contractual basis or daily b
fetching water for brickiding, etcA £w householdansmalscale businesses such as selling
scones, running small grocery shapdingdicks and selling fish at Mangochoiftliris against

this background that the stove production group saw ICS as a source of livelihood.

1.7.1.2 Firewood situation in Ckilpijé

Balaka is among the districts with the highest rate ofiae{@esty Parks, Hudson, Tsirinzeni &
Willcock, 2017). Firewood is scarce in the district, likewiseiba@haphta case study site has no

natural forest or a community forest nearby. The main sources of firewood are small bushes aroun
commuity, fallen trees deposited at the riverbanks of Chimwalire River, and exotic trees such as k
gum. Other sources include crop residues, for example, maize cobs, pigeon peas stalks and some
Over the years, the community has developed cegies straesponse to firewood shortage as
follows(1) Keeping a few trees around housétjoidbocating a piece of land within a garden and
allow trees to regeneré@g Felling exotic trees that they planted such as blue gum trees to make

firewood4) Leaving some shrubs to grow in the gardenitigtmepouancheand (5) Purchasing

9 The firewood situation is deschiising on data gathered from research participants and my own observation during
contextual profiling (Chisoni,.2014)
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firewood, especially for those who do not have enough land to cultivate and cannot afford to spare ¢
land for woodlot

1.7.1.3 Concer nSpddject mplemerdation foddlo mi nant | C

When Concern Universal entered the communities with a stove intervention gedjdlag it mobili
community wheasinterested to form a stove production groupvdiepsedominantly women
groupsThen they trained the groups in stove production and stove firing through a local stove trai
that they subcontract (see Chap&sacton 5.2.1.4yhe Field Facilitators monitor stove quality
together with stove promoters whose main duties anenstiime gnd selling (see Chapter 5, Section
5.2.1.3)The groups were provided with staadgndiduction tools. A feedback mechanism was put

in place to monitor quality with serial numbers that identifies stove production groups (Stove Camp, :
as me of the quality assurance tools, in addition to the stove production cycle which is the main qu
control tool (see Chapter 6, Photo 6.2sdendisually purchase stoves from the local production
groups within the villdgegare supposed to pasd the stove from the promoter (see Chapter 6,
Section 6.3.3.1). On the other harstih\teepromoter purchases stoves within and outside the zone
and sells them both within and outside tltepending on sources of supply and demand available.

A zoe comprises of several villages and has a production group. The production group is suppose

be locatedloseto a good source of clay (Stove Camp, B)13, p.

The type of stove promoted is Chitetezo Mbaula as indicated earlier. The stove bhasiuesigned

to produce, in order to targenmme households (Malinski, 2008) in line with the goal of GoM of
advocatingpwcost household technologies for affordability by rural poor populations (MEM, 2003) :
indicated earli&¥ith improved fufi@ency, the stove reduces the amount of fuel compared to the
TSFIt can savep to 60% of firewood in @walitions which include using the stove with dried small
pieces of wood (or split) and covering the pot with a lid when cooking (Ma&inskov2eas, it

can save over 35% of firewood (Chisale, 2015, unpagéd) situsgadns. The stove uses other
sources of fuel such as maize cobs. The cleaner combustion reduces emissions of smoke, he
reducing indoor air pollution, andi¢taeskfire reduces the risk of burns and fire accidents (Malinski,
2008, p. 9). Box 1.1 sunsemthe evolution of Chitetezo Mbaula as outlined by Chisale (2015).

10 concern Universal used a similar model in Chapita and Chilije case studies, hence the use of plural forms referring t
differencommunities.
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Box 1.1: Evolution of Chitetezo Mbaula

1999: A portable stove appears from the camMulatye district. IFSP Mulanje teams up with ProBEC fof
transfer.

2000: Chitetezo Mbaula is born with the help of ProBEC with the following dimensions:
firebox height8 cm,
small pots sitsl5cm,
upper @meter large pot size
bottom diametesmall pot size
smoke outlet/pot rest heitybmn
Door 12cmx 12cm
Replaceable door (optional)

Photo 1.4: Chitetezo
MbaulgChisoni, June
2016b

2002: ProBEC introduces better bonfire kiln to Mu#d

2004onwards: out of Mulanje ProBECseggaining on kiln and stove production countrywide thrénaged
trainers.

2006: Redesign of Chitetezo Mbaula to incorporate lessons learnt from the rocket stoves (higher, narr
smalledoor). Quality control tools on production of the stove developed.

2008: ProBEC trains Concern Universal ind®aledtn Univerbalcomes the main source of Village Based
after the phasing out of ProBEC and carries on training psagsdtidghgcountry.

2013: Agreements on dimensions for Chitetezo Mbaula during QuaslétyCeonprol poster released (see (
6, Photo 6.2). Paddle moulds reintroduced.

2015: Chitetezo Mbaula has become the most appropriate locakytpliddiced/pod stove in Malawi.
Source: Jalasi, 01

1.7.2 Waziloya Makwalsaae study

Waziloya Makwakwa village is in Mzimba district in the Northern reghnimiblslsdaacated at
11e54600S | atitude ahraditichd Auth6rity Oltiwddo, Extensigni Ptannohg .
Area Mpheremb®aziloya Makwakwa is a group village headed by a Group Village Headman Waziloy
Makwakwa,; it is comprised of five villages. The case study was constructed with participants from
village including Daniel Makwakwa, Chiuzwani, and Kawanika Chisi. CADECOM implemented
cookstove project in two areas, Kapongolo and Ehlonipeni. However, the study included the Ehlon
area onlyThe nearest tradiogntreis Mpherembe, about 12km frorstublg sitetCADECOM

promoted the ICS project in Ehlonipeni from October 2013, under the Integrated Commur
Development project (see Chapter 5, Section/.the time | commenced the study (with contextual
profiling), the cookstove project wamriths old and almtbseeyearsold upon completion of

fieldworklhe project phased @eightays after the last session of follow up workshops on 30 June 2016.

1.7.2.1 Livelihoods in Waziloya Makwakwa

In Waziloya Makwakwa, households rely omselfsisteng that relies orfedegriculture. Most
people are not employed; however, tobacco is the main cash crop and source of income for m
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households, followed by maize. Maize is also a staple food. Other crops include groundnuts, soya b
andmilletSome households rear cattle, goats, pigs and chickens. Some households received two go
each from CADECOM distributed under the ICD project; then each household would give two goa
the next household who did not receive initially, @dtisritbd groduced. Other community members
grow vegetables in vertical gardens courtesy of CADECOM MAngrajeeteives erratic rains

and droughts are common, which are attributed to rampant deforestation in the district (LUANAR, z
p.15)Addi i onal ly, droughts, | and degradation, s

livelihoods in Mpherembe BiRE. (

1.7.2.2 Firewood situation in Waziloya Makwakwa

The main drivers of deforestation in the area are tobacabegravgrgnd for farming to cater for
growing families, charcoal burning (common on the other side of a community amadittiain forest)
use of firewood for household cooking and heating. The main source of firewood is the commt
mountain forest.éwiood is moderately scarce, but the distance covered for firewood collection is
becoming farther, compared to some years back, because the forest i divaipiasinthere

was no need for firewood collection trips because villagers doeMeboalleetf the homesteads.

Today, iakes five hours on average to make one trip to fetch firewood.

1.7.2.3 CADECOMO6s project i mplementation mod

When CADECOM entered the study site, they formed clubs in each village. Each club was forme
include amixture of 20 of the most vulnerable persons from the community, chosen by commun
members. Some villages had more than one club because they had more than the required numbe
club.The areas of vulnerability of the members within in thedddidslhelod AIDS infected or
affectegpeople (such as those who are taking care of a sick person), those who are taking care
orphans, orphans, the oldn#eeliestwidows and widowers. This was done to make sure that the
vulnerable persons shouldflbdreen all the interventions within the ICD project. The ICD project had
three componerftsod security, water and sanitation, and natural resource mahageenenérs

of the clubs called themselves volunteers because they were supposeoi¢ctrfmtiep such

as the construction of ICS on voluntary basis. Community meetinged/&resengsthpeople

on the different interventions and those who were participating in the meetings were trained appropr
for a particular intetiem For example, some people were trained in stove constructien. When end
users need a stove, they collect all the required construction materials (see Table 1.3) and then co
the group members who were trained in stove construction to awestarchar@ADECOM

used a Strength Based Approach (SBA), whicrseimtzdspeople should use the skills and
materials they have in their local environment to develop their lives.
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The type of stove promoted is a basic fixed chimney mud cooksteveoaiking areas (multi pot

stove). The middle area is large and designed to tskeefpotdyand other large cooking vessels,

for exampleessels farsimaand heating bathing water (Chisora, g0%8). The two side cooking

areas are desggphfor smaller cooking vessels, for example for cooking)résist Photo 1.5).

The chimney is drilled from the stove through the wall and takes the smoke out of the kitchen, but
the hole is visible from outside (see Photo 1.5). Thedtsigneds$o be cheaper, and hence uses

local materialShe design is originally from Uganda and some members from CADECOM learnt ar
brought the technology to Malawi (see Chapter 5, Section 5.2.2.1). The implementation mode

completely charitable mirglcommunity members.

There is limited documentation and scientific knowledge about thermal efficiency of the stove, combt
efficiency and increased ventilation because of limitations in knowledge development and diffus
fragmentation of thdustry and the learsingwledge sharing gaps highlighted ldaxliever, the

stove qualifies as an ICS stove because chimneys improve indoor emissions (ESMAP, 2015, p.
Evidence from the study also shows that the stove has improvedeheynoaliefficoved heat

transfer to the pot (see, Chapter 6, section B.4.2df)mated that one bundle of firewood lasts for

two to three days when cooking on TSF; yet the same bundle would last approximately two weeks
cooking on the ICS (Qhijs2018 p. 53). This translates to firewood saving of more than three times
as much per meal compared to the TSF. This is mainly due to the materials used for construci
especially cow dung (see Table 1.3) and the stoviealksigB describes thaterials required for

stove construction, their purpose and quéantities

Table 1.3: Basic fixed chimney mud cookstove construction materials

Material Quantity Purpose

Ndhulad One20litrepail Cementing ingredient that prevents cracks andhendurability of
the stove

Cow dung One20litrepail For retaining heat in the stove

Grass One 10itrepail For holding the ingredients together, to make a bond similar to
reinforcement wires when making a cement slab

Antihill soil Three0litrepails | For bonding with other ingredients

Sand One 20itrepall For holding all the ingredients together, as when making ceme

Water For mixing the ingredients

Banana tree trunk One medium and| For making openings on the: stpaee for placing firewood, for

small sized directing fire to the side cooking areas, and for making chimne|

Source: Adapted from Chisonia205s1)

11In Chisoni (20164a, p. 54) the quantities of cow dung and sand were two 10 litre pail measurements. Hence the adapt
in the quantities in Table 1.3.

12Ndhulani is a type of soil obtained from an anthill built by a certainftypenfréitsare smaller and hard and the

soil is dark in colour; the anthill soil has a cementing agent and wound healing properties. In some piags of Malawi this
used on a navel of a newly born baby to dry the umbilical cord.
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Photo 1.5: Basic fixed chimney mud cookstove (left) and chimney outle{€trigdn), June 2015)

1.7.3Chilije Village case study
Chilije village is in Dedza district in the Central region dellzdavei. located at latitude

14¢e22640.440S and |l ongitude 34¢e¢e1906.590E. It
Authority Kachere, and ExtenoniRg Area Chafumbwa. It is near a goveomtnethed forest

reserve called Dzalanyama Forest Reserve. The case study was constructed with participants from (
village. The NGO responsible for promotion of ICS project is Concern Urotfiezealybetiza

about 100kfrom the study site. It started promoting the cookstove project in April 2011 under Nsam:
Sustainable Energy Project and established a production group in thé\isémeetiyearof
commencement of the study, the caogrsij@ct was three yadds It phased out in June, 2015

month after | completed exploratory phase. The nearest teasliNitweadr, about 25km from the

study site and Kap&lawever, the area is ren@ieehicles pasSoncern Universakdasimilar
implementation model as in Chapita village to disseminate ICS (see Setmigever.foBLhilije,

there were some limitations to the model in terms of locating the production group near a good sour

clay (see Chapter 5, sectiB.2).

1.7.3.1 Livelihoods in Chilije

More than half of the population of Dedza district is classified as poor and anothgrd2.9% as ultra
(Malawi. National Statistical Office (NSO), 2008 and NSO, 2012). In Chilije village the main sourct
peoplés | ivelihoods ar e s {edagicsltureandresoufrcesdaenvedfpmt h &
Dzalanyama Forest Reserve. Some people rely on selling fuelwood products (Katumbi, Nyenge
Mkandawire, 2017) as a coping mechanism against fodd deidieasies (Munthali, 2013).
Marketing of fuelwood products #sffamdive because of the huge demand for charcoal and firewood
in urban and subban communities (Katumbi et al., 2017) (see Pbaspitdt)eforest being
government contrgllpdople can access the forest reserve without peflavigsiersometimes

the forest guards are pr es e firewoedordellinglofarges forh ar g

charcoal burnifgamb® lands also provide an alternative sélikegdiltoods. Some people grow

13 Dambds a wat used for a class of complex shallow wetlands in central, southern, and eastern Africa.
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vegetablesuch as tomatoes and leafy vegetahtesther cropsuch as sweet potatoes and
sugarcanen dambo lands. Usually these farming activities take place after the conventional farmi
season and provide the community with an alternative source of food and income. Most people ar
employed. Hence, the stove production group saw the I@8gsraduable business and a source

of livelihood. Apart from charcoal and firewooceBustinesiouseholds are engaged irscatall
businesses such as selling scones, sugar and pig meat. Other businessesanghgle
commoditie®r exampjsomehouseholds sell tomatoes in exchange for maize. Tobacco is the main
cash crop and source of income for many households, followed by maize. Maize is also a staple f
Other crops include groundnuts, sweet potatoes, cassava, soya beans, IBtaBenand mi

householdsisepigs and chickens.

1.7.3.2 Firewood situation in Chilije Village

As indicated abowhilijevillage is near a governrientrolled forest reserve, héregood is

available, but due to forest depletion, collectiondistenaeds increasingoittakes about five

hours for a return trip. Deforestation is high in Dzalanyama Forest Reserve (Munthali, 2013). Acco
to Katumbi et €017)Dzalanyama Forest Reserve is under massive demolition (p. 891). The main
drivers of deforestation and forest degradafiosl production with charcoal at 40% and firewood
production at 32 f#did) (see Photo 1.1). Environmental degradation in Dzalanyama Forest Reserve is
affecting water supply in LilongwblkitgiZ017. The forest reserve is the source of three rivers
Diamphwe, Lilongwe and Bleamgwe water board gets its rawinvatdrerto supply Lilongwe city

(ibid). It is envisaged that the deforestatiowitetentinue to acceleratdess there aedfeave
interventions directed at the root causes (Munth&lijtR@t8)trends in deforestation, firewood will
become scarce in the near future, hence ICS projects in areas around Dzalanyama Forest Reservi

timely interventions to rescue the rerfaieshg

1.7.4 Convenience and the Improved Cook Stoves

The two types of ICS promoted in the three case studies are described as convenient. This is ct
based on the characteristics of the Stbeesharacteristics include firewood saving, whioh help
saving firewood collection time; production of less smoke, which helps in reducing indoor air pollL
saving cooking time, and for Chitetezo Mbaula, portability is sk leyriplegsiomoting agents

as an important aspect of converfemdee fixed mud stove, cooking time is saved because of the
multiple cooking places, which allows cooking three dishes at the same time, and the amount of
generated and retained from the stove plus the improved heat trangfer ohhetent. Mia,

cooking time is said to be saved through heat retention and improved heat transfer to the pot. A cont

feature of convenience for Chitetezo Mbaula is speed in cooking which relates to cooking tii
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Convenience is controversial and it dependldsenperspective, i.e. promoting agents-and end
userd whathe agentsay the stoves do in theorgetimes differs fimenformance aspects in real

life situatior(@/hat the stoves actually Bois is an important aspect in relation to the findings of the
study (see Chapter 4). For example, from the perspective of the promoting agents, Chitetezo Mbalt
fast when cooking and it is markefed/aa cWhhgh 0 means i fausetiso . Ho v
contested fromtheend er s 6 per s p e gettions @3.1{b3 4.8)steCfsdautiore r 6
6.3.1.4).

On the other hand, the TSF is considered less convenient because of time spent in searching
collecting firewood; time and esgegy with discomfort in managing smoke in kitchens; time spent in
cleaning pots due to lots of srAtdafor those households who do not cook in kitchens, the non
portability characteristics become problematic during harsh weather condiomsysiidteas t

from sunlight, sudden rains and strong winds.

1.8 Outline of thesis

Chapter introduces the studbyt begi ns with researcher6s moti
study. It provides the research context by highlighting demagrapientahproblems such as
firewood scarcity, deforestation and climate change impacts in the country and globally, the |
technology and its contribution to addressing some of the problems. Additionally -itawweals the top
approaches to cook stiigseminatipglobally and locally, it provides a history of the evolution of ICS
globally and in Malawi and some challenges to adoption of ICS, aanldthecglatmhmitments

to address environmehéallth risks associated with biomass buroyemn dinedt highlights the

centrated and decentsali models to diffusion of innovation and components of technological
innovation systems in relation fohkCSroblem it seeks to address. The chapter describes the three

case studies involvethanstudy and it conclualigsan overview of the thesis chapters.

Chapter 2eviews the censadl and decentsali models to diffusion of innovation in relation to the
approaches used in dissemination of ICS globally, in Africa, Southevtalfsicdtatisicusses

three dominant approagheuding centsalil service delivery, participatory approacmeskasid
basedpproaches used in the dissemination of ICSs. It thissosgdsnarketing strategy as used

in ICS promotion and otlemhamnisms suakfinancing models and subsidies that aid the promotion

of ICS. It discusses the implications of these approaches and strategies in the learning, uptake
utilsation of ICS innovation, by identifying the gaps in the approacrsesisidébaheddominant
analytical frameworks used in the analysis of ICS interventioes aod)tagir implications for a

changerientedearning study.
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Chapter 2liscusses the theoretical and methodological frameworks employed in thesttudy. In the fi
part, it discusses CHAT, the epistemological theory and Critical Realism (CR), which was usei
underlabottCHATIt provides the justification for using these theoretical perspectives. It also discusse
conceptualitions of learning. The second part of the chapter conogatesesh design and

research approaches employed in the study, the research process, data collection methods, ethica
validity issues. It discusses the two phases employed ifeth@statdyy and expansiva)so

discusses the formative intervention approach, asddaayweansive Learning/DWR and the critical

realist analytical framework.

Chapter 4liscusses the profile of uptake asadiotilof ICS and the factorptbatote and hinder

uptake and wddtion of ICS. The first part discussebyazs® profile of uptake andatitin,

described both quantitatively and qualitatively. It includes among other things, the types of sto
available in a household,tthees and fuel type used, the size of pots used on ICS, and the frequency
of use of each type of stble.second part discusses factors that promoted and hindered uptake and
utilsation of ICS in each case study.

Chapter Bliscusses the findings ometirming taking place among actors in ICS practice in the three
case studies as well as at national levélstarés withdescription of the evolution of each activity
system in each case study in relation to thét aligecisses the learningjestt in each learning
interaction identified, the content of the learning and the ways in which the subjects are learning
innovation. It identifies and discusses the directionality of the learning interaction in each case study
the implications fgptake and wliion of the ICS. It also provides evidence of tenuous interactions
between actors, and at the end, it identifies a causal mechanism that appear to shape the way actor

learning the ICS innovation.

Chapter @liscusses the contramiatiidentified and asedyfrom the activity systems in each of the

case studies. It starts with a discussion on discursive manifestations used to access the contradict
After discussing the analysis of contradictions, the chapter concludedidaitiora aogenerative
mechanisms that appear to influence contradictions across cd$ediudipst er uses Ct
second and third generation to surface contradictions. Four types of contradictions are identified ac
the case studies, includimgary, secondary, tertiary and quaternattyagdtkee uses retroductive

analysis to surface generative mechanisms that give rise to the contradictions using the lens of CR

Chapter 7 discusses how | worked with research particg@népita and/aziloya Makwakwa
case studies to arsalgonflicts and disturbances in their activities andsbawiveel for ways to

“SeeSsection 3.2.2.1 for theestudgeani ng of odédunderl abourd
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find solutions to some of the problems in their practices, using BCCLWs and the Expansive Lear
Cycle. The chapter discusses sbiie solutions identified, how participants experimented and
implemented some solutions. It also discusses some limitations encountered in the search for solu
and implementation. The chapter concludes with identification and discussion bothgerse cell
studies and how this signifies transformative agency development in research participants and
generative potential of expansive learning processes.

Chapter 8provides an intensive analysis of the expansive learning processes by mapping
Transformative Agency Pathways @APs)wi ng fr om Sanninods Vygot s
(Sannino, 2045as analytical framework. It discusses how the expansive learning processes enhanct
reflexivity and evoked and developed transformative agency in researctapavedipasts,
influenced the mode of interaction among participants during BG@pWs didoeisses how the

three theoretical underpinnings (transformative agency, reflective talk and modes of interacti
influenced decision formation and decision implementation.

Chapter Provides a synthesis of the thesis; it identifies and Kesctissisgs from the study,
contributions to new knowledge and recommendations emanatingHeorhaipésealso provides

main recommendations for each of the case studies for specific activity systems and recommenda
for interventionist reskars. It develops and presents the Innovative Extension and Communicative
Methodology for the dissemination of ICSs as one of the majos aodtricdimmendasiom
societechnical transitions that foreground interaction between structwsd atemamts and

ongoing expansive learning in the diffusionte€koimal innovations. It also discusses some of the
limitations to the study.

1.9 Conclusion

Ths chapter has provided a justification for conducting the stathorghabker things, provided

the research contdtdhas highlighted the social and environmental problems that the ICS technologic:
innovation seeks to address. It has highlighted the various global ai lpaahetfog ICS to

address the fimlemsit has highlighted thedown approaches predominant in the dissemination of
ICS practice, which appear to have implications for persistence of fuel stacking in almost all
interventions. The chapter describes the problem the study sssekgtmadajdesearch questions

and outline of the study. The justification for conducting the study continues in Chapter 2, focusin
dissemination approaches in ICS and major research paradigms predonsingntiGSs analy
interventions.
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CHAPTER 2: A REVIEW OF DISSEMINATION
APPROACHES AND ANALYTICAL FRAMEWORKS OF
IMPROVED COOKSTOVE PROGRAMMES

2.1 Introduction

This chapter reviews the dominant dissemination approaches employed by different ICS intervel
programmes globally, the strategies uséteidissemination of ICS and mechanisms employed to
support the dissemination models. The review reveals limitations in termssafiarptake, utili
learning of the ICS innovation. The chapter also reviews theoretical frameworks emplsyed in the an:
of ICS innovation prognasy delineated to the context of this study, and identifies the gaps in the
frameworks in relation to the le@emitrgd approach taken for this study.

Thechapter begins with a brief discudglobal concerns leadiriggantroduction of ICS technology

in different parts of the world, the places where the technology has been disseminated and prog
made in the disseminationsgiotially. It then briefly reviews problems with uptakatiamdodtili

ICS globallyighlighting ftedvice stacking, followed by a brief resievoo | ar s6 r espon
problems. The chapter then reviews three main dissemination approaches: centralised delivery sys
participatory approaches, and Aiadedd approaches, witneples provided under each approach

to illustrate how the approaches are employed in ICS innovation. | have illustrated participat
approaches used in ICS innovation disseminatleAgsiptive Management Scheme, Participatory
Rural Appraisal amidnfative research. In the case of marketing approaches, | have provided an

example of pure commesai@min and social enterprises.

The chapter also reviews mechanisms such as subsidies and financing models used to support
dissemination process athtmarketing as a strategy used to reach euséosedhis is followed

by a summary of the implications of the dissemination approaches, highligitvmg the top
characteristics within the approaches and associated implications for guteda aHationsof

ICS technology. Further, the chapter briefly reviews some analytical frameworks used to analyse
innovation prognawes. The review concentrates on-Bedmical Systems approach because it
shares some features with CulturaicHistativity Theory, which | employed in the study. The

discussion leads me to explain why | opted for CHAT.
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2.2 Global concerns leading to introduction of ICS technology: A summary

At the beginning of the thesis and in Chapter 1, | capturedatdadeimshih introduction of ICS
technology globally. The emphasis on concerns for ICS interventies giffegramegions,

countries or communities adopting the technology. In my reading of literature on ICS adoption, |
identified four majoncerns that lead to the introduction of ICS te¢hioiogonmental concerns

including increased deforestation, environmental degradation, climate variability, an(Pglimate chang
Health and wbking concernsicluding indoor air pollatmhthe associated deaths and diseases,

and injuries from bu(Bf¥Economic concerimcluding povel@)Social concerriacluding scarcity

of biomass fuels, such as firewood, the associated burden placed on women and girls, taking girls

from shoolas well asexual harassment during fuelwood collection (see also Section 1.4).

Apart from addressing these concermpstghgal benefits from ICS technology (see Chbsater 1)
draw theattentiorof donor organisations, NGOs, and goverrbents.all, ICS technological
i nnovation can contribute to progress on si X

as indicated in Table 2.1 below:

Table 2.1Potential benefits of ICS in the progress of the United Nations Millennium
Development Goals

Millennium Development Goal Potential benefit

Goal 1: Eradicate extreme poverty § Decrease income spent on cooking which can be used to purctiase
hunger other necessities, provide a source of livelihood for rural production
Goal 2: Achieve universal primary | Increase school enrolment and staying in school by decreasing the
education children to collect biomass fuels and preparebimiakisg

Goal 3: Promote gender equality an Decrease the time women and girls spend gathering biomass. Decr
empower women particulate matter in households.

Goal 4: Reduce child mortality Decrease the amount of particulate matter and carlwanlimmtbid

respiratory and cardiovascular diseases of which children are expos
dwellings and in the company of their mothers during cooking.
Goal 5: Improve maternal health Decrease exposure to harmful particulate matter and carbamchonox
labour by women collecting, transporting biomass fuels, and prepari
and sexual harassment associated with firewood collection.

Goal 7: Ensure environmental Reduce consumption of biomass and emissions linked to ckmate ch
sustainability
Source: Adapted from Bielecki and Wingenbach32D14, p.

2.3 Progress in ICS dissemination efforts globally

There are many different cookstove pneggobally implemented by different institutiolest NGO
programmes, internationdévelopment agessponsored prognaes, governmeldd programes

or private initiative prognamUrmee & Gyarfil4, p.630). The ICS progesmare scattered in
regions that predominantly use biomass as the main cooking fuel in loncanmdcouaidtes.

The regions that chiefly rely on solid fuels as the main cooking fuel include Africa, Americas, Eas
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Mediterranean, Europe, South East Asia, Western PacifiSaaadaBulirica (ESMAP, 2015).

Figure 2.1 below shows biomass cookingtgetifoyl region. Of particular focus is the Traditional
Solid Fuel Stoves (which include Three Stone Fire (TSF)/open fires), ICSs, and Minimally Imprc
Chimney Stove&dHowever, ICS technology is combined with Advanced @ookisteveap.ist

worthhoting that the largest shares of traditional unimproved solid fuel stove ustabananin Sub
Africa (71%), South Asia (66%), and Southeast Asia (41%) (ESMAP, 2015, p. 95).

Biomass Cooking Technology Mix, by Region (% of households)®

East Asia
100% = 431 M HH
1% 1%® 51%
60% 30%
70% £ 18% TL“‘O
11% 81% W Souutlh Asia
Latin America and o, ), 100% =322 M HH
the Caribbean % o %
100% =108 M HH 1% Sub-Saharan Africa 41%

100% =171 M HH \
8%&,

Southeast Asia
100% =127 M HH

I Renewable Energy Stoves® Minimally Improved Chimney Stoves Modern Fuelstoves
Traditional Solid Fuel Stoves B ICS ans ACS

Figure2.1: Biomassooking mix by redi¢@ource: ESMAP, 2015, p. 95

From around 1980s, ICS penetration has progressed with variations in different ydwpoas. By 1984
were a few thousand ICS progeamround the globe (see Figure 2.2) (Urmee & Gyamfi, 2014;
ESMAP, 2015). In 1990s, eviddroves that there was a substantial growth in IC&gogsam

well as distribution of ICSs (Urmee & Gyamfi, 2014). By 2010, there was noticeable penetration of
programmes around the world (Urmee & Gyamfi, 2014; ESMAP, 2015). Figure 2.2sstiongs the tran

5Solif uel cookstoves whose chimneys feature mini mal to
p. xiii.)

®Advanced Cookstoves (ACS) are fan draft or natural ¢
particulate emizsireductions and approach, but do not yet match the performance of modern fuel cookstoves (IWA ISO
Tier 3 for indoor emissions, #ier3 or efyciency) (ESMAP, 2015, p. xiii)
YFigure 2.1 uses fdat a e s tl4d soacefercatidnatrcoudr |&vel;, abgeegatet uipn e vy
and triangulated to remove duplication; it is an upper bound estimate since, in the absence of survey data for many
countries, the analysis assumes one stove per household, an overly conservative dableriptpovedstove
technol ogi es@). ( ESMAP, 2015, p.
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regions have made from around 1980s to around 2010 (the coloured areas in Figure 2.2). The cc

differences in Figuredehot significant for the focus of this section.

Cookstove Programs: 1984 Cookstove Programs: 1994

Cookstove Programs: 2010

Figure2.2: Cookstove prograsitransition
Source: Gifford, in Urmee & Gyamfi (2014, p. 630)

Despite the progress made in ICS technology dissemination, access t&destitl ecchatignge.
According to a 2017 World Bank report, 3.04 billion people lived without access ta2€l&dn cooking in
(World Bank, 2017, p. 6). The largest of the populatiorP&cificAsmal Africaid). Figure 2.3

shows percentage of population with access to clean cooking on the world map in 2014.

© Under10%
@ From 10% up to SO%
@ From 50% up 10 100%
@ 100%

Figure 2.3: Access to clean cooking, 2014
SourceTheWorld Bank, 2017, p.6

18Clean cooking combines access to clean fuels and technologies for cooking, which can be achieved typically throug
switching to liquefied petroleum gas or adopting advanced combustitimtbokstbi@aass more cleanly and
efficiently (World Bank, 2017, p. 6).
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2.4 Problems in the uptake and utilisation of ICS globally

There is overwhelming evidence of the problems with uptak&candfutitproved cookstove
technology globally. Studies have pointed out that ICSs have tdil@uddigkeay in developing
countrieexcept ihina, Cambodia and some pnogsanmKenya and Sri Lanka (ESMAP, 2015;
RuizMercado & Masera, 2015; Urmee & Gyamfi, 2014; Chaurey et al., 2012; Zerriffi, 2011; Kee:
Feldmann, 20M/prld Bank, 201 hri&ali, Slaski, Thurber & Zerriffi, 2011; Bailis, Cowag; Berrueta
Masera, 2009; Barnes et al., 1993, to menfjoDesfate enormous diversity and complexity of stove
programmes implemented in different regions of the world, including Afta, IStuthAmerica,

East Asia, and the Caribbean, there are five major reasons for failure iesh& Ipesgrantiude
dissemination approach used, the technology involved, lack of proper understanding of the needs ¢
people who use the techgplisggmentation of effarid insufficient attention to scalability and
sustainability issues (ESMAP, 2015; Urmee & Gyamfi, 2014; Kees & Feldmann, 2011; Shrimali e
2011; Ruikercado & Masera 2015; Troncoso et al., 2011; Barnes et al.,B&93;20bi[d Due

to these reasons, the ICS intervention pregireawe failed to necessitate change in user habits,
cooking and lifestyle changes, which has led to low motivation (Chaurey et al., 2012) on both
consumer and the supply side. Despiéettiieat some progneesn have been successful and
achieved their set objectives, satisfying the cooking needs ,abkueguiseosconsideration their
cooking behaviour and preferences while improving overall efficiency still remainmeecRallenge (Ur
Gyamfi, 2014, p. 626). This challenge has also resulted in the failure of mme&nfpiphodnam
commenting on the success and failure of ICSrEspdraercado et al. (20idmarked that

for a programeto achieve its goals and claim success, people must adopt the technology and contint

using it in the long term.

The 2011 World Bank report estimated that there were 166 million cookstoves still iiDéise in the fielc
these ICSs, 116 million werkimaCmore than 13 million in the rest of East Asia, nearly 22 million in
South Asia, about 7 million ¥s8baraifrica, andver 8 million in Latin America and the Caribbean
(World Bank, 20p14). That some 166 million ICSs were still in usesidased quite a legacy for

the effostof many countries and doimd.(However, according to Shrimali et al. (2011), it is unclear

what fraction of households possessing ICSs actually use them on a regular basis (p. 7543).

2.4.1 Fudlevicestacking
Historically, the full displacement of traditional cooking fuels and stoves, by modern clean fuels or

has been difficult, yet stacking has been commonly observed in different parts e¥iitreadw|d (Ruiz
& Masera, 2015). Stacking occdiféarent patteresnultaneous use of several stoves on each day

and alteiation of stoves (lbid.) to cook specific dishes. Stacking of fuels and devices has bee
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documented in the energy literature over the last fouibi@caues3). Due te theatation of

tangible healémvironmental and s@conomic benefits has proven elusive because even when the
promoted fuels and ICSs are used in the lptigeteare often combined (i.e. stacked) with the
traditional ones to fulfil all houssdedid originally met with openiliices|§.42).

A number of countries have documentiVicestackirfgr example, China, Indonesia, Mali, India,
Mexico (RulMercado & Masera, 2015) and Malawi (Jagger, 20diiylte mention a few. In some
cases, displacement of traditional fires has proved unattainable, edesigmitic sell/es that are
adapted to cooking practices-Mrutado & Masera, 2015; Troncoso et al., 2011).

RuizMercado & Masera (2015¢robd that although stacking of fuels and devices embodies the
dynamic interplay of elements in the ICS technological innovation system, the interactions have rec
little attention. They also have observed that studies have not etepthctubdys and
examination of stackibgl). Thus as indicated in Chapter 1, the present study critically addresses
device stacking via CHAT alloaviogus on the interaction between the elements of the ICS
technological innovation system (see Chaplttea &ritidal Realist lens explaining the phenomena
beyond thactual and empirical (S&8@00; Benton & Craib, 2001) to find the real. Since the surface
appearance of things may be potentially misleading as to their true character (Benton & Craib, 2
p.120) (see Chapter 3). Stacking has adverse consequences because the very intention of introdu
of clean fuels and clean cooking technologies issigfeatededuction of harmful emissions (indoor

air pollution) and sustainable consumptiodfoéiN&ulercado & Masera, 2015).

In relation to stacking has been the abandonment of ICSs. For example, Troncoso et al. (2011) foun
that some women in a study conducted in Mexico had stopped using their ICS even with proper fo
up after indtation of an ICS by the implementing team. This tendency has also been observed in Mal:
(see Chapter 1) and in India (Kumar, Chalise & Yadama, 2015).

2.5 Scholarly responses to problems with uptake and utilisation of Improved
Cook Stoves: A summary

Duwe to the problems highlighted above, teff@temerged to understand the complexities of the
adoption of ICSs, a topic that has remained a key challenge in the 40 years of stove dissemination (
Mercado & Masera, 2015, p. 42). Thesda¥Woihalded existence of a growing body of empirical
evidence emanating from stove programd case studies that have documented energy choices
and employed different conceptual frameworks to describe the transitions from traditional cool

technologies toS@echnologies (RMiegrcado & Masera, 2015). Other studies have employed new
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monitoring technologies of stove use and provided quantifiable facts of the dynamic patterns of hous
cooking practicdsd). Other effgttave been directed towards understanding what practitioners need
to know and to do about the ICSs and fuel choices in order tcatiosyreoutilat the target
population reap the intended beibefjisiéor example ESMAP, 2015; Relefuas?014; Stoydus

& GlZ, 2014. These effoave given rise to different theoretical frameworks employed to analyse the
problematic situations (see Section 2.12). Efforts have also culminated in an examination of fac
influencing adoption of ICS als] foeexample Simon, 2010; Troncoso et al., 2011; Rehfuess et al.,
2014. According to Rdercado and Masera (2015), these factors have been explored in literature sinc
the 1980s (p. 43). Some of the factors highlighted from a few studieemsludh peginivn
approaches to diffusion, problems with interventions that focus only on cooking technologies and pc
(ibid). In Chapter 1 (Section 1.4.4.1), | have explained the factors in their categories.

Ezzati and Kammen, in-Rg@ircado and Baa (2015)ommenting on the situation, ersghésat

Aithe varying |l evels of success of fuel c han

househol ds to adopt i n#3. inasystdmatic redewdssaand not e
barriers to largeale uptake biomass ICSs, Rehfuess et al. (2014) identified 31 factors influencing

uptake from 57 studies conducted in A& a, Af
be influential, depending on contektp . 12 0) . Similarly, van der |
RuizMercado and Masera (2015), in their study concluded that the factors could not be ranked by de
of importance ¢&). This is consonant with what | pointed out in ChajeeatLtddaiis to provide

a nuanced understanding of the interplay of the constraints and enablers influencing the uptake, use
diffusion of ICSs. Hence, as | argued in Chizgstigimilficance of the study and one of its contributions

to ICSdiffuson and adoption studseshe shift from the languagé®fh a bl er s and be

fcontradictionso in the diffusion of I CS i nn

Further, it is interesting to note that there appears toumkendoessing on access to ICS,

scalingup (or adoption), with few focusing on sustained use (Rehfuess et al., 2014).

2.6 Dominant dissemination approaches of ICS globally

The way in which diffusion of a technology is carried out is an impofrthet admetdn process

and one over which change agents can have an influence (Troncoso, 2011, p. 7605). Globally,
promoting agents have used three major approaches in the dissemination of the technology. They in
(1) centralised service delalsoyjknown as exged (2) participatory approaches also referred to as

contextesponsivand (3) markleased approaches also known as consagotiapproaches or
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business models. The approaches are linked to the three phases of ICSalevelopnich®70

(see Chapter 1, Section 1.4.4.1). The approaches are distinct but overlapping (like the phases) with
dominating a particular phase of stove development (see Sectioren2B4.32.@&Aart from the

three approaches, there isombination of the centralised service delivery adoasedrket
approaches called social enterprise. Social enterprise is employed in mengoreg@mnmnan

pure commercgalion approaches. Other pragesitrave combined aspects of all threadygso
commercialisation strategies, participatory strategies and centralised service delivery-strategies. Mz
based approaches employ other mechanisms such as subsidies and financing models to aid uptal
the technology, especially for poor conSSooeismarketing strategies are used to reach -out to end

users of the technology with different promoting agents employing variants of the strategy.

2.6.1 Centralised service delivery
Centralised service deljasp commonly referred to as dordarguoyernment distributiodels

or governmelad approachelsave been used in the earliest efforts to improve access to cleaner
cooking fuels (Zerriffi, 2011). Major governmenimgsdgaaedisseminated thousands of new
cookstoves to rural vikagedifferent countries (Urmee & Gyamfi, 2014). In the 1980s, dissemination
strategies mainly focused chelplfapproaches or distribution of free stoves (Kees &FEldman

p. 7596). Despite the fact that it was a predominant approactsin@&iedidie/es, it has been

used in some stove progresin the recent decade, for example in Malawi (see Section 2.9), Mexico
(Troncoso et al., 2011) and in Senegal (ESMAP, 2016). A combination of international donors, ce
and subnational goventsas well allGOs have largely funded, coordinated and implemented these
efforts (Zerriffi, 2011, p. 273). The basic idea during this period was tevite ployoatwiity for

rural citizens to benefit by saving fuel wocetiwbihgleforestatn (Urmee & Gyamfi, 2014).

Under the centralised delivery model, a few cookstowesprogreaged to distribute a few thousand
cookstoves by 1984 (Urmee & Gyamfi, 2014, p. 630) (see Figure 2.2). Some countries with w
established programs had distuited or sold up to 5000 ICSs; these included Guatemala, Southern
India, Indonesia, Kenya, Nepal, REgyu&uinea, Senegal, Somalia, and Sri Lanka (Manibog, as cited
in Urmee & Gyamfi, 2014, p. 630). Some countries also sold a significant numbadisuch as Bu
Malawi, Mali, Niger, and Rwanda (Urmee & Gyamfi, 2014, p. 630). Another group where mini
initiatives took place included Bangladesh, Botswana, Fiji, Gambia, Lesotho, Liberia and few Ce

American/Caribbean countbiel. (

The centralisedlivery model continued up to around 1990s and it made progress for the first time |
ICS distribution. This period is associated with the emphasis on the link between indoor air pollutior

traditional cookstoves, leading to the concept of IC®maenityg gnd resulting in the substantial
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growth of the ICS industry as indicated above (Urmee & Gyamfi, 2014). During the same period, |
government program were initiated in China, India, Bangladesh, Sri Lanka, Nepal, Africa and Latir
America (Uea & Gyamfi, 2014, p. 630).

However, literature shows that ICS pregremihe miti980s had mixed success (Zerriffi, 2011,
Shrimali et al., 2011 and Sesan, 2014). For exampleeprogeamnc h as fAt he | ndi a/
stove programs weuecessful in dissemination but less successful in sustenmmghamges in
energy systemso ( Zetherprofrdane faile@td stdle,up, pspeci@llysenaller S
NGO progranes, which targeted smaller geographic regiomddhadteexpand, or donor projects

that failed to thrive once funding was no longer avaijalite general, many past efforts to
disseminate ICS, primarily by governments and NGOs were not successful (Barnes et al., 1993; Tror
et al., 2007; Smali et al., 2011; Lambe & Atteridge, 2012)., Msugited in Urmee and Gyamfi
(2014)remarked in the World Bank report,

After years of promotion effortssleagediffusion has not occurred. Fewer than 100 000 stoves
have been distributed watjvaif which 0% have fallen into disuse, and anc8886 20
are used only intermittently. (p. 630)

Several reasons are attributed to the failure. The main causes of collapse are mostly attributed to
implementation approaches, inappropriateogeeinalck of community participation, and lack of
training (Urmee & Gyamfi, 2014, p. 634). Evidence shows that the approaches were not alw
supportive for the construction of high quality stoves, whichfeesatitegl negative image of
stoveshat break easily, that are not worth spending money on and consequentijkaesntt used
Feldmann, 2011,7p96). Some reasons given for discontinuing use were that the stoves did not real
save energy, did not eliminate smoke, or were broké&nGyamée2014, p. 634). This meant that
programmes failed to offer consumers somethingulthmake thesthangdrom traditional cooking

methods (Shrimali et al., 2011). For example, failure to take into account local cooking cultural prac
(Urme& Gyamfi 2014).

AThe I ndian National Program on | mproved Cht
programs that can go wrong with govarnment ¢ o o k s t($hvineali, 2041, p. i7543).iltv e s O
distributed 32 million stoves petied 1983000 and a 199996 survey showed that perhaps 60%

of stoves distributed to that point were still in use (Sinha, in Shrimali et al., 2011, p. 7543). It is envis
that the numbleasdeclined significantly since then, given lack ofjomgoingent support and the

ultimate withdrawal of the progeébid). The NPIC was criticised for poor stove design, low quality,
high programecostand low uptake ratiegl]. It also heavily subsidised stoves, and this destabilised

preexistingocal markets for stoves (Barnes et al. in Shrimali et al., 2011).
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The emphasis of the centralised delivery approach was technological (Sesan, 2014), and not on
involvement of the key actors in the diffusion process. It was dominatquenividrkiay
relationships between those perceived as experts; the savvy technicians or engineers and women &
cooks, a clear tdpwn implementation approach (Sesan, 2014asCGigseein Sesan (2014,

critically commedon this:

local womenwer not involved in stove devel opment
6acceptabilityd after a round of technic
internalised perceptions of the everyday activity of cooking were deemedatdhige inferior t
6objectivebd technical parameters that st o\

Practitioners then realised that the centralised distribution and large subsidies as solutions to the el
access problem were insufficient (20aikfip273). The early failures from this first dissemination
approach provided lessons to ICS pragjraptementers (Sesan, 2014; Urmee & Gyantf, 2014)
inform determinants for implementing successful stoveep(byraee & Gyamfi, 2014).

The toglown approach in improved stove dissemination began to shift with the introduction
participatory approaches around the late 1980s (Sesan, 2014). However, concerns on technologi
driven ICS progmaesand quality issues of products persist asso@®rfor prognarafailure

presently. Improved cookstoves are still designed in laboratories to optimise efficiency rather t

convenience related to cultural cooking practices (Urmee & Gyamfi, 2014, p. 635).

2.6.2 Participatory approaches

Participaty approaches in ICS innovation can be mostly traced to the early 1990s, when the researct
on a Commission of the European Communities (CEC) funded project employed a radically diffe
approach which encouraged active local participation andwpestioonma deliberate attempt to
minimise outsider bias in the process (Sesan, 2014). As indicated above, the shift to participa
approaches developed out of lessons learned from the failures of the centralised service deli
approach. Hence, thisr i od i s al so res$ponsdveéoshesvéthet
2014; Honkalaskar, Bhandarkar, & Sohoni, 2013). Participatory approaches were considered as vit
facilitating a detailed understanding of user needs and paraesuctdes f any development
programme(Rouse in Honkalaskar et al., 2@B)3Dpiring this peribeére arose a generalsatidin

among practitioners that the cooking technology intrinsically involves diverse local contexts
traditional meaniraggached (Sesan, 2014). Hence, the only way to gain insight into the workings o
0traditional & contexts was to work wibd, h | oc a
p. 8) (emphasis in original). Further, this approach pghatamastiove project should perceive and

i ncorporate women as Oexperts in the fieldo

Hence, practitioners developed an understanding of the need to adapt the stendttioaihe socio
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econmic and environmental specifications of local contexts as a presiesyaséssfaf stove
programme(ibid). This understanding underscores the need for active participation and engagement
local partners at all stages in stove projects (Sékan, 201

NGOs, especially those that worked at the grassroots, began to encourage local people to participe
cookstove prognaes and knowledge production processes (Honkalaskar et al., 2013; Sesan, 2014)
The movement also brought more attentiount$ider orgaations to establish autonomous, self
sustaining mechanisms of stove dissemination than in the first phase, in order to improve stove uf
(Sesan, 2014). Sections 2.6.2.1, 26d226.2.3 provide a few exaAipdégprogrames that
incaoporated participatory approaches in cookstove dissemination.

Despite employing participatory approaches and having a renewed focus on dissemination syste
stove dissemination in local communities as well as stove uptake was generally loyvas the same w:
was during the centralised delivery service (Barnes et al., in Sesan, 2014 and Honkalaskar et al., 2
These problems led to the search for other more effectisestaihisglfalternatives to reach the
poorest in different contexts, whith ted markbtsed approaches to cookstove dissemination
(Sesan, 2014) (see Section 2.6.3). The successassetisudtaining marietsed approach

adopted by the Chinese National Improved StovenB{NtBénalso added impetus to international
governments and Agovernmental agencies to follow #hasket approaches (Honkalaskar et al.,

2013, m2).

2.6.2.1 The adaptive management scheme in improved cookstove dissemination

The adaptive management scheme is an example of participatorysgrpmaClsedissemination
programmes. Adaptive management as an approach to natural resource mesfjesnent
documented by Beverton and Holt (1957) and subsequently Hilling (1978) and Walters and Hilborn (:
developed it with the nadaptive spurces managen@William2011) Later, Walters (1986)
elaborated it with adaptive deaisikimgil§id. In natural resources, adaptive management refers to

a structured process of learning by doing and adapting based on what is learnkid§\AWed@rs & Ho

in Williams, 2011, p. 1347). This lefesngs through informative practices of management, with
management strategy adjusted as understandingoifWitives, 2011, p.1347). It integrates

design, management, and monitoring processes emplagsd topiishs systematically in order to

19The purpose here is not to be exhaustive, rather to illustrate how participatory approaches have been used in ICS
dissemination in the cases discussed; some cases providier¢k@lenoénuation ofdown aspects in the

participatory approaches, at the same time providing the strengths in the approaches for ICS diffusion. | have reviewec
these participatory approaches because they are among the more common agiwpeasmsainddetervention

programmes (Chambers, 1994; Chandra, 2010 and Parfitt, 2004)
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adapt and learn (Salafsky, Margoluis & Redford, 2001 p.13). The two fundamental features of ada
management as learningased process includes learning which happens through an increased
understanding over tand adaptation in the management through time which is based on the learning
(Williams, 2011; Salafsky ét0fl1). One of the key steps in adaptizgameent is participation of
stakeholders in assessing the resource problem, and reaching agreement about its scope, objective
potential management action (Williams, 2848) pHowever, the involvement of stakeholders may
vary among projects ahejig on scale and complexity of the appiidd}idre@rning in adaptive
management is described as an iterative learning process that invehasrdgaistactions by
management based on objectives, resource status and understanglimgorivdong which
produces data used to assess impacts and update undersdaasisegsment, with results that

guide decisianaking at the next decision point (Williams, 2011; Sal&B@¢)et al.,

Adaptive managemastemployed in ICS diffys@m approach in which findings and lessons learnt

in an ICS implementation progeanovide feedback to the subsequent pnagraspects, which

results in improvements. The improvement especially occurs in the diffrs®angrogram
modificaticaind redesign of the ICS technology itself (Troncoso et al., 2011; Tandon & Penjor, 2014)
of a retrofitted device in the I CS (0Ob6Shaugt
adaptive management is based on the understandingabati@m with be maintained over a long
time i f the innovation adapts to the userds
compati bl e with t handthasusarstfeel innodveddusd regarddthe ineosatonm r ¢
a s i (quotan origsnaexj (Troncoset al., 2011, p. 7601).

Troncoso et al. (2011) reported on an adaptive management scheme in Purhépecha region in Me
wherehe three planned stages of the implementatiomgdedrséona different model of an ICS
technology and changes in the diffusion strategy in each of the stages. In this particular case, there
an integrated training and diffusion strategy involving the dissemination team and women from
community inetHirst stage. Meetings were organised for the group and the dissemination tean
explained health problems due to smoke and the benefits of the ICS. The dissemination team follc
the interested people and sensitised them further on the benefies dhéhetban built them an

ICS after an agreement was reached. The users were responsible for material, labour costs, and fc
up costs. Theneereabout threfellowupmeetingafter the stove construction where the stove builder

offered technical m$ance in stove use and maintenance.

During the second stage, the users had no accompaniment in the first months of the adoption pro

but followmps were done during field visits. However, differences in several aspects of the diffusi
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strategies amelchnology did not seem to have affected the results in terms of adoption rates, particuls
taking into account that in the first stage women paid for the ICS while in thet seasficcstage
(Troncoso et al., 2011, p. 7606). Some women hagdpaldaising the stoves despite-tipow

every month by the implementing algieits (

The third stage involved the design and diffusion of a third ICS model derivedsipexifec purpose
model designed for tofl{dsoncoso et al., 2011, p.7&0F stoves were given free. In this stage,

the adoption rate was higher compared to the two earll@dstdapesaithodsdnot comment

on stacking in the case study, however, stacking has been reported in other regions of Mexico with
existencef welkuited models for making tomiasie households (Rdercado & Masera,

2015). Hence, adaptive management may not guarantee sustained sesofttimufPSt may

increase stove usage (seeMReizado & Masera, 2015).

Some strengtlod adaptive management schasneeported in this came first, it can lead to
technology improvement when problems identified by users in previous stages are addressec
subsequent ICS models. The technology improvement was associated wfttadoghiorate
(Troncoso et al., 2011, p. 7607). The approach also allowed fate kdoptersd get used to the

ICS (Troncoso et al., 2011) hence allowing them to adopt the technology faster than probably would
been expected. Second, it combeubdotoggentred and peoplentred approaches. The
technologgentre@pproacfocused on solutions that are based on improvement of a technology, which
would make it easier to use, independent from an implementat&{ilpygra®08). On the

otrer hand, the peopkntred approach focused on a close interaction with users in order to make ther
aware of the problems then@®ying to solve and enable them to learn about using the technology
(ibid).

However, the major drawback is thaamsidgptive management approach in an ICS dissemination
project is extremely difficult because it is difficult to find financial support for projects that include fo
up or monitoring activities (Troncoso et al., 2011, p.7606). This is becaarsmedbaarsdi of a

device, but if it is necessary to rebuild an ICS or to come back to a community in order to solve parti
adoption problems, nobody pays for thesibithsks &ddition, in this particular case schedules had

to fit with commimtewith donors in terms of both timing and quantity of devices iibjplearented (
distributed.

20 Atortillds a type of thimleaveneithtbreagdmade from finely grommadzet is a staple food in some parts of

Mexico.

21 |_ate adopters are a second group of people to adopt a technology after the first group has already adopted (Rogers,
2003)
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Apart from communication problems and unfavourable interaction between the implementers, i.e. fi
workers and decisioakers, the approat$osufferedrom togglown approaches emanating from
commitment with donors which added pressure because of tight schedules and affected planning ti
(Troncoso et al, 2011, p.7605) and failure to consider the opingsrs (b&hg.7604) among

other things.

While the approach may influence acceptance and initial use of the ICS, it may not guarantee sust:
use of the technology, which is the focus of this study. This is because the learning process focuses
on the endsers, not all the actors. Theimgint er s6 | earning is focuse
of a technology and a diffusion prograire type of learning did not evoke, enhance, and support
reflexive actions and transformative agency in all the key actors. Reflexivity aadgamsyormati

are key in learning for sustainability and transformation of the ICS practice (see Chapter 3, Section
and3.4.1). Further, the actors were working with and on various objects and had not constructed a sh
object, which may lead to mtiedorative efforts (see Chapter 7).

O6Shaughnessy et al . (2015) reported anothe
conducted in Malawi in two districts, Balaka in the first stage and Ntcheu in the second stage. The pi
aimed at deveiog a thermoelectric generator (TEG) powered by heat produced frded a biomass
cooking stove, Chitetezo Mbaula. The adaptive design approach used stakeholder and user feed
gathered from the initial technology demonstrator field trials tgnniionpnogiesients of a re
engineered technology demonstrator. The project was based on the assumption that the addition «
electrical generator to an ICS could make it more attractive than the traditional cooking methods. It
assumed that the technoleguld help tackle the energy access problem encountered by the people
through generating power during normal cooking practices with the ICS for charging mobile phones,

lanterns, and radios.

The improvement from the first stage was a less expersiwedgsign, which was mechanically
more robust and easier to assemble than the initial design. This was retrofitted in ten Chitetezo Mk

stoves in Ntcheu, and the stoves were left in theifielohfiiofexperimentation.

Households that papated in the experiment were instructed that electricity would be generated durin
normal stove operation and that there was no need to burn more fuel or use the stove for longer pe
(ibid. p45).

Major findings reveal that none of the TE@stewesed every daglicating that the users operated
other stoves and /or cooking methods based on their pibigr@a®s $imilar to the first stage,

stove usage was erratic but intibihe $tove users also preferred to charge thesrwbeit the
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stove was in use rather than wait and use the energy stored in the battery. Hence, the necessit
attachingrechargeable battery was questionable, and an option to remove the battery was considel
for the third stage of the adaptive gestgss so that charging would be direct from the TEG. There
were also cases where some stove operators used their stoves only to generate electricity during th
stageibpid.p.47), not for cooking.

As part of the adaptive design process, féexbdbk second stage was subsequently used in the
third stage. The technological improvements irdesigding the generator and the circuitry, with
generator components manufactured in Malawi in order to reduce the cost of the generator.

This casdemonstrates that even with added benefits on the ICS, as long as these benefits are defir
from the i mplementerso psrsgmhmectiecéh,nod Dgrys Wi
the technology did not change the existing cookgto{seddsr example, Honkalaskar et al., 2013).
More importantly, the behaviours and habitsseffscvidenced from the case, require much more

than technological solutionallst for a learning processubialid stimulate reflexivity, howmter,
onlyamongemds er s, but also key actors in the 1CS
3, Section 3.4.1).

2.6.2.2 Participatory Rural Appraisal in household energy and improved cookstove intervention
Participatory Rural Appraisthfis @ f ami | y of approaches and met
people to share, enhance and analyse their Kk
1994, p. 1253PRA draws from a number of traditions including activistnpadsspath,
agroecosystem analysis, applied anthropology, field research on farming systems and Rapid R
Appraisal (RRA) (Chambers, 1994; Chandra, 2010). PRA is one of the most popular participa
methodologies among principal participatory epmaaeimstream development (Chandra, 2010;
Parfitt, 2004). PRA grew out of the need to shift frofeduésidarch activities to local dedple
research activities where the outsiders assume the position of facilitators and conven@ys (Chandra, :
Chambers 1994). PRA evolved from RRA in the 1980s and 1990s with the ideal objective to emp
local people (Chambers, 1994). According to Chandra (2010),

the shift from conventional surveys onto rapid rural appraisal was based on the realization t

RRAs were not very participatory and the accuracy of information was low. This led to a s
towards PRA with the aim of increasing involvement of the respondents. (Unpaged)

Asaresult, PRAempdeasi fihandi ng owvserl ¢ & @dordrpl overfghie grdcass s y mt
(Chambers, @handra&010, unpaged, quote emphasis in original). There are about eleven principals
of PRAChandra2010). For the purposes of the study, | would like to highlight a few: (1) Rapic
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progressive learning whidexile, exploratory, interactive, and iny2nteversals which entail

learning from, with drydlocal people, eliciting and using their criteria and ;q&jeeeémng

diversity and differences, and changing behadi@ttitudes (of immaters) from dominating to
facilitating, empowering and enabling local people to conduct their own analysis. With various approz
and methods applicable to PRA, researchers using PRA use a selection of them depending on the ¢
and environment of shigdy and tend to have an upper hand in choosing what stage and how local
communities participate. Some researchers may work under the label PRA when their approaches
extractive rather than participatory, their behaviour and attitudes datoimatary] topchanging
(Chambers, 1994) while some misuse PRA techniques and terademnozfidiency rather than
empower ment (Parfitt, 2004) .inARAhaszenichallengede t e
becauset can be used toame peopl eds parti ci patedgtablishing n ou:
ownership of plans, actions and projects with local people themselves (Chambers, 1994). This tenc
has been observed in ICS projects (see for example, Sesan, 2014; Trdkoso et al, 20

In the cookstove sector, Ma)Jidenadoerffer and D{@@04) rep@dona case in India, a village

called Gari Natthe Khan in Gurgaon district. The project was carried out with the partnership of
Energy Research Institute, India, andvbsiynof Waterloo, Canada project. The main idea was to
recognise women as full partners in the development process and concretely include them in the prc
of designing household energy progrdoid). The partners also worked with the hypotnesis i a
definite role for local communities, especially women in every phase of planning, design &
i mpl ementation of rural energy programmes WO
(ibid, p.152). This concepsa#ibn is also recagd in Socibechnical Systems (STS) lite(édure
examplgGeek, 2004; Atteridge et al., polexplicitly incorporateesets of the innovation as they

influence innovation and diffusion processes (see Chapter 1).

The implementers used PRA de&sicombining interactive information gathering and evaluation
exercises with group decimiaking. Nevertheless -@sets were involved in some stages, not all
stages of the processeseflect the hypothesis. For examplsesadvere involvedssessment
andprioritisatiomf needs of the community. However, t
the findings of the implementers emanating from survey assessments conducted (Malhotra et al., Z
p. 165). This resulted in a saisitiprocess about the energy problems women were facing since this

was in the agenda of the implementers.

The strength of the PRA approach as employed in this case is that it led to a technological solution

some input from the-aedrs despite the iempénter playing a greater part in influencing the type of
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technological innovation implemented, which they based on the survey findings, rather than
communityos perspective. The 't mitation wa
technologitsaolutions (anew biomassé&elbr i quette), influenced by
than on instilling reflexivity (see Chapter 3, section 3.4.1). As far as the metkeddlogy sensiti
community members on the problems encounteredauithsiu@itage and collection, it was limited

in evoking reflexivity in the community members on cooking practices and daily routines that may
high levels of fuel consumption while using a new biomass fuel implemented. Similarly, the method:
did nbcreate space for evoking transformative agency among community members that may help tl
find ways of resolving their own problems be

Another case that employed aspects of PRA techniques is the improvement of attaeglitional cooks
which was carried out in a tribal village Gawand wadi in India (Honkalaskar et al., 2013). Local pe
participated in the project through identification of the projects based on their needs and desi
demonstration of the existing cookingepraaticconducting field level experiments towards the
improvement of the traditional gtal)e lowever, as the authors pointed out, it was not possible for
community members to participate in technical and analytical stages of the projeetsieshich were
out in the laboratoysq participants were not involved in the analysis of the observations, timeline

surveys and problem ranking exercises of the PRA methodological process (Honkalaskar et al., 20

The PRA approaels used in this studgsulted in an intervention that did not change the existing
cookstove design. A twisted tape device was placed in the traditional stove hearth holes to improve
transfer to the pot and combustion of volatiles. The solution was technolatjiga¢aedt it ha
potential for sustainedsatiitin of the ICS because there was no change in the traditional cooking habits
since the stove remained unchanged. However, there was no space created during proje
i mpl ementation to s texivityudnd traesformative egeficy rConanunitys e 1
members usually constructed their own stoves once they were broken. In order for them to make
practice of inserting the twisted tape device in the hearth holes sustainable, they needed to continu:
mairdin heartdimensions that would fit the twisted tape device every time they replace a stove. Th
calls for reflexivity and transformative agency. Transformative agency has treapletdéhéal to

users to take initiatives to transform traditianglpractis¢see Chapter 3, Section 3.3).

2.6.2.3 Formatisesearch
Formative research has also been used in ICS interventimespfagraative research involves
gathering data useful for the development and implementation of interver@diGitelgem,

Steckler, Johnson, Pratt, Grieser, RicBtaten, 2006). Progmnaimplementers conduct formative
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research to develop effective strategies and communication channels that are important for influer
behaviour change (Corey, 20Irbudgrhformative research, project implementers can identify and
understand the characteristics such as 1inte
population, which influence their decisions andbéd)idrsr{ce, formative researclommonly

employed before interventions, as it formited@slitdan also be used during a project in order to
monitor and evaluate quality of project delivery and capture intended effects and respond to conceri
the end of a project it canuded to evaluate a projdxt)( Formative research advocates
appropriateness of projects both culturally and geographically (Gittelsohn et al., 2006) and in
development of appropriate study instruments. It also plays a critical rolengn whylersitaiai
approaches work and others do not, including what causes an intervention to be successful (Cc
2011). These are some of the reasons why formative research has been employed in ICS dissemin

programmes.

Martin, Arney, Mueller, Kurhak#alugembe and Mugisha (2013) reported on formative research that
was carried out in Uganda, Wakiso district with the purpose to increase the acquisition of and use
locally fabricated4updraft gasifier (TLUD). It is worth noting thaatikie fesearch took place

before the introduction of the TLUD. The first phase of the study was exploratory to identify beha
determinants related to uptake and use of ICS technologies. The results from the first phase infor
the design of a behavichiange strategy for the dissemination of the ICS. A workshop organised to
develop the behaviour change strategy included some actors deemed key in the ICS technology diff
in the area and community members. It was intended to collaboratie digdiegedram the first

phase and develop the strategy by prioritising objectives, identifying motivators and barriers .
suggesting target groups, interventions, messages and communication channels (Martin et al., 201
6930). The workshop empldigdhlization in Participatory Programme (VIPP). VIPP is a participatory
approach, which encourages participants to work toward a collectivdJaijeeeatibr(s
Children's FUfidNICEJ- 1993). Based on a philosophy of trusting in the capaceses/aynaf

human beings, it comibirehniques of vissatiion with methods for interactive ledvidimy B).

VIPP uses a combination of participatory approaches. However, in the description afithe ICS progral
Martin et al. (2013) did eatrigl explain which aspects of the methadotegyployed. Hence, for

the purposes of this section, | find it necessary to provide only a brief general review of the methodc

The central application characteristic of the VIPP method ia flaeilitddoofwho helps groups to
bring out collective ideas, which areetsaalcards and paper of different sizes, shapes, and colours;
they are placed on pin boards throughout the group process (UNIGEFIt4933¢epce is in

bringing todedr different perceptions and opinions of people as a means to discover new ways

58



looking at problems and soluitiahgy(34). However, the process of identifying problems and solutions
is rapidilfid). If applied widely and propleelIPP appech has the potential of empowering people

at many levels of the development pribaegs 8), particularly through establishing a process of
democradation, which empowers communities and groups at different levels, facilitating dialogue a
interatton and leading to local decisions on development actitasi€¢sig@)follows five stages:
problem analysis, goal setting, sub goal definition, development of a strategy which provides a dire
on how the goals and sub goals can be achiaaignd delineated action which is part of the
overall strategy designed to achieve a given objective oibsdib Gbalrajor outcome of the
methoghs well as the measure of its success regardless githjecagree to which the dasisi

are implemented (UNICEF, 1993; Mohamed, Sulastri, Nur Afni, Sazaroni, Hasli&&]dMitourah

2012).

According to Martin et al. (2013), the outcome of the ICS workshop was the behaviour change stra
which was subsequently used to desigmpkamentation of the project, which was specifically on the
type of interventemd messages intended for specific target audiences within the community.

Formative researels used in this cabelped to target different segments of the community with
different aspects of the intervention based on the problems identified from the first phase. It also he
to tackle some of the barriers to ICS uptake at the beginning before introdotigy thehtech
community. However, as with most participatory approaches employed in ICS dissemination intervel
one can trace remnants of thédolop approaches. The technology to be disseminated was already
decided by the researchers or implenoétiierprojedtased on scientific facts available before the
formative research was conducted. It appears that participants were not given a choice on the tyy
ICS they would prefer. Moreover, the participatory approach adopted seem tddlanedailed to
bet ween O6éparticipation as a meansé@émplasisihg 6 part

Oparticipation as a meansao.

2.6.3 Market based approaches

The termsbusiness mod@einarkebased approathnd @ommercialisation of d@® used
interchangeably in literature to denote provision of ICS technology and other related services to
adopting communities for a profit. Other approaches blend subsidies (government or donor) .
commerciatition. These approaches are referrecsteial enterprises or semimercial (see

Section 2.6.2.1). Most of the ICS pnogreswiewed in this section employ {nasketapproaches

but have a social mission to their businesses or rely on some form subsidy.
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Commercigdition of ICSs is oeeted with the shift towarddilmeral policies, which increased
demand from the donor community for stove developers to addige [appnesshes to stove
dissemination (Baglisal 2009p. 1695). According to Hoffman, West, Westley, aasl dggdisn

Bailis et al. (2008hove developers were supposed to be independent and more innovative, efficien
and profitable at what they dobasiness (p. 1695). With this paradigiealéo conceived that

uptake of new technologies suCtsasd improved if @1sérs pay part of the ddatrfes & Halpern,

2000; Troncoso et al., 2011). Similarly, it is largely shared among practitioners in the cookstove st
that markdtased approaches are aggaisite for sustainable and scetaidstove dissemination
(Stovelus& Glz, 2014, p. 13). Shrimali et al. (2011) added that one potential advantage for commert
efforts is that the imperative to make money might lead to a greater focus on matching product attrit
to customer needs dedires (p. 7543). Failure to focus-os@mnikeeds and preferences has been
identified as one of the barriers to ICS uptakeadiot aslindicated earlier (see also Chapter 1).

The political shift toiberal policies occurred concurrentiiyendebt crisis of the 1980s when cash
strappedtates accepted austerity measures imposed by international financial institutions in order
maintain financial stability (Bailis et al., 2009, p. 1696). Due to the shift, governments gut public sper
sold state investments, lowered or removed tariffs and opened markets to foralgd)c@npetition (

of the consequences of thewtofight by structural adjustment aditharab policies was the
proliferation of civil society organisatomsdre r t o f i |l | t he vakbutum | ef
also in response to market expansion and the effects of the shift on social and envifmdmental stress
p. 1696). Most civil society organisations were operating with fundingofrahfantetaizons,

NGOs, and donor agencies. However, eventually donors demanded that civil society should a
markebased approaches, emghasig t hat fAsocially or environm
that fail or remain permanently dependers @ bsi dy hel p nobodyo (Hoff
al., 2009, p. 1696). Hence, commsaticialof ICSs has been an attempt to shift stove dissemination
from civil society to private enterprise (Bailis et al., 2009). As a reputifiinaiayives emerged

during 1990s (Stples& GIZ, 2014). In this approach, donors were expected to act more like investors
and |l ess |ike charities (Hoffman et alp.0 i n E
in order to reach s of poor households lacking access to clean cooking technologies (Bailis et al

2009, p. 1694, quote emphasis in original).

Additionally, the push for gatiath and the corresponding increased focus for commercial and market
driven solutions sgefrom the problems emanating from largely centralised and heavily subsidised IC
programmes (Zerriffi, 2011; Shrimali et al., 2011; Kees & Feldmann, BRER, Stdye014). It
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was also due to the failure of participatory approaches to briffet@mgibdein increasing stove
dissemination rates in local communities as well as stove uptake (Sesan, 2014).

There are different business models adopted by different Q& globedin which are suited to

the contextual environments they aaéirapar; they vary according to type of initiative implemented,
whether NGO supported, social enterprise or private, and on the particular business phase, whether
up or scalep (Stoyaus& GlZ, 2014; Kees & Feldmann; 2011; Shrimali et allp&0dfl)he
programmes are partially subsidised at the initial stages (for example, toekPsisaei project

under GIRA and CElco in Mexico, the SZ Consultancy Ltd. GIZ Bangladesh, Enterprise works/\
Ghana). Most prognaes also spend severaehrsvhen the subsidy model and business model co
exist, before they become fully comnstosiplys& G1Z, 204

Global Alliance for Clean Cookstoves recognised the diversity and proposed a set of questions tha
guide clean cooking projectsdintgrio shift to business models (see Box 2.1). The different
components have demonstrated different influences to the success of the business models (Shrim
al., 2011). However, product demonstration as an aspect of marketing strategyfiedsabeen identi
one of Athe most 1 mport ant ibid, p.i758).rThicosfressedtiev e a
need for bringing a large number of people into personal contact with the product to facilitate uptake

potentially, use.

Box 2.1Guiddines for setting up ICS business models

(1) What are the technology and design chiidesthis question programmplementers need to think 3
the design prioritikeey intend to offer to the targeted communities which includes cost effe
efficiency, emission reduction, attractiveness and ease of use. They need to consider techng
natural, forced draft, gasification, and simple agntieisyipe of fuel required for the design, for
raw biomass, processed biomass, charcoal, ethanol, Liquid Petroleum Gas (LPG) or
manufacturing strategy, whether the stove design will be imgodddcethkxally or madetisaas.

(2) Who are the target custontfergjgct implementers need to consider the demographic characte
households in terms of their income, education, occupation, household size and gender; the
regional focus; the dwelling location and type, for example, roirgletirban and the competing fuel
cooking methods, such as kerosene, open fire, and/or traditional stoves.

(3) What is the marketing strategyject implementers need to consider the product selling points
effectiveness, faster auphkime, and health concerns. They need to think about how they will
product, whether through TV, radio, magazines, intesheiputbrdillboards, and live demonstratiq

(4) What is the channel strat@ggject implementers need gidmrthe means of building and irsoenth|
distribution network, the maintenance amdf&trsupport strategies and the means of sourcing
stove uses processed fuels.

(5) What are the orgaational characteristiBs@ject implementeegd to consider the type of sagjanithey
are setting up for the ICS business model, whether it is foreign/multinational company, ind
NGO, or government agency. They need to consider the number of employees availableet
management team has; the expected commercial and social returns; whether the products
orgarsation, and if so whetherorgasition has experience with products that are analogous to g

SourceAdapted from United Nations Foundatiof20(P013
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Evidence shows that commsaiati of ICS can help in scaling up to reach large numbers of end
users with cleaner cooking technologies (Bailis et al., 2009; Shrimali et al., 2011). The few st
proganmes that have successfully reached large numbers of consumers have done so through sor
degree of commercialisation (Bailis et al., 20QQsSto@¢&Z, 2014). The success of business
models, however, depends on a number of factors sules@ne/ptoducts, webnceived supply

networks, and offering products that consumers want to buy (Shrimali et al., 2011).

Some drawbacks of commercialised models are that it is difficult to reach the Bottom of the Pyrz
(BoP) while maintaining a commev@ally operation (Bailis et al., 2009; Shrimali et al., 2011).
Commercialised progremncan however reach urban populations, because this segment usually
purchases fuels (Shriptall., 2011). Another problem of commercialised models is thédwgorous f

up and monitoring for effectiveness may be neglected, particularly if the costs of those activities mu
passed on to the consumer (Shrimali et al., 2011). If the prices of the ICS becomes unaffordable to |
consumers, then the scale of treedissemination will be limited to a relatively narrolvid)arket (

This may defeat the very reason for commercialising theepraigeainst place. Focusing on the
commercial model may forego many desired health benefits of replaciogiaadisituvadin the

home because a larger population that could benefit from them will simply fail to aetaks it (Shrimali
2011). Another problem is that some projects are typically designed-tietelmmadbeisiness

or delivery modeldaling some standard guidelines and processes (Cha@y2etfil), and

this leaves no room to contextualise the project and the technology for that particular area.

While some business models incorporate the target user and are ahievio sagignasydo

not. In some instances, the global ICS market only seeseifse espkcially the pgoconsumers

or customers to be supplied with the product according to their household energy demands (Se
2014). Technolegryd markéed $rategies prevalent in the current phase of ICS development reveal
little about local priorities as defined by the user thémasglvag)(

Some scholars have argued in favourusieemavolvement within the comreedcagproaches.

Chaurey etl. (2012) remarked that community &y their active involvement from the planning
stage is pivotal to ensure the success of the project (p. 49). Again, Kees and Feldmann (2011) art
that engaging people, for example, in the healtimn @d®to help them realise the relation of

cooking energy to health prevention might help them to react accordingly (p. 7597).

Even with involvement of users in technology design, initial as well assatistainasl loién
problematic (Troncoso €2@l1; Bailest al., 2009; Urmee & Gyamfi, 2014). Some models that have

used markétased approaches combined with participatory approaches, have not achieved sustain
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utilsation. For example, the Group for Appropriate Rural Technology (GIRAjiomatl the Na
Aut onomous University of Mexi c oyea Pasarinstovee f or
project in central Mexican highlands relied on user participation to develop the initial stove design, a:
as laboratory testing and field \adidBailist al., 2009; Urmee & Gyamfi, 2014). This resulted in a
family of stoves that were well suited to local cooking practices, saved wood, and reduced indoc
pollution (Bailis et al., 2009, postinstdl&on8) . G
visits to help customers with difficulties they encountered and this helped internezdopgitong

rate (Bailis et al., 2009). However, Patsari adopters did not relinquish other technologies (Balilis e
2009), some womed hbandoned the stove (Troncoso et aj mady/)sed the Patsari for specific

tasks such as those that required a hot surface for a long time (Bailis £#688).2008,pausible
explanation of this may be that the participatory approachvessgiechnologically driven rather
thanchanger i ent ed | earning that would help to ev

routines and practices, in order to transform their practices.

At this juncture, literature reviewed seeaaldhr@vcommercialisation mayigzaissemination,
may enablgptake and initial use, yet it does not guarantee susttioadartinost of the business
models. Moreover, datiion is not much of concern of some companies because itteraction wi

customers may be minimal to provide customer support (Shrimali et al., 2011).

2.6.3.1 Social enterprise

A social enterprise provides goods or services, but in contrast to traditional businesses, it has a soc
oriented mission that magxest witlr replace the profit motive (Bailis et al., 2002).pt is a
Ahybrid approach that blends a commercial ap
i n order t o(Bbrzagaf&iDefoumy isShiemalaet al.,r2@4). @ @S approach has

been commonly used in a number of ICS technology disseminatien(Bargeaya & Defourny in

Shrimali et al., 2011) compared to pure commercial approaches. In fact, from the literature review
found one example that emplbgedure commercial approach from the onset of thegrogram
Toyola Energy Limited in Ghanaglbsf&1Z, 2014). Social enterprises have the potential to scale

up ICS dissemination and sustainability of pesgrampared to fully subsidémmtoaches

because they can develop viable supply chains andesggtorsie#e business models (Shrimali et

al., 2011).

A number of ICS progremhave used the social enteap@®achn different regions of the world,
such as Latin America, aAfiSouth Asia, and Asia Pacific. Few examples include, Envirofit India,
IcoProDac GERES Cambodia, SZ Consultancy Ltd. GIZ Bangladesh, Enterprise works/VITA Gh
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Cookswell Jikos Kenya, FAFASO GIZ Burkina Faso, and Enviroft idlasgad &tXe2014).

China and Kenya are the commonly cited examples that have used this approach successfully (Ba
al., 2009; Shrimali et al., 2011;B1e8eGIZ2 01 4; Ur mee & Gyamfi, 2014
National Improved Stove Proge@RiSP) initiallyrabined a central push with someopesfied
components to create functioning markets for stoves and slowly progressed into fully commel
operations (Bailis et al., 2009; Shrimali et al., 2011). NISP is the only cookstove dissengnation progre
to a&hieve broad success at scale, with most of the stoves disseminated remaining in use over a |
period of time (Shrimali et al., 2011; Bailis et al., 2009). NISP stretched from the early 1980s until th
1990s in three distinct phases and eachrpiohsalia shift toward increasing commercialisation
(Bailis et al., 2009, p.1700). The first phase sexigpsadly from central government and counties,

but consumers paid the largest fraction of tBecosivi@Ed) . Il n the second ph
subsidies were rapidly scaled back in favour of commercialisation and businesses were assisted wi
breaks and fiba)Mmtherthaedophasehleo dims@ate@ds support sh
and to setting standards and offering eettii on t o ensur e congbdmer cor

Another programthat combined government and/or donor support and commercialisation is the Keny
Ceramic Jiko (KCJ). The KCJ was originally developed with funding by USAID in dnel early 1980s,
over time, it developed into a commercial approach (Bailis et al., 2009; Shrimali et al., 2011). KCJ
designed in partnership with local and outside technical experts in the development stages, sucl
design and testing, and it benefitted significg f r om ai d groups and | oc
(Bailis et al., 2009). The project then moved its focus to enterprise development and trained sk
artisans in the country, training of technical assistance and public education gaamaeaichg pro

quality control certificaitmd)(among other things. It continued receiving sustained funding for up to
eight yeardb{d). The KCJ has gained wide popularity within Keny&ahdr&uli\frica because

of several factors. However, teieimuortant factor is that it uses charcoal, which is primarily an urban
fuel pid). For example, in Malamiong the population that can afford electricity; due to persistent
power outages, many people use KCJ. In the urban settings, consormsesl doepalschasing

both fuels and stoves different from rural areas where households rely on firewood and other fuels, \

in most cases they do not buy; they also make their own traditibiail stoves (

Another example is the Ugandan Bagnggstove project implemented by the GTZ on behalf of the
German Federal Ministry for Economic Development and Cooperation. According to Kees and Feldt
(2011 p.7598)it was cdunded by the Dutch government and part of the wideiGegaadan
Promotioof Renewable Energy and Energy Efficiency Programme (PREEEP). The project started

the end of 2004 in Bushenyi District and expanded into other districts. All activities were carried o
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strong cooperation with the Ugandan Ministry of Energgladdvdiopment (MEMD). By 2005,
around 50000 households in Uganda had started using the energy saving rocket stoves. At that tin
this rate of dissemination was the first to be reached among African countries in such a short pe
(ibid). The reasorfsr the success included: (1) A convenient, modern, and affordahlé)echnology

A dissemination approach that involved training local artisans, using local materials, employing |
service providers and NGOs for training and promotion campaagrecvwhistrengtheroaal

value chainand (3) An intensive monitoring system from the beginning that guaranteed product qua
and a political system that acknowledged the relevance of efficient and modern cookstoves
supported a massive scalpgy setting clear targgisAp987599).

However, according to Bailis et al. (2009), even though the experiences ahdChigan#aJ
demonstrate thats possible to attain lagae ICS dissemination by sfHiitimgdonesupported

modeldo commercial models, the transitions occurred for specific types of technologies and unc
particular conditions that may not exist everywhere (p. 1700). In general, supdeasfokscale

limited (as indicatedChapter 1) and contextually distrere it has been successful, hence it is
difficult to draw gensadlie conclusiorisid, p.1701).

On the other hand, other progesimave failed to succeed duetmdeived business models and
inattention to financing realities, for examNplgal (Chaurey etal., 26812)h e Li mi t ed s uc
|l argely ascribed to the fact that there was
(United Nations Chaurey et,&012, p. 49).

Markebased approaches as employbd I€S programs underline the importance of awareness
raising about the technology as one of the key elements in project success (Rehfuess et al., 2(
Stovelus& GlIZ, 2014; Kees & Feldman, 2012; Chaurey et al., 2012). Awareness raisirg is done throl
television, village promotions/community promotions, live demonstratisgrseghat @inah on the

benefits of the ICS (Sphwsk GI1Z 2014). Awareness raising and user education mainly focuses on the
benefits of the stoves. This is because thwy sool marketing as a strategy for reactong out
endusers, which has its roots in advertising and marketing strategies (see Section 2.12) However,
becomes problematic if the marketing strategy does not comply with the practicablogg/ of the techn
For example, where the stove is marketed as convenient in terms of speed in cooking and yet this |
realised in tmealworldituation. Rehfuess et al. (2014) warned about using coercive approaches baset
on deliberate misinformation or falsésps, as they are likely to lead to rejection of the technology,

despite initial uptake (p. 126). Further, awareness raisings@nddermation is often direxdted
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endusers and leaves the other actors outside of the learning process assuinedfteat these
other actors may not need learning in their activities.

Literature reviewed on mddsed approaches reveal limitations in terms of engaggng &nd

reflect on their practices or enhance reflexivity in their continaddiasal open fires. Further,
endusers are not engaged in defining the object of their activity and their outcomes for engaging in
ICS cooking activity, which could potentially help shape the directios, @rthaircefiafiexivity,

and evok#ansformative agency (see Chapters 3, 7 and 8). Instead, it appears that the implementi
agents define and impose the objeciusieerttivity, which, as argued earlier, is the influence of top
down approaches. Tohanted C & ckr mjfe dto caicst ioni toyod |
use of the technology. While other pragiaave succeeded in getting the users to use the ICS, and
the success is mainly attributed to awareness raising, for example, the Ugandan case project, s
cases ave reported stacking of devices and abandonment even with awareness raising, for exam
Patsari stove project (Bailis et al., 2009; Troncoso etad.jrizlidted earlier. Many examples also
provide evidence of stacking-fRucado & MasegPd15; Bielecki & Wingenbach, 2014), as also

noted above.

In summarylearning oriented approadbesook stove innovation dissemination that focus on
enhancing reflexivity and evoking and supporting transformative agency after project initiation
seenngly absent in the three donapprdaches to ICS dissemination. Most of the learning embedded
in the awareness raising is informative rather than transformative learning (see Chapter 3, Section 3
Moreover, in some projects raising awarenesscepfh activity, especially community level
awareness. In some commercial approaches, awareness is not an area of great investment bec:
companies are trying to avoid costp{&$8v&I1Z, 2014). Moreover, most participatory approaches

reviewedrewoke around the delivery of technol ogi cal

2.7 Dominant dissemination approaches in Malawi

As already pointed out (see Section 2.2.2) in the early ICS dissemination initiativé4cdaound 1980s
like other catriegelied on centralised service delivery mainly focusimgipagetbaches or free

stove distribution by government (Kees & RAddjairom that time on, different pragraawe

used a combination of dissemination approaches wiilc perspetihat can be clearly demarcated.

A good number of prognasrhave used and continue to use +basket approaches of some sort,

which usually employ comparative demonstrations of use between the TSF and the ICS dissemin
(Concern Universd12). A few examples of projects that have used this approach are Mountain

Biodiversity Increases Livelihoods Securiyl@EDRleva and Concern Universal pnegram
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Another dominant dissemination approach is the charitable scheme wherkl\tbtisteeeas

but beneficiaries contribute labour and mieialsgending on the model and approach adopted

by the implementing institudaamples include: Peace Corps, Project Concern International, and
Esperanza Estate with GIZ and CADBGaINer variant of the charitable scheme is free distribution

of stoves, which has continued in some presgreeently. In some cases, implementing institutions
have used the approach at the beginning of a project and later introduce otlesamplgis. For
Chapita case study, Concern Universal had distributed feeustb €99, but later on with the
initiative from some women in the community, it introduced a social enterprise model. Concern Univ
also distributed free stoves aroubdr2@hlaka and otbeneficiary districtsdera Social Cash

Tr ansf er s ThemMalawe MtukulacPakiog@iasbni, 2046 in the vernaculanguage,

which transl ates to fAiempower a houyseeSeaidndo. T
2.6.2.1). However, the problem is that there is little documentation ofrsiesvie MagramBelow

| provide examples of the dominant approaches as employed by implementing institutions from the s

2.7.1 CADECOM charitable Scheme
CADECOM employed the charitable scheme for-ithed fetesle in Waziloya Makwakwa. The

implementers provided free training for stove construction. As indicated in Chapter 1, potential s
users collect all stove construction materials, and regplestetties who were trained in stove
construction to build them a stove. The volunteers find a date to construct the stove, then after 14 «
when the stove is dry they go and open it, fix any developing cracks and hand iHusegr to the end
The chamable scheme works very well, except that there is lack of communication between the proj
implementers and the producers on why stove constructors are not supposed to charge for st
construction (see Chapter 6, Section 6.4.4.1). This problem sipdesvirapproaches where

producers were not informed of the underlying reasons for adopting a charitable dissemination appr:

2.7.2 Concern Universalds social enterprise
Concern Universal employed a social enterprise dissemination apmwamaeakersthdies Chapita

and Chilije. The orgation uses indirect subsidg Section 2.Which is directed to the supply side.

It trains trainers and pays them for training production groups. Additionally, production groups rec
free training. Setimes, Concern Universal provides transportation of stoves to stove markets/buyer
Producers pay the cost for transportation indirectly by reducing the price of the stove, which they s
the promoter at a wholesale price. During the study ¢ghecerd,\peoe selling the stove tosens

and promoters at MWK500 (USB@ach), while promoters were selling the same stove at MWK600

22 All the conversions were based on Januargr@tsion rate, US$1.00 = MWK7.13.44. MWK = Malawi Kwacha,
US$ = USA dollars.
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(US$0.84) to other buyers. In urban retail shops, it was sold at MWK2000 (US$2.80). Concern Univ
also use atecmological solution as a financing (gei®8ection 2.9he stove was designed to be
cheaper to facilitate affordability and gemesthapter The price at which the producers sell the
stoves is determined by the implementing organis&tion yiee¢ wivolvement of the producers (see
Chapter 6, Section 6.3.2.5 and Chagerct®yn8.2.1.2)i a clear tedown fashion to ICS
dissemination processes. To reach outiseest@boncern Universal uses social marketing strategies,
through open days, cooking demonstrations, road shows and DJs that go around communities to ir
endusers of the benefits of ICS and its relation to climate change (Field Facilitator Kl jnterview # B

2.8 Subsidies

According to Stphesand GIZ (2014), subsidy may refer to any contribution direct or indirect, public, o
private that reduces the cost of stovesuseendp. 22). Indirect subsidies may be invested in the
value chain such agnireg producers, quality control measures, and other activitiep to scale
production, while direct subsidies may be used directly to reduce the prideidy. theistmagy (

allow more consumers to purchase the pbajut¢idnce, subsidieayph very important role in
developing cookstove markets; as such, they have been a major aspect of both centralised delivery
commercialised models (Stoveplus & GIZS@did)es have been applied for cooking and heating
fuels and donations ofrtetdgies to benefit both consumers and producers (Zerriffi, 2011). Subsidies
also act like solutions to problems with willingness to pay and ability to pay (Bailis et al., 2009). As ¢
both implicit and explicit subsidies have been a major cdteppmaneirergy access affordable to
consumers in developing countries (Zerriffi, 2011, p. 273).) They are needed to serve the neediest ¢
populations because it is difficult for commercial business modpietio wialeserving this group

of p@ple (Shrimali et al., 2011). Since the most important concern of the business models has bee
sustainably manage the business andst@r, subsidies have a played a role on both supply and
consumer side. Consequently, in ICS dissesuihaigia have been identified as one major enabler

to stove uptake especially with upfront entrepreneurial capital for stove business development (Reh
et al, 2014).

Early efforts to disseminate cleaner and more efficient cookstoves to thoseoaPyrarBiottom

(BOP) in developing countries were mostly subsidised through Official Development Assistance
development prognaen (Stovelus& G1Z, 2014, p.10). A few examples of pregitathhave used

subsidies include IcoProDac GERES in Cambodia, SZ Consultancy Ltd. GIZ Bangladesh, Envirofit |
FAFASO GIZ Burkina Faso, EnterprizeWorks/ VITA in Ghana, Toyola Biengg, [Edvirofit

Kenya, Concern Universal in Malawi, aotioeigst
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On the other hand, subsidies may have negative sides to ICS dissemination depending on how the
administered (Stpues& G1Z, 2014). For example, ssdabidiels have been poorly targeted or even
diverted from their intended recipiemeditibg those wherenever intended as targets of the
subsidy program and creating huge losses without necessarily providing attendant welfare gains
(Zerriffi, 2011, p. 273). The results of largely centralised and heavily subsikseaapeogram
generally been disappointing, as evidenced by the remaining population that needsdo be served (
p. 273). Sometimes, subsidies are market destroying rather thaibienpa?cé)gAs a promotion

strategy, subsidies may be risky; high sumididseen attributed to the failure of the Indian
government stove prognaifnited Nations Development Prog{&/ND& in Urmee & Gyamfi,

2014; Rehfuess et al., 2014).

2.9 Financing models

Financing models have been used in both pure comseemgahunercial models to facilitate
production of ICS, as well aid accessuseesndThere are two dominant types of financial models

the producer side and the consumenaigésThe producer side models are also called enterprise
financing that gnaover the entire supply chain from manufacturing through distribution (Zerriffi, 2011
This type of financing helps in attracting initial investments for projects and financing dealers
distribution netwodepending on the core components dittessbunmodels (Zerriffi, 2011, p. 274).

For example, IcoProDac GERES Cambodia usacegditifiacility which provided small loans to its
members, including wholesalers, distributors and retailers, while EntrepriseWorks VITA offered a
system faralue chain actors (Sphwsk G1Z, 2014). Consumer financing is a viable option to increase
stove sales (Shrimali et al., 2&lthe same time allowing a majority of the popatatess the
technology. A number of options have been empieyaxhenrmer side to provide financing for new
energy services and technologies directly to the consumer allowing them to ovecosime their first
problems (Zerriffi, 20112f1). These options all rely on the granting of credit in some form to
consumerso that the initial burden of the technology is spread ouftoderTimees(are several

financing options includibglirect finance optigrwhich involves a number of options. Those that
apply to ICS include where the energy technologextenvidecredit directly to the consumers. This

may include splitting purchase payments into multiple payments or differing payments into the future
example, Toyola Energy Limited (Ghana) used a customer payment system, which allows custome
payin instalments, usually three payments over a mopitsg&@ne2014, $6) (2) Thirdparty
financing,where consumers finance their access by relying on third party financing, such as tr

revolving funds set up by donors; or using micrditestiofparchase the technology (Zerriffi, 2011,
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p. 275). Another common optiaeah@ological solutigrwhich involves changing the technology
itself to make it affordable (Zerriffi, 2011, p. 275) or rather coming udowittoat@ésitaie.g.
Chitetezo Mbaula and the mud fixed stove in Waziloya Makwakwa).

Carbon finance has also been used in financing energy accessa{Sh@ithigliDepending on the
structure of the modatbon credits have been used to either solve the Em@i@nige®r consumer
financingroblems or both and this is seen by some as a vehicle for solving multiple problems at or
(in particulagiven the potential to provide both climate and-henéftsp(Zerriffi, 2011, p. 275).
Carbon finance for cook stoves has become popular and vaafigetcamdmnisms have been

used for this purpose, such as voluntary offsets and theKyaiocPo | 6 s Cl ean Devel
(CDM, 2008 in Shrimali.e2@11, pr545; Stoveplus & GlZ, 2014).

The mechanisms highlighted above facilitate stove uptake, and not rsatiessavie ttér
initial utdation or sustainedsatilon.

2.10 Social marketing strategy as employed in ICS promotion

In addressing environmental, publicdrehBigricultural challenges, practitioners have used social
marketing in which state or donor support has raised awareness about a problem and sugges
purchase of goods (Waisbord, 2001; Bailis et
reduce impacts associated with the problem (Balilis et al., 2009, p. 1701). Social marketing has been
especially in developing countries in masgntidns (for example, ICS adoption, condom use, breast
feeding and imnsation programes) and in the United Stategprotection of forests, smoking,
alcoholism, seat belt asel so ofWaisbord, 2001, Andreasen, 1994; Smith, 2006). Socgal marketin
relates to activities rather than entities that a social entrepreneur uses to promote the goals of the s
enterprise (Bailis et al., 2009, p.1702).

The use of a social marketing approach to promote social goals was first introduced &, the 1950s (W
1951 in Bailet al, 2009) but anlyattracted¢onsiderabkttention around 1970 (Kotler & Zaltman,

1971 in Balilis et al., 2009, Waisbord, 2001; Andreasboyihg§ah)s time, it wag of the most

influential strategies in the field obpleesit communication (Waisbord, 2001). Social marketing
originated out of the need of marketing to expand disciplinary boundaries, to be socially relevant
socially responsible, to be sensitive to social issues and to strive towards the seasdrgood (And
1994; Waisbord, 2004dditionallyt was seen as an intervention tool foisairgasiwhose

businesses promoted social change (Waisbord, 2001). The central premises of advertising and mar}
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disciplines underlines social marketinggoel tifean advertising/ marketing campaign is to make the
public aware about the existence, the price and the benefits of spediiit, pré6ylucts (

Social marketing carried forward the premises of diffusion of innovation and behad®lar change
suggesting that the emphasis should be on influencing behaviour and not on getting ideas ou
transforming attitudes (Waisbord, 2001; Andreasen, 1994). This conceptualization understa
communication as persuasion, emphasising the trarfanf@msi@tion and a-tigpvn approach to

influence change (Waisbord, 2001; Kotler & Roberto in Andreasen, 1994). In its standard definition,
marketing entails a process, a chain of activities that the social markefeScongpletas. mar k e
the design, implementation, and control of programs calculated to influence the acceptability of s
ideas and involving consideration of product planning, pricing, communication, distribution, and mark
r e s e otler & Zaltman, 1971 in WdisB601, p. 7). Howeverdreasen (1994), with the
intention to emplsasthe bottom line of social marketing, iréludrece obehavioufitalics my
emphasiglefined socialmarketirgy it he adaptati on of commerci a
designed to influence the voluntary behaviour of target audiences to improve their personal welfare
that of the soci ell.Accbrding toiArdieasenhtiee gmphasie on behgviaur t
change helps to avoid evaluatingpmoagiams uccess i n terms of quant
tendency among social marketers who do nosetmghlagitom line of social markibtdyg Kor
examplethishas been the tendency in ICS dissemination, to judge success of IC#erojects by

number of stoves sold or distributed.

Social marketing intends to reduce the psychological, social, economic and practical distance bet\
the consumer and the behaviour (Wallack &alsbord 2001 p. 7). Hence, it strives to make the
producaffordable, available and attractive (Steson i& D&rgbord, 2001).

One criteria of social marketompsed by Andreasen (1994) is design of strategies to effect behaviour
change, which comprises four elements of markdtiegeninclude product, place, price and
promotion (the four PsLIR). In my review of literature on ICS dissemination, place, price, and
promotion have been generally considered with varying degrees in diffieeeimt gifteyemh parts

of the widd. However, in many ways and in general, IC&psdgraerhad problems to fully consider

A p r qtthaul€S téchnologyts uptake and use. Product is the behaviour to be promoted, which
requires it to be ful | ¢gsamdevanis;dinasto heeasyaadsatisfigngt a
(ibid, p. 112). Andreasen (1994) also observed that othergriogvara tendency to focus only on

promotion and fail to do anything about the other Ps, which becomes a problem with social marketi
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practice. This is also the case in some ICS disseminatiomeprbgaaidition, ICS prognasrtend
to emphaseg any one of the four Ps, depending on the model adopted.

In the case that there is resistance to achieve desired behaviour, thé neaketirapsato sort

out cultural beliefs that may explain why people are unwilling to engage in ¢estaim\phactices

they are informed about the positive results of the new technology (Waisbord, 2001). For example, v
people are experiendirgyvood scarcity and are provided with a free ICS that reduces the consumptior
of firewood, but continue to use the TSF, which consumes firewood. Social marketing theorises
knowledge about cultural beliefs forms the baseline that allowd pgsitidnaigemd that a product

needs to be positioned in the context of community beliefs (Waisbord, 2001, p.7).

AAspectso of soci al mar keting have been empl
technology, its benefits, and the litvksebeindoor air pollution and climate change. s&emphasi
Afaspect so her e b enz=sa pracétipners mave scancewtrateg rowlyg onathe
communication aspects of social marketing such as awareness raisisgdooteerpasisects

deemed imparit in their context without capturing the full concept of social marketing in practice. F
example, activities such as market research, distribution networks (see Chayteral ) slefis|

research of the targeted population (Bielecki &adfin@&id), and specific formative research
appear to have limited emphasis. Andreasen (19949 alsolanabservations, where some social
marketing prognares have focused only on providing information without considering whether the

activities woukhd to the desired behaviour.

In ICS practice, social marketing strategy appears to be employed with little regjtuchfor socio
beliefs around cooking traditions. This is evidenced from the many studies that reveal technology
design factorsatifail to consider samitiural requirements of the adopting communities (see Rehfuess
et al., 2014pp123124). This appears to be related to #ewmpmpproaches dominating ICS
practice. As Fax Waisbord (200@pserved, around the 1960ssdb&al marketing approach
encountered problems in terms of the effectiveness of its applications, specifically due to the motiv
the sponsors (B). Sometimes however, social marketers themselves reduce thregs @rogram
effectiveness because theipoehension of the social problems is biased through their mental models
(Wymer, 2011, p. 17). The -sattieral factors around cooking and heating activities have been
identified in many studies to constrsatiantiof ICS technology (Rehfuees at al., 2014; Bielecki &
Wingenbach, 2014).

ICS programes have used different ways to raise awareness of the technology, for example, televisic

radio, live demonstrations on the performance of the ICS, newspapastoidds billboards,
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market days promotions, songs and opinion leadpias@&GtOIg, 2014; Shrinslial., 2011;

Concern Universal, 2012). Some of these ways raise adoption rates or create demand@uch as
leaders (Malhotra et al., ZB&der & Savastano, in Shrimali et al., 2011; Jagger & Jumbe, 2016), for
example, village chiefs (Feder & Savastano, in Shrimali et al., 2011; Malhotra et al., 2004). Simil
live/cooking/comparative demonstrations and word of mouth raise a@ptermdtaFsversal,

2012; Jagger & Jumbe, 2016).

One of the main strengths of social marketing theory is that it allows the positioning of products
concepts in traditional beliefs systems (Waisbord, 2001, p. 9) with its etepitlasesearich o

targeted populatioiisd]. It centres on awareness raising for the existence, price and the benefits of
specific products. A number of companies have identified awareness raising as an important aspe:
marketing their ICS technology and-apaltgke (Stoveplus & GIZ, 2014). As such, social marketing

is important, especially in the early stages of ICS innovation diffusion where actors require understal
the new technology. Social marketing has provided important information neoptssegyfdor ICS

many prograngs.

However, social marketing is limited to informative learning (see Chapter 3, Section 3.5.1), for it pl
less concern on transforming attitudes that may be required for initial as well aatgustzined utili
ICS technofy. Hence, the limitation of social marketing approach is the failure to influence
transformative learning in and among ICS actors. From the literature reviewed, generally, the employ
of social marketing strategies in ICS intervention has sstfatettfadare to influence sustained
utilsation of the technology, mngbme casgsven initial use. Of course, some cases provide evidence

of initial use (DeWamneenl.i&Hayden, 2013). This resonates with Agarwal who, more than 30 years
ago ina study on ICS diffusierpressed limitations of marlasited approach promotions to

influence acceptance of the ICS innovation (Bielecki & Wingernbach, 2014).

2.11 Implications of the dissemination models: A summary

In the diffusion of innovatRogers (1983) proposed two innovation diffusion systems, the centralised
and decentralised. The centralised diffusion system is basey dlowredf communication from
experts. An innovation originates from expert sources that diffuse theannuf@tompaskage

to potential adopters who accept or reject the innovation; the adopter takes the role of a passive acc
(ibid). The technical expert officials make key decisions about which innovations to diffuse, how to dif
them, and to whdmeyt diffuse them3B3). In the decenseaidiffusion systems on the other hand,

all members of the diffusion system share information to reach an understanding and participat
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designing and implementing an innovaddb) (fAdopters are invoimedecisiemaking, and in
many ways, they serve as their own change ag&#jsTpble 2.2 below illustrates the difference
between the centralised and the dessshtidfusion systems focussing on six major points.

Table 2.2: Characteristicscehtralsed and decentralised diffusion systems

Characteristic Centralisedliffusion system Decentralised diffusion system
of diffusion system
1. The degree of Overall control of decisions by ~ Wide sharing of power and contr
centradiation in decision nationajjovernment administrator among the members of the diffug
making and power and technical subject matter exp: system; client control by local
community officials/leaders
2. Direction of diffusion Topdown diffusion from experts t Peer diffusion of innovations thrg
local users of innovation horizontal networks
3. Sources of innovations Innovations come from Researct Innovations come fitooal
Development (R&D) conducted k experimentation by-eaperts who
technical experts often are users
4. Who decides which Top administrators and technical Local units decide which innovat
innovation to defuse?  subject matter experts make shold diffuse based on their info
decisions about which innovatior evaluations of the innovations
should be defused
5. How i mp or t a Aninnovation centred approach; A poblercentred approach i.e.
needs in driving the technology push emphasising ne technology pull, created by locall
decision process? created by the availability of the perceived needs and problems
innovation
6. Amount of reinvention A low degree of local adaptation A high degree of local adaptatior]
reinventions of the innovations a re-inventions of the innovations &
they diffuse among adopters they diffuse among adopters

Source: Rogers (198335)

In Table 2.2, centralised diffusion systems are charactert®arbgtppmaches. It appears that
centrased diffusion systems are prevalentiis$€®ination approaches. Evidence from the reviewed
literaturehows thatwe put the ICS disseminagiproaches on a continuurceiitralised delivery
system would be on the extreme end of centralised diffugi2ymsyktdnased approachesuid

be closer to the centralised diffusion system, further away fraeddgiffestaaisysterand3)

par t i he |

cipatory approaches as employed in t

Participatory approaches were introdacembas towards decentralised diffusion systems. However,
be bel ow, i n
pat.i -floevmaghpyoachds tare aqaenantb e

characteristic running through the three dominant approaches to ICS dissemination. Sesan (2(

as it shal/l argued practice it

and partici on as an ar (

contended that

a review of the trajectory of i mproved st

suggests that, despite the rhetorical mokds towae context responsive implementation
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approaches, the priorities and policies of outsider actors appear to take centre stage in the cur
markebased phase of stove development just as much as they did in thedipstasepeft
the 1970s. (f4)

Sesan continues to elaborate that even thouct
development principles from the second phase of stove development onwards, the perceptions
perspectives of local citizens continue to bedreleégate pr acti ce wel | I nt o
of the approaches adopted for ICS have remdiowd topd focused essentially on tangible technical
objectives (Honkalaskar et al., 2@&L3,p. iAgenci es invol vedratic,n | CS
powerconscious, performadaogen, and gealr i e n t e dibidspt3Y. Raditt (2004¢ edthat (

although most agencies adopted participatory methods, they adhered todoaditippaletop
relations. Power relations between aisl @whoecipients remain essentially the same as in traditional
topdown models of development (Parfitt, 2004, p. 539). Outsider agencies have continued to gain cc
over programme input and consequently promote outcomes that serve to advamce developmn
objectivespreet by power ful Oextri nsi &)0Fordewamge,asa g e n
Troncoso et al. (2011) notedhmunities usually never demand stove construction, ICSs are
constructed as a solution to a problem detected bgptarpldhoreover, implementers promote one

type of stove in a community-ffRuiado & Masg2@15) without providing potential users a choice.

Essentially, detection of problems by implementers may not present the whole problem here, it se
that th@roblem emanates from lack of balance between centralised and decentralised diffusion syste
Rogers (1983) argued thaeality, an actual diffusion system usually combines some of the elements
of centraed and decentsalil diffusion systems (P.33&l that a heavy weighting of each system

may depend on circumstances and the issue at hand (Waisbord, 2001).

Similarly, the problem emanates from a lack of balance between participation as a means ¢
participations as an end. According to2Raditt participation must function as both a means and an
end. This is because any development project must produce some outputs, in which case, particip
is seen as a means to achieve such oitfhessame time, it must also empower stakeholders;
which case empowerment is viewed as a hecessary ca@Zynra(fitt recleaithat this ambiguity

becomes contradictory when emphasis is laid on participation as a means at the expense of particig
as an end (p37).

The practice of partitgpahas been critiqued by a number of authors, especially its emancipatory
claimsbecause it does not empower those at the grassroots. Agencies simply provide alternati
methods for incorporating the poor into the projects of large agenciesiyetrthegotemnable to
them (Parfitt, 2004). Participation is simply another means of pursuingdoaditidere tmpment
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agendas, while giving the impression of implementing a more inclusive project of empowering the
and the excludeg.(p37539.

In my review of literature on dissemination approaches to ICS (as illustrated above), participation
been employed more as a means, because implementers and donor agencies have concentrate
obtaining quantifiable outputs of devices implamrgederally on scalipgrather than on
empowering the amkrs and sometimes the rural women producers, where the rural poor women d
production. As discussed above the reasons for the shift from centralised to participatory approach
markebasedipproaches were to efficiently and successfully delatery and adoption, which is a
manifestation of participation as a means. According to Pavhtria@@4hducement persuading
development agencies and practitioners to embrace rpadapppaaches (or shift to other
approaches) is the increment that the approaches would give tbigffiarerggmple of focusing

on participation as a means. Parfitt enghhasise

€ this resort to a discourse of participation as means reffastikibys the primacy of a top
down logic of the need to achieve measurable objectives efficiently. Faoerpdiver re
equation incognito under the guise of the demands of effidiéncy. (p.

As noted by Oakley in Parfitt (2004), governrmentkminent agencies see participation as the
means to improve the delivery systems of the projects they seek to ff)ei@str{mans that
they are prone to regard participattomeens, although many of them still give at least rhetorical

atention to the objective of empowerment (Parfitt, 2004, p. 540).

2.11.1 Implications of tdpwn approaches on uptake andsatiion
Literature reviewed on the dissemination approaches, indicates that the dominance of outsi

stakeholders in the [@&ctice and the @vn approaches related to this dominance is one of the
major reasons for the failure of many improved cook stanespi®gsam, 2014; Honkalaskar et

al., 2013; Sesan, 2012; Simon, 2010; Tr@asidlo, Masera & Me2007; &nes et al., 1993).

Similarly, even with participatory inputs fresersnid some ICS prognesnoutcomes have not

been favourable in many projects (Honkalaskar et al., 2013) because of the remndnitgeof the expert
topdown approaches (Sesar20i such prognaes, the design of ICS is mainly driven by ideas,
concerns and information from external actors while turreing a deafo act u al us e |
(Troncoso et al., 2007). For instance, findings from the case study that veetdinagelaptt
approach as reported above (see Section 2. 6.
the programewas constrained by the need to meet their commitment to sponsors (Troncoso et al
2011, p. 7600). There were issues to loeviressures to accomplish the commitment of building a

set number of stoves in the three years of the pto{ebt s a result, the project failed to consider
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the opinions of the users and the only option left was to find ways of ceasnaingdeta win
them oveib(d).

Nevertheless, evidence shows that pregrasing tegown approaches ametying on donor

funding to subsidise the stoves, have performed much worse tmas {hiatghave employed
participatogpproaches frothe beginning and in which funding was used to estehlshiaisglf

stove industry (Barnes et al., in Urmee & Gyamfi, 2014; Bailis et al., 2009). For @xammple, the top
approach adopted by the Indian NPIC contributed to its failueniéntas iompiningde, resulting

in dispersion of eBahd dilution of financial resources (&r@pgemfi, 2014.634). Yet, as
discussed above (see section 2.6h2.NISP Chinese prognam an example of a success story

that adopted a salfstaining marketsed approach. Taking into account user needs may therefore
contribute to the success of a progammee Gyam{fi2014) especially when it emanates from
community involvemenin fidentification of suitable stove design to stove distribution, because it

creates a greater sense of ownership (Rehfuess et al., 2014).

In summary, tojewn approaches have succeeded inngpaioge prograres, uptake and initial
utilsation of thkCS in other parts of the world (such as Mexico, India, and Malawi, to mention a few)

have fail ed t osatioainmdstiprogmaemgloballg.u st ai nedo ut i | i

2.11.2 Limitations of the approaches in relatioteir@ingorientedstudy
The lination with the dissemination approaches is the degree to which they have failed to empov

local communities and let them gain control over the ICS projeatsfl&rivtpediransformative
agencyincludingnhancement of interaaifatikeyactors are overlookadput differently, are not

the focus in the three dominant approaches. Despite the shift taken by participatory approaches tov
a decentraiid diffusion system through involving stakeholders, especially women in varying degre
and in various ways, the three core elements of learning for sustainabi(ggeCiraotere3,
Section8.3, 3.4.4nd3.4.2) were not the main outcomes of the learning processes of the programs
(see Section 3.5.1).

Participation implieg 8takeholders are involved, empowered, and take control over the developmen
initiative (Honkalaskar et al., 2013)ad lmslicated in Chaptgeis onsonant with the theories,
approaches and methodologies employed in this study (see Chajati@). iRahis study not

only strikes a balance between Apmgongativityand
(see Chapters 7 & 8), particularly when rooted in evoking and supporting reflexivity and transform
agency (as arguecegliere) among participating individuals and communities (sear@Bapters 7

The learning processes employed in this study focus on evoking transformative agency and reflexi
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research participants and enhancing interaction, which are seaf aspdamerment towards its
emancipatory agenda.

2.12 Analytical frameworks of ICS programmes

According to Balilis et al. (20€8arch on ICS has focussed largely on technical aspects of stoves
such as efficiency, emissions, and pollution exposusesgjiegisgch as Berrueta, Edwards and
Masera (2008); Ezzati et al. (2004); Simon et al. (2004) and Smith et alaiD@d): iy

some studies have examined largsmtatored distribution efforts citing Agand®@handel,

2004; BarneenmdKuma, 2002; KisharelRamana, 2002; Sinton et al., 2004; Smith, Shuhua, Kun,
andDaxiong, 199384(lis et al., 2008part from these, various other studies (see Seaigng.5)
different conceptual framewuaike sought to understand and describe the transitions from traditional
cooking technologies to ICS technologies. A number of theoretical framewmeks hiaeel abso
analyse existing ICS progranm order to inform the ICS practice in different ways.

Of these theoretical frameworks, a good number are based on the significance of considering the
environment in the diffusion process. As genepadig attiterature on adoption of ICS technology,

the degree to which thetesat is involved in the ICS diffusion process and particularly in the design
stages is significant in determining theezngptake of the ICS and/or continued use oty €Chau

al., 2012; Kees & Feldman, 2011; Agarwal, 1983). In addition, the innovation systems approach as
to understand the processes underlying ICS innovation diffusion (Agbemabiese, Mkomo & Sokona,
Ateridge et al., 2013). Specifically gtrie¢ld for analysing both the interaction between structural and
process/function elements in a Technological Innovation System that is deemed important
understanding determinants of change (Bergek in Atteridge et al., 2013; Bergek egale008; Atteri
al., 2013; Geels, Schwanen & Sorrell, 2015). As indicated in Chapter 1, interaction between th
elements is one of the foci of this study and is ofaeNitayirng learning in ICS practice (see Chapter

3, section 3.4.2).

Lundvall in Agberese et al. (2012) congsfttiat innovation primarily entails a learning process.
Innovation involves a recombination of knowledge already in existence and the creation of r
combinations of knowledges (Schumpeter in Agbemabiese et al., 2012).oTHeamikind
processes centrally require contributions from multiple actors to exchange knowledge (Lundva
Agbemabiese et al., 2012).-Besmmond in Agbemabiese et al. (2012) tbehmeportance of

learning in innovation diffusiophasing themportance of informal learning sclaemededfor
stakeholders to facilitatenindpasedelationships among key actors in processes that contribute to

innovation and technology development.
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Literature reviewed in the context of thifctueler, reveals a gap in chamgeted learning (or
learningentred) approaches to ICS technology diffusion processes and analysis of existin
programmes. In particular, | have found a huge gap on theoretical/analytical frameworks that foregrot
Orexfilvi tyd and oO6transformative agencyd as ke
practice.

Below | review some theoretical frameworks th&grposifdused to analyse ICS progreml

have briefly reviewed Diffusionasdtion, Social Network Theory, Strategic Niche Management, and
Dual Adoption Framework in Talta®{8llowsn the next section, | concentr&eoist echnical
SystemsST3 in order to highlight common features it shares with Culturé@lckistyridetory
(CHAT)as well adifferences, which exphainy | opted for CHAT to understand the ICS practice in
Malawi and to potentially inform sustained uptalsateom aftine ICS technology.

Table 2.3Theoretical and analytical framewargsd in ICS innovation prograes

Theory/Analytical Theory description, focus and application in ICS progranalysis
Framework

Diffusion of Innovatio DOI theory assumes a linear progression of aspects leading to adoption of a tech
(DOI) innovation, from knowledge and awareness, to intention and change of behaviou
2003). It focuses on informatiomunication and persuasion to the extent that prob
diffusion are related to these (Agarwal, 1983). DOI tends to pigisess,emgdheence
fails to properly address situational factors or material conditions that may constr
new technologies (Kowsari & Zerriffi, 2011 and Agarwal, 1983). The change age
may interact and exchange information aboovation (Roge2803). However, implici
the approach is unequal and hierarchical relationships between the change agen
in which the former are seen as having superior knowledge and the latter as not
about what is gdod them (Agarwal, 1983). In addition, the level of interaction is lin
actors and leaves out other structural elements and process elements in the Tec
Innovation Systems (see Chapter 1, Section 1.4.6.1). In its application iatibe ICS
adoptiorbasedn a study conducte@loptaand Saraf (2014)demonstrated that the rq
of adoption BES innovation can be positive if the technology is percgroteniialtead
users as having greater relative advantage, contpatttbility, observabditg less
complexity in usage, underscoring the significance of user involvement in the diff
For an ICS to achieve these attributes, for example compatibility, the user has to
the design stagésd).

Social network theory Social network theory focuses on the role of social relationships in transmitting in
channelling personal or media influence, and enabling attitudinal or behavioural
Sidhu, Beacom & Valente, 20174npté)application in ICS progesamalysis, based on
two studies (Ramirez, Dwivedi, Ghilardia, & Bailis, 20 Mipbaitkde, 2013) it
demonstrated how interaction among some members of a social system could in
spreading of information about ICS innovation and its benefits or perceived disag
Hence, social networks can facilitate uptake of the 1@y tgtimilez et al., 2014) an
may negatively affect uptake (Miller & Mobarak, 2013). Social networks also assi
identifying key groups in a social system that are influential in disseminating infot
technology (Ramirez et al., 205t;&Mobarak, 2013). In relation to the focus of thi
the limitation is that the level of interaction analysis in the two studies focused on
elementctorsleaving out other elements under structural elements as well as prq
elenents (see Chapter 1, Section 1.4.6.1). This |imoitegher, emanates from the the

Z This is not intended to be an exhaustive review of all theoretical frameworks that posit interaction; however, these ar
same of the commonly cited frameworks in literature on household energy and particularly in ICS innovation.
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is also not clear how uptake led to initial use or sustained use in the two studies
such, it appears that the application of Social NetworkifraineeM@@ladoption
concentrates only on uptake and not use.

Strategic Niche
Management (SNM)

A core assumption of the SNM approach is that sustainable innovation journeys
facilitated by modulating technological niches, which are spacesitheirglland
experimentation with thevaution of technology, user practices, and regulatory str
(Schot & Geels, 2008537) usually in the early phases of technology development
et al., 2013). This allows learning aboutrdtglitesif the technology, and enhancing
development and rate of application of the new technology (Kemp et al. in Rehm
Pal, Singh, Tiwari & Singh, 2012). In its application in |G&gchtitiee study
conducted by Rehmaal.ef2012)he analysis of experiments, using SNM led to the
identification of various drivers that may enable a shift from traditional stoves to |
revealed both enablers and barriers to ICS adoption. The experiments also facili
between the technology aneusers that led to dissemination of an ICS model takin
consideration some staihnical needs of the local population. However, the limita
that the experiments focused on technological solutions onlgagiitiyaugess in reflex
processes on their cooking habits. i.e. ignoring cultural aspects.

Dual adoption
framework

The core idea of the framework is that in the technology development process in
bottorup as well as tdpwn (Atteridgead., 2013). The framework, proposed by Sim
(201Q)underscores how the nsabidh process spans planning, implementation, ang
installation phases of development and proceeds throtsglc aackloes 6 c ol | a
mobilization proce&sh{on, 2010, p. 2022). He digattechnology installation should
reinforce integrated commitments of funding agencies, intermediary institutions,
groups who enter the development process once innovation frameworks aribiithp
The interaction described in his analysis of the IC@girogtastern India does not
completely emanate from deliberate collaborative efforts among actors on how b
development. It appears to emanate from the need to pursuesdliffenemt déjectives
for different groups. In addition, it originates from the collaborative nature of tech
mobiliation itself (Simon, 2010).

Source: Jalasi, 301

2.12.1 SocidechnicabBystemgSTSs)

In Chapter 1 (s€ection 1.4.6,1)have discussed STSs, providing the description of structural and

process/ functional elements and highlighting the focus of STS analysis. To summarise the discussi

Chapter 1, the STS approach is particularly concerned with interactioniretvetemsiriscand

process/function elements and on the role and importance of both developers and users in influer

innovation and diffusion processes.

Within Technological Innovation Systems, Bergek et al. (2008) developed a scheme of analysis
guides analysists employing a systems approach in the analysis of technology innovations. -
framework is primarily used to assess systems performance as well as identification of factors influe
performance to inform policy formulation and ddwdtidhi¢ is because it allows a systematic

identification of policy problems; hence, its employment can guide policy makers in their decisior

policy goal setting, reformulation, and redirection of policyitnbd)edtneesgheme of analyass h

Six steps as described in Box 2.2 below
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Box 2.2Sixstep scheme for analysis of technological innovations

1. Setting the starting point for the analysis, which involves defining the Technology Innovation

2. ldentification of steuctural components of the Technological Innovation System.

3. ldentification of processes/functions in the Technological Innovation System. Thisinigvibie
functions by first describing what is actually going on in the TechnologiSgstiemoiraterms of
processes. This provides a picture of an
is currently filled in the system (quotes in original text).

4. Assessing how well the functions are fulfillechgnut@edts goals in terms of a desired functiona

5. Identifying mechanisms that either induce or block a development toward the desirable funct

6. Specifying key policy issues related to the inducements and blocking mechanisms.

SourceJalasi, 2@1

In the ICS technology diffusion STS approach has been used, for example, to understand
development of the clean cookstove sector in Ghana (Agbemabiese et al., 2012) and to examine
clean cooking sector in India (Atteridge et alEBPkS/ing the analytical framework in combination
with other analytical techniques, Agbemabié2@1)dbund that the interplay between the different
system functions create feedback loops that function as motors of innovatiome@¢hdacament

which have proven powerfully sufficient to sustain diffusion of ICS beyond Ghana borders. They
identified a number of barriers that collectively indicate misalignments between underlying struct
(technologies and institutiand,so grand the technical requirements of system fubittjons (

Hence, the study defined sustainability of innovations in energy access in terms of fulfilment of sy

functions by a broad group of actors, including governments and eibiickjpreBgurs (

Similarly, Atteridge et al. (2013) used the framework to assess the health of various processes ir
Indian clean cooking sector and identified a number of crucial systems processes that were weak
needed to be strengthened in order to s@pgevietbpment and diffusion processes in the Indian
cooking sector. They identified priorities to achieve this and suggested a number of things that cou
done by various actors to achieve the pimdies( One of t he mathewvergugges
people whose practices are supposed to change, and who are expected to purchase clean coo
productsneed to be seen as key actors in shaping the sector, not just as passive recipients of ne
t ec hnabidp@®3d).es o (

The strength of STS, which | find relevant for the study, is the systems approach to analysis
foregrounds interaction between both structural and process elements and how the interaction influe
the systems performance. This sets STS aparptiean dinalytical frameworks reviewtterget

aresimilatieswithCHAT. Through the third generation of CHAT, which involves a network of activit
systems, CHAT takes a holistic approach and includes both structural and process elements in

analys of human activity (see Chapter 3, Section 3.2.1.2). In addition, some structural elements wi
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STS are similar to CHAT as described in Chapter 1 (see section 1.4.6.1). However, when it comes t
interaction between structural elements, CHATogoesydey attention to agentive factors through

its focus on agents and their interaction with others (community) (séegGreapt). Further,
CHATO0s emphasis is on the interactions betwe
As discussed in Chapter 3, the object precedes and motivates activity; it gives the subjects of the ac
direction (Engestr®m, 1993; Leontdoev, as cif
activity is not synonymous with goal lispéeeiC3, Table 3.1), | would like to highlight that:
Technol ogi cal I nnovation Systems as an anal
necessarily share the same goal, and even if they do, they do not have to be working together consci
tomrds ito (Bergek et al., 2008, p. 408). Thi
interacting activity systems work on a shared object and overall outcome (see Chapter 3).

Overall, CHAT involadsrmative interventionist appi@&seinino, 2011) and it accomplishes this
agenda through formative intervention approaches such as Boundary Crossing Change Laboratt
Workshops (BCCLW) (see Chapter 3, Section 3.7.5) and DWR/ Expansive Learning (see Section 3
which were developedhin CHAT. Through application of these methodologies, the formative
interventionist researcher evokes and supports reflexivity and transformative agency in resee
participanisthe core of learning for sustainability and transformation ofityufDghalgtown &

Keen2007; BraHees & Hennjr&PO7). Thus, | opted to use CHAT to stimulate reflexivity in research
participants necessary to examine their activities in relation to their actions and routines as they int
with the ICS technology against the risky society they live im ttaredditizative agency enables

them to initiate and steer changes in the ICS practice (see Chapter 3, Sectiors&c8hsSee also
3.2.1and3.2.1.4 where | explain why | worked with CHAT in this study.

Agarwal (1983) raised a pertinent questam thre interaction between the end user, designers and
project implementers (in fact among actors invohaitfusidheprocess) could be brought about
considering the differential power relations inherent in the groups which usually translates i
hierarchical learning interactions. The employment of BCCLWSs provides space for horizontal lear
among actors (see Chapter 3, Section 3.2.1.2
ands).

2.13 Conclusion

This chapter has discusselolad) concerns leading to the introduction of ICS technology, the potential
benefits of ICS in relation to these concerns and to the progress of the Sustainable Development G

| have discussed the progress made in the dissemination effortsotdfgiheltdwdily since its
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evolution, revealing problems with scaling up opspgretake, and sétion, with a particular

concern on sustainedsatiéin. In relation to this, | have highlightevitekstacking as one major
concern in the adiop of the ICS technology. In addition, | have discussed how scholars have
responded to the prevailing problems. This discussion led to a review of the different disseming
approaches adopted by practitioners in three main phases of the detredofeuknology:
centralised delivery system, participatory approaches, arabedagpgiroaches. Each phase
reveals a dominant approach, yet examples of all the three approaches are used in each phase.
discussion reveals that the main reasouisthelsinifts in approaches was intended to be a positive
way to respond to problems highlighted. However, it also revaéaentlappopaches inherent in

the centralised delivery system, and its persistent remnants in the participatdérgsadd market
approaches. | have also discussed subsidies and financing models as mechanisms to aid the difft

of the ICS, including social marketing strategies used to reaelsetsg.to end

Thechapter has also reviewed analytical frameworks used in ihid @8gtysigranes within the

context of the study. The chapter has highlighted potentials and strengths of the disseminal
approaches and the analytical frameworks and their limitations in relation to uptaéi@md initial utili
sustained usdition and implications for the leacaimtgedpproach taken in this study. It has ended

with a discussion that reveals the gap in-atwmge learning approaches in the diffusion of ICS
technology, and how | envisage closing the gap withaetgachapgproach, using CHAT. Hence,

the chapter ends with a brief motivation for CHAT, which also acts as bridugpterthe next

In the nexdhapter, therefore, | discuss the theories and methodologies that | employed in the study
answer the reseamiestions. Troncoso et al. (2011) pravelevant introductasnarkor the
nextchaptd.CS technol ogy fAconstitutes a grassroot

and problems and working with them to find joint solutiongforthéd f u(@E.7608).s e pr otk
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CHAPTER 3: THEORETICAL AND METHODOLOGICAL
FRAMEWORK

3.1 Introduction

Thischapter has two main parts: the first part focuses on the theoretical framework and the second
on the methodological framework emptogestualy.

In the first part of the chapter, | discuss Cultural Historical Activity Theory (CHAT) as the epistemolc
theory and Critical Realism (CR) as the ontological theoryothdbhdreaepth understanding

of the object of the study. The two theories, including the methodology associated with Developm
Work Research/ Expansive Leaneipgd me to answer the research questions outlined in Chapter
1, Section 1.5.

The two theiles, CHAT and CR focus on learning as emancipatory process and transformation of hur
practices by evoking agency and reflexivity of the actors involved. The chapter starts with a discus
of CHAT, drawing attention to third generation CHAT adigrg actirity systems are viewed as

unis of analysis. The discussion then focuses on how | applied CHATismtih®stiedgpmental

Work ResearcBWH/ Expansive Learning methodology. DWR is a methodology developed within
CHAT (Daniels, 2008; Rdthe, 2007) for supporting and developing expansive learning in work places
(Engestrom, 2001). | then discuss CR, stratified ontology, and show how this applies to the study,
emphasis on theoretical concepts of reflexivity, structure andagkG¢yATRoNcepsadions

of learning as transformative practice, contradictions as sources for change and daopment and

of Proximal Developmg&®L), The chapter also discusses Dialectical Critical Realism, and how it

deepens the notion of edinttions as conceptualised in CHAT.

The second part of the chapter discusses the methodological framework employed in the study shc
how DWR and its associated formative intervention approach were useful for the study because of
potential forammsformative praxis. It describes intensive qualitative case study design used, methot
employed for data collection, and the two phases that the study employedtheatstajytassnt
framework adopted, which is consistent with the critstahoeaéstployed in the study. Finally, |

discuss how the study ensured validity and navigated ethical issues.
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3.2 Theoretical Framework

This sectiaiscusses the two theories, CHAT and CR that | drew on in the study. The discussion sta
with CHAThén CR as underlabouring CHAT. In this section, | also dis@isdyoondbptuaks
learning, drawing from the two theories and other learning theories.

3.2.1 CulturddistoricalActivity Theory

Cultural Historical Activity Theory derives from the philosophy of Kant, Hegel, and Marx (Nunez, :
and EngestromMettnen, 1999). The key idea drawn frofvlategticonceptsaition of activity

is that when people are involved in an activity, they want to transform nature, society, or some @
object, and in the process of transforming the objects, peeplegmtogety transformed under
existing material conditions (Nunez, 2014, p. 64).

Lev Vygotsky initiated CHAT in the 1920s ar
(Engestrom, 2001; Engestrom, 2015) further developed CHAT. CST sanaaidtsiral

historical factors in shaping human activity and it is built on contradictions, reflexivity, and age
(Daniels, 2008; Engestrom, 2015). Reflexivity and agency are key in learning for transformation of hi
activitysee Sections 3.3 andl3.dnd contradictions are sources of innovations and changes in human
activity (Nunez, 2014; Engestrom, 2001) (see Section 3.4.3). CHAT therefore is a theory of learning
development (Roth & Lee, 200CHAT seeks not onl gimgoantigtop | ai n
influence qualitative changes i n human praxi
thereof by Engestr°m and coll eagues is based
| eads devel op mp8a0add that\feargingtcanlshape the Bval@ion of new human
activity in open systémsgestrom, 2015).

The socioulturahistorical perspective uses a principle of historicity (Engestrém, 2001) (see Sectio
3.2.1.3) and guided addpth understandofghe object of this study from that perspective. | studied
in depth, the development of the ICS activity in Malawi (see Chapter 1) and the historical developme

the interacting activity systems and their objects (see Chapters 1 and 5, Section 5.2).

3.2.1.1 The Unit of Analysis in CHAT

The unit of analysis in CHAT is the activity system; it consists of a group of any size pursuing a sp
goal in a purposeful way (Peal & Wilson, 2001, p.147). According to Cole and Efgestrdn (1093t y
systems are complex formations in which equilibrium is an exception and tensions, disturbances,
| ocal Il nnovations ar e tAmactvityisystem lzassgvert elements asg i n

described in Table 3.1 below:
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Table 3.1Elements of an Activity System

Element Description of Element

Subject Individual or group whose viewpoint is adopted (Engestrém, 1987, p. 78).

Object AThe O6raw material 6 or o6problem spaceb
transformed into outcomes wi t (Engedirém, 1083
p.67).The object precedes and motivates activity.Htést i s bei ng wor K
or transformed by t.he tool d (Edwards,

Tools Tools are external, material (for example, a cook stove, a textbook, or a computer), or

symbolic (for example, language). Theg thedidject of activity. Tools take part in the
transformation of the object into an outcome, which could be desired or unexpected; th
constrain activity (Engestrom, 1987, p. 78).

Community  Participants of an activity system who slaradlabjedEflgestrom, 1987, p. 78

Division of  Involves the division of tasks and roles among members of the community and the divi

labour and statugfgestrom, 1987, p. 78

Rules They are explicit such as rules, and implicit sacts disat regulate actions and interactions
the system (Kuuti, 1996).
Outcome Desired result of working on the object

SourceEngestrom, 1987; Engestrom, 1993; Kuuti, 1996; Peal & Wilson, 2001

3.2.1.2 Three Generations of CHAT

Based on the work of Engestrom (2001), activity theory has evolved through three generations. The
generation of CHAT developed by Vygotsky created the ideas of mediation commonly expressed a
triad of subject, object, and mediating artefdgt(§ed Figure 3.1). The limitation of the first
generation CHAT was that the unit of analysis remained individually focused; the second gener:
CHAT devel oped by Leontdéev overcame this | ir
individal action and a collective activity (Engestrém 2001, p.134). The third generation of CH,
developed by Engestrom dealt with challenges that the second generation failed to address, w
includes questions of diversity and dialogue between difi@enendrtiaelispectives (Engestrém,

2001).

First generation CHAT.e nt r a | to Vygotskyds psychol ogi ca
mediating artefacts, which are both technical and psychological (Engestrém, 1987; Daniels, 20
Vygot s kywdan thé symholc mediation of culture and on the relationship between humar
actions (object), human subjects (individuals), and cultural artefacts (tools) (Elhammoum, 2C
Engestr©°m, 1987). Vygotskyods i drelarcateabariso di s
psychology (Elhammoum, 2002; Edwards, 2005a) and it explained how the collective was incorpoil
into the individual through processes of mediation, which could be used to transform ways of thinkin
acting to t leaerdoanBEywards, @00%2)pNVygotsgyr distinguished between
psychological tools, which could be used to direct the mind and behaviour, anthtgcbuidal tools

be used to bring about change in other objects (Vygotsky, 1981 as cited in D@ni&ishi008, p.

work on mediation, he edhioe role of human agency. He argued that humans master themselves
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through external symbolic, cultural systentisaatheing subjugated by and in them (Vygotsky, 1981
as cited in Daniels, 2008).pl his means that the individual has the agentic power to transform his/her
surrounding environment, for his/kde\sdtipment (Elhammoum, 2002, p. 96).

This study ad second and third generation activity systems as the unitobanadysiss r Vy got ¢
ideas of human agency are central to this study (see Section 3.3), hence the foregoing discussion.

Tools and signs

o / \ .

Figure1l:Vy got s k y @diatednartd e | of m
SourceEngestrom, 2001, p. 134

Second generation CHAWithin the secegdneration activity system, the unit of analysis is defined
as Nnobject oriented, collective and cultur al
on the interrelations between the individual subject and his/her community (Engestrom, 2001)
incorporating social or collective elements of community, rules, and division of labour (see Figure 3
emphases the interaction between the elemeatdiinitthsystem (Daniels, 2008, p. 122). Engestrém
(1993) also elabochtieat the central relationship is between the subject and the object of the activity
system, and it is mediated by rules for acceptable interactions; communities in tigin thelp accomp

activity systemds purpose and outcomes throu

| used secorgkneration activity theory to identify interacting key activity systems involved in the IC
activityora deeper understanding of the individual activity $ystaralysis of the individual activity
systems helped in surfacing problematic sit
(1978 as cited in Edwards, 2005a, p. 58) argie he mai n t hing which di
another,ifite di f ference of their obj ect-sser@actiiho we v er
systems, basing on the ways subjects interact with their objects (see Chapter 5, Section 5.2.1.6). Se
generation guided me in understanding the lateiactibn and the kinds of situations in which
subjects interact from the point of view of the subjects of each activity system, the existing lear
interactions between subjects within and between activity systems, which helped me to answer rese
guestion 2 as discussed in Chapter 5. Thus, | used second generation to understand the networ
activity systems involved in the ICS activity for each case study to Hivhmoieatelgtarhship

(Sayer, 2000).
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Figure 3.Below shows the structuseadndjeneration human activity system. The object is depicted
in form of an oval, which indicates thatoobjgetl actions are always, explicitly, or implicitly
characterised by uncertainty, surprise, interpretation, sense making, and cpateggial for
(Engestrom, 2001, p.134).

Tools and signs

Object

. Sense
Subject Qutcome

making

Rules Community Division of labor

Figure 3.2: The structure of sgmmatation human activity system
Source: Engestrém, 1987, p.78

Third generation CHAdKes joint activity as the unit of analysis rather than individual activity (Daniels
2008, p. 122). It happens when a number of activity systems of the kind described in Figure 3.2 al
interact and share an object. Third generation supportsathallfactivity systems are part of a

network of activity systems that in its totality constitutes human society (Marx, 1867/1976 as cite
Daniels, 2008, p. 123). Hence, | examined the interacting activity systems to potentially transforn
networksf activities involved in the ICS activity. Since the ICS involves network of activities, | neede
holistic approach in dealing with the problems facing the ICS activity and | accomplished this using

generation CHAT that also enabled me tohwotlttiple perspectives, which are sources of learning.

In social learniyals van der Hoeven and Blafked9) emphasil the need for learning from

each other together for collective mewakimgy and senswking (p.11). This kind of learning is
characterised by horizontal learning or boundary crossing. Boundary crossing is characterised
horizontal expertise where practitioners must move across boundaries to seek and give help, to
information and tools wherever they happen to be Brgédabfini, Engestrom & Karkkainen, 1995

as cited in Engestrom & Sannino, 2010, p.12). Boundaries may be barriers to learning (Akkerms
Bakker, 201 However in third generation (hddmdaries in the form of contradictions between two

or more activitystems are seen as vital forces for change and development (Roth &08, 2007, p.
and Aspaceso with the potential for | earning
bring the diversity of activity systems working with tlen&&antsive learning process facilitated
through Boundary Crossing Change Laboratory Workshops (BCCLWS) (see Section 3.7.5) couplec

the Expansive Learning Cyclé-{gers 3.4). This space provided opportunity for research participants
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to transforthe ICS activity through reconceptualising tHagloje&.3 shows how participants from
different activity systems move in a new space, where opportunity arises to reflect on their indivi
objects to a collective meaningful object thatesatisfadsthe activity systems (Engestrom, 2001;
Akkerman & Bakker, 2011).

Starand Griesemer (1989) as cited in Akkerman &8bkkdefisdo oundary obj ects
that both inhabit several intersecting worlds and satisfy the irdguieatients f each of t h
their structure is common enough to more than one world to make them recognizable, a mean
t r an s |2 Engestindt (201p).pointed out that the boundary object can be expanded in multip
dimensions including: (a) the-spai@l (who else should be included?) (b) The asé@nipatady
dimension (what previous and forth coming steps shoulddéd?¢¢ositiee maideological (who

is responsible and who decides?).

Potentially
shared object

Mediating artifacts Mediating artifacts

D e N L
az \ / AN

Rules Community Division of Division of Community Rules
lapor labor

Figure 3.3: Two interacting activity systems as minimal model for the third generation of activity system
Source: Engestrém, 2001, p. 136
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3.2.1.3 Principles of Culturalridest Activity Theory

Box 3.1 below presents principles of CHAT as summarised by Engestrom (2001)

Box 3.1Principles of Cultural Historical Activity Theory

a.

The main unit of analysisiicao | | e c-nddiated and ahjett brierded &bty seen in its
net work relations to dihecteaedtiwdiyi dyate
isubordinate units of analysiso; their in
(p136).

Activityystemsaremaitio i ced due t o the membersdé dif f ¢
trouble, but also a source of innovation.

Activity systemsd problems and potenti al s
and aréransformed over lengthy periods. This principle is called historicity. Emphasis is on lo
activity, its objects, theoretical ideas and tools that have shaped the activity.

In CHAT, contradictions are seen as sources of change arehtléMedjpa r e not t he
or conflictso, but Ahistorically accumul a
2001, p. 137n open systems, new elements adopted from the outside may generate contradi
Activity systems are capable of expansive transformations, which happens when contradictio
and aggravate (Nunez, 2014) and some individuals start to question and deviate from the es
some cases, this situation leads toaleltmlective efforts to change the activity system. An exp
transformation occurs when the members perceive the object under a different light, which tu
object (Nunez, 20143).

Source: Jalasi, 301

3.2.1.4 Application of CHATeistudy

In the foregoing discussion, | have explained how and why | employed CHAT. This section serve

provide a summary of how and why | used CHAT in the study:

a. As a theory that focuses on learning and development, CHAT provided me with a differe

b.

C.

perspective in the study of diffusion @ésbnioal innovations, specifically the ICS. Through
CHAT, | was able to explore how different actors in the ICS practice learn the ICS technolc
and how this shapes the profile of uptake satidrutithe ICS and how focusing on
expansive learning processes can lead to changes and/or development of the ICS practice.
As a theory that focuses on-satticahistorical factors in shaping human activity, CHAT
allowed me to study the ICS activitpdoonshe soetlturahistorical factors shaping the

activity. Through historicity, CHAT allowed me to look atuttarahisiorical issues,

including learning from the past and present, which informed the planning of expansive learr
processewith participants.

The activity system as the unit of analysis allowed me to understand the ICS holistically. Thi
because | looked at each element in all interacting activity systems and the relationships betw
elements in interacting activstgrag as having potential to constrain or enable uptake and
utilsation. This helped me to have a deeper understanding of why the ICS practice is the wa:

is as described in Chapter 1 (see also Chapters 4, 5, and 6). The interacting activity systen
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waked with include policy, implementers, promoters, trainessts, erahd
production/construction groups. In Chapter 5, | have described how they interact as they w
on the ICS activity in their various activity systems.

d. Cultural Historical Actilitgorprovided me with the tool, BCGaWallowed me to facilitate
horizontal learning among the different actors (Engestrom, 2001).

e. Cultural Historical Activity Thpeowyded me with a methodology (DWR) to identify and analyse
problems that ICS activity is facing, through focusing on contradictions within and betwe
activity systems, and seeking ways of resolving them.

3.2.2 Critical Realism (CR)

CR developed atime when Marxist thinking was strongly represented among social scientists in th
1970s. The main outlines of CR corresponded with some philosophical foundations of Marxi
especially in the approaches to social science. One of the main idedglaraistemidCR
philosophy is emancipatory politics (Benton & Craitil ZRI86)p According to Nunez (2014), Roy
Bhaskar is the principal creator of CR. However, many authors have contributed to it; among other
Tony Lawson, Andrew Collier, andjMar et Ar cher . The main concer
of, and prospects for human emancipation; and it sets its agenda on under labouiilnid,for sciences (
p. iX). Its main phases include Basic Critical Realism, Dialectical CrarchFRéatisph)y of Meta

Reality. This study is concerned with stratified ontology and itSomipé&aztjensof the study and
dialectics, which are characteristics of Basic Critical Realism and Dialectical Critical Reali

respectively.

3.2.2.1 gatified Ontology

Drawingnthe work of Sayer (2000), BamiCraib (2001), Nunez, (2014) and Bhaskar (2016), CR
argues for a mgitiatified world, which comprises the domains of the real, the actual, and the empiric:
The main point that thetiftration highlights is that causal laws, mechanisms and other objects of
scientific knowledge cannot be reduced to domains of the actual or the empirical (Nunez, 2014, p.
That is the surface appearance of things may be potentially mistesidiingeasharacter (Benton

& Craib, 2001, p. 120). This allows for digging deeper beyond the actual and et)fifical (Sayer
Benton & Craib, 2001) to find the real. This makes CR a crucial ontological theory for underlabot
CHAT as employed in ¢iusly. More specifically, CR enabled me to understand more fully how
structural factors shape transformative agency and potentials of various actors working with ICS. T|
because the domain of the real contains mechanisms, events and expeziemaasaaists are

the powers that exist and act independently of the flux of conditions that enable their identification (N
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2014, p. 6). Nunez condriaeslaborate that the three domains are overlapping, not independent of
each other, but relate@dch other, and therefore events cannot occur without mechanisms, and
experiences without evehid)( For example, women abandoning the stove after first use may be
regarded as experiences, the crack of the stove on the upper door may besepenaasioge e

the abandonment (the experiences), yet thexehanm@sms giving rise to the crack. Therefore, CR as
underlaboer for CHAT helped me to understand the causal mechanisms that are shaping the
emergence of structural tensions and consaditiiorand between the activity systems, which are

a driving force for change and development. Mukute (2010) and Lindley (2014) have both shown in
studies that giving attention to underlying generative mechanisms provides for morenobust explane
of the contradictions, which Engestrom (2001gdogpedte analysed as manifestations of deep
seated structural tensions. This has helped me to develop better explanations of why the ICS techn
is the way it is, as described in Chapter 1.

CRhas a commitment to changing unsatisfactory or oppressive realities, which is also in line with C
through the DWR, which focuses on stimulating agency and reflexivity in the participants to s
problems facing their lives in reflexive relatietutalstanstraints (Sayer, 2000; Benton & Craib,
2001; Danie@008; Mukute, 2010).

Bhaskar (2016) argued ith&¢rms gshilosophical underlabou@iyaspires to clear the ground
through removing the rubbish that lies in the way of scieulge (K@pvih the case of this study,

the identification of contradictions via critical realist causal mechanisms and focusing on transform
of ICS practice through resolving contradictions provides a different and robust scientific enquiry. |
different way of approaching disseminationte€koal innovations, which have sufferedfrom top
down approaches and evaluative studies that dwell on surfacing barriers (Chapters 1 and 2) wit
engaging with issues of struatarel e v o lkagency to maosfomrtre Practice. This therefore is

one contribution of the study to diffusion studiestechsamabinnovations via the critical realist

philosophical lens and CHAT epistemological process.

Apart from underlabouring the epistemological theory, the study also benefitted from using sc
distinctive features of CR approach to philosophy, which provided me with the language to exf
phenomena in the ICS practice. ddtieavfollowing featifeom Bhaskar (2016, f5): 2

(a) CR aspires to produce a serious philosophy that we can act on, and one that is relevant
the pressing challenges we face and that may illuminate a way forward (telling us someth
new). This is what Bhaskarsaltsusesswhich involves the unity of theory and practice,

of not saying one thing and doing something completely different. Working with the conct
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(b)

(c)

(d)

(e)

()

of seriousness has helped to explain the inconsistences found within the ICS practice (s
Chapters 5 and G)dainform the nature of solutions to the problematic situations (see
Chapters 7 and 8).

The method whmanent critiggpecifies that criticism of an idea or a system should be
internal by involving something intrinsic to what is being typicskdidentifies a

theory /practice inconsistency that shows that the position being disputed involves a cla
or analysis that would undermine itself. This helped me to identify internal contradictions,
example, around the ICS as a tool withiseeractivity system. According to Mukute
(2010), internal inconsistencies can be described as contradictions.

CR is committed d@mplicating presuppositisrisch involves elucidating the normally
unreflected presuppositions of our practicemtéhir@nscendentmigumentyhich

asks what must be the case for some feature of our experience to be possible or what mi
the world be like for some social practice to be possible. This is also conceptualised as
retroductive argumenhich ask&hat would, if it were real, bring about or explain a
phenomenon. This is the process of identifying and analysing causal mechanisms th
helped explain why uptake asdtianiiof ICS is the way it is (see Chapters 4, 5 and 6).

The ultimate goal of @Rilosophy is transformation of practice through better
understanding and-selferstanding of the agents involved. This means that CR like CHAT
is committed to enhanadtkxivitgs well atransformed practiteis study engaged

with research papasits to reflect on their actions and the problems they are facing in
relation to the shared object of the ICS practice, model solutions for the problemat
situations and come up with a model of a new ICS activity that potentially transforms the |
pracice.

Realist ontology makes it possible to understand how we could be or become many thin
which currently we are not (Sayer, 20Q@), phis is what Bhaskar (2016) calls
dispositional realiswhich contends that possibilities, as well aseaciuatitare

instances of them must be real. He also presupposes that agency is real, and that it can
transformed. This means that transformed transformative praxis is possible. According
Sayer (2000), the nature of the real objects presemt titn@ gimestrains and enables

what can happen but does naoligbeemine what will happeljpThis is why the study

focused on agentive processes stimulated via expansive learning in order to initiate and st
changes in a cook stove practice niestatgnce.

CR contends that the nature of all our knowledge across afedldrteaamsliprovisional

and that it should be open to correction (Shipway, 2011; Benton & Craib, 2001), in the lig
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(9)

of further cognitive work, such as observations, experimental evidence, interpretation
theoretical reasoning and dialogue (Benton & Craib 2001, p. 121). Boundary BCCLWs
employed in this study, allowed for more dialogue, and considerati@ti®os$ifitarpret
multiple voices engaged in the ICS practice from policy level to the woman in the kitche
Additionally, this feature allowed me to study diffusieedirsioaiahnovation through

a sociatulturahistorical activity approach.

CR also offeexplanatory critiguwehich enables one to explain false continuousness
(Nunez, 2014, p. 33). According to Nunez, explanatory critique is necessary for learni
science, social science and for the transformation of any society petaeseiaimel

false beliefs. Explaining false beliefs is important because the belief may not change sin
people will be unable to produce an explanation, and therefore the powerful social conditic
that hold some beliefs cannot be chang@d Gxpleatory critique is necessary as it
attempts to explain why people hold false b&digf$lis philosophical feature underpins

the object of this study, which is gearadishe transformation of ICS practice. For
example, if we cannot explairhetey/is a false belief that Chitetezo mbaula stove is fast
when cooking, or that stove produeeigsement in marketing their stoves may reduce

quality of production, then the possibility of changing it becomes slim.

3.2.2.2 Dialectical Critical Realis

Dialectic Critical Realism #@sdthie dialectics and the notion of contradictions. Drawing from Bhaskar

(2016)the core meaningdidlecticsdeals with change, argument, and/ or freetidh). (Im

Dialectic Critical Realism, dialectics iastrmg of absencdp.121) Absencesreconstraints

on welbeing or ills (Bhaskar, 2016 and Bhaskar, 1998)ehvsoniaental contexts, the constraints

and ills affect other living beings, the planet, its systems, and outssitkes 2&)tA-or example,

the scarcity of firewood is a constraint ontleengelf women and children in most parts of Malawi

and other developing countries in the world (see Chapter 1) which is related to the absence of r

sustainable energy optinrthecooking activity (see Chapté&arid §. It is thus the object of this

study to address such constraints through learning processes. Thus, the study contributes to the va

environmental education processes that are trying tnatifieesat wayke constraints or ills in

society.

Dialectics originated from the writings of Hegel and Marx, and it denotes a simple learning proc

(Bhaskar, 2016). This learning process starts with leaving out a causally relevastfgattonin the de

of something such as a theory or a phenomenon in the social world. Later on, as the work progres

the omitted factor generates a problem that may takedbetfadicbdbn®r otheinconsisteres.
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If this omission is not remediedlisrga proliferation of contradictions or problems until the theory or
social phenomena invotleggknerates onanges from a state of order to a state of disorder, which
Bhaskar cal | dbid.ppel22).dnomper o bringbadk ¢éngluede i6 neéd to remedy

the absence causing the problem or the inconsistency generating the ibicngistendgdper

level of structure, or an aspect of totality that was rsatbfedogjiore (Nunez, 2014).pThis
resonates with thigjext of expansive leariiihgarning what is not th@&wegestrom, 2001) (my
emphasisThis is where contradictions or inconsgsgegrdmportantthis learning process as they

act as a signalling device to the community involved thatcsosethirgjevant has been left out
(ibid, p.122).

In Dialectical Critical Realism, the concept of absence is key because it helps one to understand
anal yse <c¢change. ab3entingf sométrang that was rtheneldsindaasd /oii
preencing f somet hing that was not thereo (Bhaska
t he absenced oid., pvhld)t(singleageotemmrigindl texe (seedhapters 7 and 8).

Absence is also necessary for intentional adpcicyalwaypresupposes a lack, want, conflict or

need that calls for the action of rentéBhiagkar, 2016.115 The concept of absence allowed me

to ask what wastthere or what was missing in the ICS practice. This understanding fovided me w
insights in how to navigate my contribution as a formative interventionist researcher, together witt
participants in the modelling of solutions to the contradictions identified. Formative interventionists
a substantive contribution to makeeaadto be very determined and systematic in offering the
contribution (Engestrom, 2015, p. xxxiii). Bhaskaesg@@dé)attabsence has a diagnostic value
particularly in social analyses as it allows looking at the social situation arsthaghirg Wizt

gives a researcher an invaluable insight into how the situation nee(s1té@h@adjes in original

text).

Di alectic Critical Real ism <can deepen unde
contradictiongNunez2014). Hence, the use of CR in this study helped me in surfacing contradiction:s
with a deeper understanding and enabled me to answer research question 3, which sought to ide
contradictions that exist in the uptake satibntdf ICS in the thrasecstudies (see Chapter 6). In
Dialectical Critical Realism, the notion of contradictiomgeremrallyt es a constr ai |
situation that may {(Nugpez 2044, H)and it dealsevith\a &keltwrp p o s i n
dilemma inveryday life (p2). One type of contradiction that Dialectical Critical Realism deals with is
dialectical contradictionFor dialectical contradicti@the, connection between their elements
(aspects or entities) forms a w@htyskar, 2008 in Nu@614, ¥4). The connection means that
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the el ements are 6distinct and inseparabl ebd
providd an example of a double bind between human beings and the continuous use of fossil fuels
the totalityf the environment in which we live. She elabooateadiction as follows:

€ we think of a doubiad between human beings and the continuous burning of fossil fuels
together in the totality of the environment in which we live. The esseli@ns ¢ortitrat

we cannot follow two paths; that is human beings cannot continue burning fossil fuels and ex|
to survive as if in an unchanged planet that does not involve human reality, actions, and tt
impact on their surroundiipgs4)

Dialedt Critical Realism enabled me to deal with real issues in the ICS practice since it argues for
fvital concept of contradictions to apply on real things in the world indiNoreez20axisp/4).

In summary, the two theories CHAT and doRpaaéible as they have their roots in Marxism, and
conceptualise learning as an emancipatory process. They both share interest in transformation of ht
practices by evoking agency and reflexivity in research participants to transformsthbanativity. Thi
found important in addressing the agenda of the study. The concept of dialectics is found in both the:
In CR, Bhaskarian dialectics involves a reflexivera@rdrdelearning process that leads to
transformative praflistzSisitka, 201,8)ot unlike thatAutivity Theory where dialectics is found in

the logic of expansion, which entails a social and practical process involving collectives of pet
reconstructing their material practice (Engestrém, 2015, p. 242). Additiomadly; WATh sDiara

the notion of contradictions as a signalling device of something that has gone wrong in a system
social practice and that their resolution can lead to transformed practice or activity (Nunez, 2014).
two theories also believe imthgplay between structure and agiesucgtructure has effects on
humanshoweverhumans are endowed with individual, collective, and relational agency (Edwards

2005b) to reproduce and transform the structure, as will be discussed below.

3.3 Structure and Agency

Drawing from the work of Bhaskar, @@®&), (20Q3Jruickshack (2003arter and New (2004)

and Nunez (2014 find ourselves in a structured context, which is not of punwesatipthe

structured context has real effeats As humans, we are endowed with the agentive power to operate
on society by either transforming or reproducing it. More importantly is the fact that the social strus
always prexists individual agency and the role of individual agencyusdorapaodform the

structure (Nunez, 2014; Cruickshack, 2003). This concept of society has its origins from BCR in the \
of Bhaskar (1979) which assert that:

€ people do not create society. For it alweyisiiieem and is a necessary coratitiosif
activity. Rather, society must be regarded as an ensemble of structures, and practices a
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conventions, which individuals produce or transform, but which would not exist unless they dic
Soci ety does not exi s tutitisnmdtbegpwduddfitt Blya oK a th
as cited in Nunez, 2014, p. 35).

Bhaskar (1998) elabatateat agents are always acting in a world of structural constraints and
possibilities that they did not produce (p. xvi). These structures calisttaenoiretheir activities.
Archer (2003) expoerhon this, and assstthat:

There are no constraints and enablgraereghat is as entities. These are potanisa|

power®f structural emergent properties such as distributions, roles, organisations, or institutio
and of cultural emergent properties such as propositions, theories, orsjqaailimssin(p.

original text)

However, the generative power to impadétatef projects from agents depends on whether they
stand in a relationship in ways that they are able to obstruct or aid the achievement of the specific prt
(Archer, 2003). From Activity théprists nt of vi ew, i h u mafrextante i ng s
institutional contexts, but they are endowed with the power to act (agency) which allows for critique
revi si &lee 2007Rm 210). This critique and revision has implications for transformation c
activity, which is the focussoétilndly. | thus worked with the interplay between structure and agency to
understand factors that influence the profile of uptasagiandaridi /or failure to uptake asgj utili

of ICS. | focused on the structural aspects via a criticallysalisf aaasal mechanisms (see
Chapter 6) and on stimulating and/or enhancing agency in research participants via agentive proce
provided by expansive learning in BCCLWs (see Se&iuapderss7 and 8).

Cundiket al(2014) conteedthat undstanding human agency, which they define as the ability to act

i n the wor | dwhatfeopthioply valuesasd. dibalsccregairesoatientidrowpeople
dothings,amhyt hey choose to do c e¥).tTEsasonateshwitmBglet, i n st
as cited in Etel&pelto, Va@ h&asantanen, H° k k @
agency in choosing problems they will engage in, and do so with different degrees of engagement
this has implications for what lsa n g e d or l earnt t B6). orhigy h t h
conceptualition necessitated me to investigate diffusiontectsacal innovation usisgcie

cultural theoretical lens as it provided me with the tools to whyensitamdiCS actorshoose

to do certain things instead of others. For example, why implementers and policy makers choose t
endusers on the periphery of the ICS dissemination processes, yet they concentrate on formulatio
production groups. | used this knowlesigektavays of stimulating and/ or enhancing research

participantsd agency towards transformati on

Haapasaari, Engestrom, & Kerosuo (2@b@bkalit agency that acts proactivednstormative

agencywhich is required in order to initiate and steer changes, which | found useful to work with il
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cook stove activity that i s meeting some res
from the given frame of action and taking theeinitiitio t r a n s &saiteann HadpasadriVi r k
et al., 2016, p. 233). Transformative agency differs from conventional notions of agency in that it s
from encounters with, and examination of disturbances, conflicts and contradieaine in the coll
activity (Haapasaarietal.,,2016 23 3) . Transformative agency ¢
by explicating and envisioning new possibilitiep. (233). According to Sannino Bj2015
transformative ageoatyvehcbimpassesi dasac, uwhe
searching for new possibilitieso needed to c
f ut uneThevoliliopal actions emerge out of conflict of motives (see Chapidrsegand 8) a
stimulusilfid) (see section 3.5.1) In the description of the emergence of volitional actions with douk
stimulation, Vygotsky (1997 in Sannira),#0%kiga tweapparatus process. The apparatuses are
relatively independent of eachlotihenrrespond to two stages in the evoluticleoisvaiit forming

and decision implementabaf) (see Chapter 8).

The concept of transformative agency is close to the concept of relational agency in that it goes be
the individual as it seebssibilities for collective change efforts (Haapasaari et al., 2016). However
they differ in that transformative agency is not limited to the relations of an individual expert a
underlines the crucial importance of expansive transitionsldadrmitialivies displayed through
volitional actions and expaodard collective actions to accomplish systemic change through
collaboration and collective ag€aoyino, 2065Haapasaari et al., 2016). Transformative agency
also goes beyond situaidner@ndnow actions as it emerges and evolves owdtetimtbrough

complex debates and stepwise crystallisations of a vision to be implamehiedemsk,

transformative agency resembles a notion of expansittaagasagr{ et al., 200.2.

| worked with the concept of transformative agency to examine how participants took actions to tran:
the ICS activity via disturbances, tensions and contradictions identified (Hapasaari et al., 2014), thr
expansive learning processaduAsz (2014)argue t he most | mportant que
or how to remove the constraint, so Mhat th
Transformative agency i s Qa devglopraemtjwhicheVolveasg | a
in interactiono (Hapasaari et al., 2014, p.

is in itself a learning process, . 5). | used transformative agency expressions as both a tool for

identifyingnd a fr amewor k for analysing (see Secti
tracking expansive transformative learning processes from BCCLW deliberations (see Chapter
focused on both individual and collective agency, by pdgingtiganticn on how individual agency

turned to collective agency through tracking speech turns (see Chapter 8). In order, to achieve tt
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drew from the following typology of transformative expressions defined by Engestrom (2011) and
elaborationdm Haapasaari et al. (28@6éKachilonda (201&3 explained in Table 3.2 below:

Table 3.2Types of Transformative Agency Expressions

Types of Transformative Agency Expressions

1. Resistinghange, new suggestions or initiatives directed at the managenkenstpocanterventionis

2. Criticisinthe current activity and most often highhghtiegd for change in the activity

3. Explicatingew possibilities or potentials in the;aeiattng to past positive experiences as evi
unacknowledged potentials or characterising the problematic object as a source of new poss
challenges

4. Envisioningew patterns or models of the activity; which can range from preliminary sug
presentation of comprehensive models for the future

5. Committintp concrete actions aimed at changing the activity, which is typically manifeste,
commissive speech acts

6. Taking consequential actionshange the activity where participants of the interventions n
consequential change actions within, between, and after laboratory sessions

7. Confronting and navigating power rglatiicipantrecognise, navigate power relations, and voic
power they have which can be significant in mediating new ways of doing things in the
consequential actions (outlined above) or being able to commit to actions is oftertheg
transformative agentive capacity to navigate or negotiate power relations (Kachilonda, 2015

Source: Engestrdom, 2011; Haapasaari et al., 2016; K@tilonda

3.4 Conceptualising Learning

This section provides the theoretical foundation ofhl@atrdngw upon in the study, in order to
answer the research questions. As explained in Chapter 1, the goal of this study is to understand
actors are learning the ICS technology in order to expand the learning to facilitate sustained uptake
utilsation of the ICS technology. As such, it is important to elaborate how the study conceptuali
learning. This study takes a charegged learning approach in the dissemination of the ICSs to
address the challenges facing uptakesatidntilf th€Ss, as a different approach from approaches
used globally. As discussed in Chapter 2, there is a gapdridatgdiagproaches to cook stove
innovation dissemination that focuses on enhancing reflexivity and evoking and supporting transforn
agency in research participants. It is in this view that the study contributes to diffusion of ICS so
technical innovation usirdpangeriented learning approach in order to address this gap. | have
already discussed some concegtigais of learniagove that are consistent with the two theories

employed, for examptaundary crossing. This sectionattidse.

3.4.1 Reflexivity and Social Learning
In social learning literatwedlexivity is emplsadi as key in learning for sustainability and

transformation of human activities @g@h&lD07; Wals & Van der Leij, 200&tBital007; Wals
et al, 2009KeenBr own & Dybal |l , 2005) . Brall et al
processes sust ai maWdlsyt al., $2000)arfguea fortthe oeedfor @ reftexive g
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society and reflexive individuals so that we are able to cope with risks iFheydefooedy .
reflexive society as:

€ a stlhathasdhe gapacity to lay existing routines, noatesuad the table, but also
has the abi | iregyrestetiexmtinensrherdidally reviesvand ftend/day t
systems that we live by and that we take for gi@nted (p.

According to Delanty (2005), reflexivity entailsngassed#isansformative capacimgviilves three
aspects, the ability to look into oneself, t
reflect on and talk about the social world (Abercrombie, Hak &it€drivtikute 2010. Hence,

reflexivity includes as an aspect, a reflective way of thinking and acting which is crucial for participau

transform their activities.

Brall et al. (2007) assethateflexive learning also involves production of new knowledge and is the
core of learning at all levels (unpaged). It helps to bridge the gap between our actions and ideas an
relationship between our knowledge, behaviour and values (Dyba)ll etoalevZdQin order to

refl ect on our practices and ourselves fAwe n
i nvi si ibd, pl84).dhiswstady enfployed expansive learning to stimulate reflexivity in researc
participants inder to examine their activities in relation to their actions and routines against the risk
society they live in (see Chapter 1) and in theigemtidgsontradictions and find ways of resolving
them (see Chapters 6, 7 and 8). For the focusualythédlestivity is important because the ICS
dissemination approaches ustdauwd some problem solving approaches enfgilcsfentt (see

Chapter 2). This situation requires ongoing reflexive searches for new solutions or ongoing develop
of huma activity as proposed by Engestrom (2015). | used reflective talk analysis (see Section 3.8.:
to understand how the expansive learning process stimulated reflexivity amongst the resea

participants and how this process lead to new understhattingt\itiés (see Chapters 7 and 8).

Social learning has been defined in various ways by different authors; however, its emphasis is
collective meaning and sense making (Wals et al., 2009)(20@9defiaels o c i al | ear ni 1
process iwhich people are stimulated to reflect upon implicit assumptions and frames of reference
order to create r oo mll) dhis ceneeptsipreresbnatesensth tten d a
focus of the study and third generationiCWATh mydte perspectives from interacting agtivities

are important fora@nceptuadition of a joint activity. The first phase of the study employed social
learning to identify existing forms of social learning within the communities under study (see Chapt
This process has shown to be important in southern African in studies using CHAT, as it is O
necessary to understand existing forms of relational learne@ayrand foteractiqese Section

3.4.2)n community contexts in order to expan@thkste, 2010; Masara, 2011; Kachilonda, 2015).
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This is also because existing learning interactions in such contexts are poorly documented in rese

literature.

3.4.2 Interactions as sources of learning

Almost all learning happens through interiélctimmng beings, or employing artifacts, such as tools,
drawings, software (Glasx@d7 Vygotsky, 1978), through interaction among groups with different
belief systems and interpretive frames (Keohah¥igldvysklasberge®chon & Reiralicited

in Brown & Vergragt, 2008), through interaction with technology (Darby;,@stierdiMBriéevn

& Vergragt, 2008); in interaction with the contexts of a problem situation (Schon, as cited in Loeber
Mierlo, Grin & Leeuwis, 2007) aretironment (Cook & Brasvaited in Blackmore, 2007).

The study sought to expand learning interactions among key activity systems working in the ICS pre
through expansive learning processes. This is because of the existing tenuoosoimjeltsations a

as discussed in Chapter 1. It is through expanding the interactions that | hoped to address the lear
knowledgsharing ga@mong actors working in ICS. Schon as cited enBxexgrag2008)

recommemdifacilitation of learning thronphrecing interaction among actors.

Individuals engage in the process of learning through employing strategies that rely on some intera
with other people, artifacts, a problematic situation, and the envirosireegidhasdude among

other timgs, observation, imitation, modellingstsettion, conservation and mentoring (Glasser,
2007). Through observation, for example, humans are able to form ideas of how new behaviours
performed, this coded information later on serves as raagtime fwowever, emphasis is on
continuous interaction, which has to take place between cognitive, behavioural, and environme
influences (Bandura, 1977 as(®asser, 2007, p. 49).

Glasser (200ijadea distinction between passive and acii@elsarning. This distinction reflects

how interaction among collectives takes place. Hedd¢batepassive social learning does not
require input or direct feedback from other people, for example, when people read a newspaper or s
the interng¢Glasser, 2007). However, the drawback is that information may be accepted uncritically &
that it is limited in terms of generating substantively new socialilimovettoresqocial learning

on the other hamslbuilt on conscious interaatol communication between at least two people and

it is inherently dialogiitédl,(p.50). Three categories of active social learning reveal power dynamics

among collectives and levels of participation in learning interaction, which include:

(a) Hierardial, which is based on predetermined, inflexible relationships between establishe

teachers and learners
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(b) Nonhierarchical, which is basedeowavgy | ear ni ng, wher e each p
their own right shares their knowledge and expadence
(c) Colearning, which is based onhiearchical relationships, collaboration, trust, full
participation and shared explo(&iasser, 2007 50)
While hierarchical andimerarchical active social learning are used widely to @epetchtions
of knowledge,-t@arningn addition to supporting the penetration of existing knowledge, supports the
generation of new knowledge and novel strategies for addvesdthgrogaénibid, p.51). This
studyo6s i nleaming int prebkers solvimg, necessary for the shared object.

Despite the fact that people and organisations are learning all the time (Enge$8apfr@nol
interactions, it was useful to provide evidence of learning from interactionS)(SegpEamapger

among subject of activity systems in the three case studies in order to distinguish mere interactions
learning interactions. To define a learning intdracttudy drew from Blackmore (2007) and
Engestréom (2001) to provide evidehedexdrning taking place. | used three questions: (a) Who are
the subjects of learning? (b) What do they learn, what are the contents of the learning? (c) How do
learn, what strategies do they employ? | thereforeleafimag mteractiartems of the subject,

the content, and the strategies used in a learning situation. On thenettee mbenadtionse

those where subjects of activity systems interacted, but with no evidence of learning (as guided b

three questions) from dataden or among the parties involved.

3.4.3 Contradictions as Sources of Learning

Contradictions play a significant role in activity theory. Contradictions have been described as sourc
conflict and disturbance, but also sources of learninggnchdegelopment (Engestrom, 1987,
Engestrém, 2001; Edwards 2005b; Nunez, 2014). Change, learning, and development occurs in
activity systems under investigation when participants identify or recognise and resolve the contradic
(Edwards, 2005b; phy & Rodrigubfanzanares, 2008; Nunez, 2014). As indicated earlier (see
Section 3.2.1,3e accumulation of contradictions in a system may leafteioveetfuestioning

and collaborative envisioning, that leads to learning (Engestrém, 2004).Nunez,

The root of the idea that contradictions are a source driving change and development originates
Mar xi an analysis of the capitalist system
(Engestrom, 2001; Nunez, 2014):

The activity sem is analogous to a capitalist mode of production, which is conceptualised to b
in a contradictory state, in a type of perpetual crisis that renders its normal functioning invis
(Nunez, 2014, p. 70). In order to resolve its systemic corttradigsters, needs to be in a
constant state of expansion and rejuvéBagestrom, 2001 in Nunez, 2043), p.
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Contradictions manifest as problems, ruptures, and breakdowns in the functioning of the activity sy
(Virkkunen & Kuutti, 2000 p.\8@R)this understanding, it is important to approach contradictions from
their manifestatipas argued by Engestrom and Sannino (2011) (see Chapter 6, Section 6.2).

In CHAT, contradictions occur in situations involving forces pulling in @psoteidicticar

words, when there is a clash within and between elements of an activity system (Mukute, 2010; Mu
2016); in essence, this means that one cannot follow two paths (Nunez, 2014). Engestrom (2015,
summarigecontradictiongariourlevels, as described in Box 3.2 below. (See also Appendix 2 for a

graphic representation of the levels of contradictions

Box 3.2: Four levels of contradictions within human activity

Level 1Primary inner contradictions (double augwitjireach constituent component of the central activit
Level 2Secondary contradictions arise between the elements of the central activity.

Level 3Tertiary contradictions arise between the object/ motive of the dominant form of ylendeheallge,
/motive of culturally more advanced form of the central activity.

Level 4Quaternary contradictions arise between the central activity and its neighhouring activities

Source: Jalasi 31

Contradictions mag related; primary contradictions may develop into secondary contradictions, an
secondary contradictions may shape and influence tertiary and quaternary contradictions (Kachilc
2015; Turner & Turner, 2001).

The study focused on contradictionsigtigtent transform the ICS activity through engaging
participants in reflexive processes and analysis of their activity during expansive learning proces
These learning processes led participants to find solutions to some contradictionseParticipants \
provoked to reflect on their current problematic; sittlatiaasne time they defined where they want

to be. Thisconceptaali i on i s found in Engestr°més noti.
(2014) emphaail learning and change that contesf contradictions (see Section 3.3), and how this
process denotes rectifying an absence or an error in our existing knowledges. In this study, the expa
learning cycle enabled participants to model solutions out of the contradictioasdaivards reali

activitybés ZPD.

3.4.4 Zone of Proximal Development

The notion of ZPD is important in this study in relation to the overall goal to facilitate expans
transformation of the ICS activity. Vygotsky introduced the concept of ZPD in E8§8stHawever,
provided additional dimension to it. Vygotsky defined ZPD as:

€ the actual developmental level as determined by independent problem solving and the leve
potential development as determined through problem solving under adult guidance or
collaboration with more capable @égystsky, 19788p)
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In the discussion of the ZPD Vygotsky focused on assessment and instruction. He highlighted
relationship between an individual learner and a supportive other or others, evasihttat other

physically present in the context in which learning was taking plJac® @&niels p. 19) . Vy
main concern was assessing how individual leaners makéiohogseg®l( as how instruction

should be planned. He contended thatonetrudiie c o mes usef ul when it 61
ot herwise instruction would be completely wun
devel opment al processo6, unless i f 2i2). were it

Despite that Vygotskyods interes¢gatowadthe Z°D i ns |
strengthens the use of second and third generation activity system, and the interest in enhant
interaction among actors working in fra¢@&xas it shows how humans are capable of doing much

more in joint activity. He aadterh at human chil dren fican go wel |l
and that they fAare capabléee dfVydopdsSkVWgotsky® 780 r
contenedthat instruction must be oriented towards the future (Engestrém, 2015). This idea is embed:t
in the creative potential of creating a new form of activity through absenting constraints identified i
ICS practice. Holznacited in Dani¢€lsO 0 8, p. 2 4 )-culmumhistorea procdssoi e s o

creating ZPD is the revolutionary activity o

In working with problems facing the ICS actpiicee @ambedded in everyday lives of the woman
cookingising the technolomgividual actions play a signifaenin the transition from individual
agency to collective agency. Despite the fact that the prime unit of analysis in actietiyitiieory is the a
systemEngestrom (2001) expldithat goabriented individual actions are subordinate units of
analysis that should be interpreted against the background of the entire acthd8).syb&sea (p.
individual actions are useful in the cafgdmo of ZPD in this study becassediscussed in

Chapter 7, research participants aspire to move from the current situation of low energy efficient sto
highenergy efficient stove on one hand, and on the ofHesnhdod convenience to high
convenience. This move entails that the two categoriesusethactinity systems (TSF user and
theTSBnd CS users) need to transition to | CS use
actions as they interact with the ICSya§yr aole in the attainment of the defined ZPD for a collective
activity. Hence, | find Engest rduandtise natuvetof on o

the object it is dealing with.

In the development of Expansive Learning, lBr{¢§858a) descidllee cycle of expansive learning
as the journey through the ZPD. In this regard, the notion of ZPD illustrates expansive transformati
learning (Nunez, 201478). The ZPDtlecollective journtwards potential resolutionudfle
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bind problems in everyday prabiIf ia move towards somettiagis possibihich is required
in order to go beyond the present conflictiigdtptéq). Engestrom (2015) destthileeZPD as:

The distance between the pregentday actions of the individuals and the historically new form
of the societal activity that can be collectively generated as a solution to the double bind potent
embedded in the everyday actmnh38)

This means that the zone exists bete/peesthnt, with the everyday individual actions, in their various
interactions with the ICS, and the future in the collective creation of a new form of ICS activity. How
this requires resolution of the contradictions identified in the ugtdienaidheilCS (see Chapter

6). The expansive learning processes faandatedht to deal with these challenges (see Chapters

7 and 8). This frame of reference also means
with everyday atraints. The resolution of the present problems leads to new forms of challenges th
require ongoing joint collaboration and resolution. As people resolve contradictions, more lear
happens (Nunez, 2014; Edwards, 2005b).

The notion staffoldingpasb e en associ ated with VygDatiedsky 6s r
2008 Nunez, 201EEngestr°m 2015) . However, what disti
that scaffolding is limited to the acquisition of discrete skills and actiorise ardargence of
longlasting molar activities; it is restricted to the acquisition of the given (Griffin & Cole, as citec
Engestrém, 2015,185). Collins, Brown, and Nevamanted in Pg2004) remarked that the
fundamental aspedhekcaffaling process is that the adult or knowledgeable other fades or reduces
his participaticmnce the learner has grasped the targeted skill. He/she continues only to provide limit
hints, refinements, and feedback to the learner, while the |leestie pkattd perfectiord@l).
Scaffolding therefore is described as fAsitua
a task beyond his or her own reach i f pursue
1976as ded in Pea, 2004, p. 430). In this staffplding situations could be those that describe the
relationship between a stove trainer and members of the stove production groups, or betwe
knowledgeable pioneer stove implementers and the novice stove implementers as they work with th
techntngy. Thus, the concept of scaffolding helped me to describe how some actors were learning

innovation.

3.4.5 Informative and Transformative Learning

In trying to understand how actors were learning the ICS innovation and how the learning informe:
profile of uptake andsatitn, | distinguished between informative and transformative kinds of learning
The two kinds have a role to play in both uptaksatiod otiliCS technology. Informative learning

aims at increasing our stock of knowledigange of skills and at extending already established

cognitive structures (Ke@@09). No learning activity, discipline, or field is well nourished without
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continuous opportunities to engage in informativabdehmih) ( This kind of leagns aimed at

6what é we know rather than @§dsotedin Edvea(@®bap w. Th
whodescride wo approaches to | earning, one concern
for meaning (single quote in drigkta Knowledge about is similar to informative learning while the
concern for meaning relates to transformative learning. A similar explanation is between a decoding
and an encoding mind. The decoding mind is-tuts@iversion of minakvisi outward looking,
resourceful and determined to interpret things and responding to the world, while an encoding mil
the information processing model of mind, whickesnepicasiing, storing knowledge and recalling
(Edwardsss citedinEdwardsD 0 5a, p. 50). The fAdecoding mind
patternso and fAuses environmental resources

|l earning is defined as fit he p retercres, Brekaypnplevhi c h
mindsets, habits of mind and meaning perspectives, and sets of assumptions and expectations to r
them more inclusive, di scriminating open, re
92). Frames of referenceharstructures of culture and language through which we construe meaning

by attributing coherence and significance to our expmdences (

| used these approaches to learning to examine the approaches predominant in the learning that is t
placen the uptake and sdtion of ICS anadlestablish the gaps. This informed me on the type of
approach to learning needed at the developmental stage of the ICS activity, in sedbose emphasi
approaches during modelling of solutions. Accordiggn tq26@9), both informative and
transformative kinds of learning are expansive and valuable; in given contexts, a heavier weightir
one or the other may be calleibithrg42). While expansion occurs withiregigineg frame for
informative leang, for transformatearningexpansion occurs through reconstruction of the very
frame. This concepsadibn requires understanding completely the form that is undergoing

transformatioibifl), for example, a current form of activity.

Informative learning, for examsplaluable for early diffusions stages of the innovation, such as
awareness stages for uptake, when actors require understanding of the new technology. This kir
knowledge is important as it helps to baitsboience in the particular activity, for example, an end

user will be confidemtutie the stove she wasensiied on handling. In later diffusion stages,
transformative learning may be more necessary, especially in the situation whemmadgngnology is
some resistance as the situation described in Chapter 1. This may necessitate facilitation of expar

learning processes, to arouse critical reflection on the problematic situations, in order to resolve the
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3.5 Methodological Framework

Ths section discusses the methodology employed in the study pursuant to the purpose of the st
which is transformation of the ICS activity. The approaches and methods employed are in line
transformative agenda of CHAT and CR, consistent witt the gioaly (see Chapter 1, Section

1.5). The selection of approaches and methods also largely conforms to the epistemological th
employed (CHAT). CHAT is an interventionist approach (Sannino, 2011) and it accomplishes this ag
through formatinéeirventions coupled with intervention toolkits such as BCCLWSs, and DWR/ Expansit
Learning that support the BCCLW. BCCLW involve two or more activity systems as opposed to Ch
Laboratories that are conducted in an activity system (Engestror@@ Hahmmployed these
approaches and methods in this study to answer the research questions as indicated in Chapter 1
potentially realise the purpose of the study. In order to answer the research questions, | also neede
indepth understandinthefsoctoulturahistorical factors shaping profile of uptak esatnohugitid

learning interactions among ICS actors. Hence, | employed intensive qualitative case study desic
order to have an in depth understanding of the factors, consgyuctaoeemit and have strong

causal explanation (Sayer, 2000).

The section discusses formative interventions and DWR/ Expansive learning as the two approaches
transformative potential. It discusses the intensive qualitative case study slesigph jormihect

and generate data and the research préfoesgaining access in the study sites to processing and
analysing data. Further, | discuss how | ensured validity of data, how | navigated ethical issues, thr

the research journey.

3.51 Formative Intervention Approach
The methodology of formative intervention was developed to support practitioners in work pla

communities and educational institutions to cope with challenging changes and work out contradic
in their activitieSahnino, Engestrom & Lemos, 2016; Engestrom & Sannino, 2011). Formative
interventions need to respond and build on the energy of contradictions in the activity system ui
investigation; in this case, contradictions become the driving source ofdekalupenant

(Engestrom, 2011). Drawing from Engestrom (2011) and Sannino et al. (2016), key features of form

intervention include:

(a) Collective design where participants of the activity system underfaveastigatlematic
and contradictoilyject within their activity which they are expected to collectively analyse and

expand by constructing a novel concept, the contents of which are not known ahead of time
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the interventionist researcher (Sannino et al., 2016; Engestrom, 201t désigoliect
seen as the core of an expansive learning process (Sannino et al., 2016).

(b) The core mechanism of formative intervention is double stimulation. It occurs when participe
are presented with two sets of stimuli containiagedadisturbances, interview excerpts or
other artifacts that reveal problems and tensions in the activity under investigation. Accordin
(Vygotsky, 197874) the main idea of dowgilmulation was not to limit the subject to simple
stimuli and expedtieect response, rather provide a second stimulus, which aids the subject to
accomplish a task wusing auxiliary means.
probl ematic situation, which tri,QOler s a
p.604). Participants try to cope with the situation by employing artifacts, second stimulus tt
help them gain control and transform the problematic ilsitiyatidris (implies that
participants can potentially gain agency and take tbleapgecefss (Engestrom, 2011). At
the heart of understanding the methodology stidauaten, is intentionality and agency.
In his description of artifeaxdiated intentional actfggotskyas cited in Engestr2®11)
asserd

€ man subjects bamself the power of things over behaviour, makes them serve his own
purpose, and controls that power as he wants. He changes the environment with th
external activity and in this way affects his own behaviour, subjecting it to his own author

(p. 60p[Sic]

| employed double stimulation during BCCLWs and expansive learning processes (see Secti
3.7.5 and 3.5.2) to help participants analyse their problematic situations, establish the
intentionality and agency, and resolve contradictionsodendifiede transformation of the

ICS practice.

(c) Formative intervention research aims at generating new concepts that maybe used in ott
settings as frames for the design of locally appropriate new solutions. A key outcome of forma
interventions agency among participants (Engestrom, 2011, p. 606). This guided my analysi
of the BCCLW to track the emergence of transformative agency arising amongst participa
(see Section 3.8.3.1) as evidence of a learning process by participants (seel @hapters 7

(dAThe role of the interventionist research
process that i's | ed (Bngebtrora 201k ¢@. 6@GHywevar,h e pr
Engestrom (2015) elabdrthiat formative interventionigysimroduce their own ideas and
aims and that they have a substantive contribution to make and must be very determined ¢
systematic in offering the contribution (p. xxxiii). These call for researcher reflexivity (see Sec

3.10.4). As a formative nmgmtionist researttte study had two main phases (see Table 3.5).
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3.5.2 Developmental Work Research and/ Expansive Learning

As indicated earlfermative interventions are supported by the Expansive Learning cycle often referre
to as DevelopmentalrkVResearch (DWR) (Daniels, 2008). This section is dedicatedjtbediscuss
approaches that | used in the study with the intention to expand learning among the key activity sys
(see Chapter 1) in two case studies through BCCLWs.

DWR is methodology developed within CHAT for supporting and developing expansive learning in w
places (Engestrom, 2001). This methodology has shown its potential for transformative praxis in sou
African environmental education research (Mukute, 2@1@0¥asaindley, 2014; Kachilonda,

2015; Baloi, 2016). This study used DWR methodology as it focusesematéayaing. | found

the approach useful to work with participants to analyse and work out contractions in their activity sys
becauséhe approach enabledtonexploit the crucial point of working with contradictions as a source
of change and development which sets this study unique in the did&3rimdedawi, the region

and internationally. The Expansive Learning cidei@e®4) allowed participants in BCCLWSs to
bring about change through modeling solutions out of the contradictions identified in their activity sy:
In successful expansive learning processes, this would lead to a new form of activity (Sannino e
2016) as the process involves working out and resolving contradictions in the activity to be transfol
(Engestroy@015p. xxiii).

The theory of expansive | earning fAputs the g
creation of cute, on horizontal movement and hybridization, and on the formation of theoretice
conceptso (Engestr°m and Sannino 2010, p . 2)
crossing (see Section 3.2.1.2) and it is a powerful lens for adelyags oftsractions between
different actors, as well as activity systems. However, Engestrom (2ed®)arttghasrtical or
hierarchical aspect of learning and development should not be overlooked (p. xxv) dnd acknowle
that both horizontatlarertical learning are possible in expansive learning. In order to capture the
horizontal aspect of learning during expansive learning | engaged boundary interaction analysis
Section 3.8.3.1). Figure 3.4 below shows the Expansive Learniitg sgeénweitistemic actions.

Table 3.3 below describes the actions.
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T. Consolidating the

/ new practice

6. Feflecting on the 1. Questioning

process \

24 Historical Analysis
2B. Actual-empirical analysis

5. Implementing the mnew
model /

3. Modeling the new
4. Examining the new solution

mode] —

Figure 3.4: Sequence of epistemic actions in the Expansive Learning Cycle
Source: Engestrd99b, p. 384

Table 3.3: Epistemic actions in the Expansive Learning cycle

Epistemic action Description
1. Questioning: Critiging or rejecting some aspect of the accepted practice and existing wisdor

2. Analysing: Evokes fiwhy?d questions and expl ana
mechanisms. It involves two typeslgée&@)fi hi s emeé tciad anal vy
to explain the situati on -émpiricalanalgsis,mwh
ifiseeks to explain the situation by

3. Modelig: Involves constructing an explicit, simplified model of the new idea that explaing
solution to the problematic situation.

4. Examininthe Involves running, operating, and experimenting with the new model in ordis to

model: dynamics, potentials, and limitations.
5. Implementin¢ Involves working with the new model in real life situations and monitoring its inj
the model:

6. Reflection: Involves using monitoring data to evaluate the model for refinement.
7. Consolidatior Involves implementing the refined model or the outcomes into a new stable for
part of practice.
Source: Engestrdm & Sannino, 2010, p. 7; Engestrém, 1999b, p. 384

The theory of expansive learning is based on the principle of asedrstiagtfto concrete, which

has its roots in dialectics (Sannino et al .,
or concept, initially in the form of an abs
(Engestrom, 2( , p. xXxx) (quote in original text) . i
transformed into a concrete systimdnThefermmul t i

cell is expansive because it opens up rich and diveilgepadsxplanation, practical application,
and creative solutions (Engestrom, Nummijoki & Sannino as cited in Sannino et al., 2016). The gerr

stimulates further development and interaction with other processes (Blunden, 2015).
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Theprocessoafs cendi ng from abstract to concrete i nv
situationo (Sannino et al., 2016, p. 605).
useful because the specific epistemic actions in ligove altbwed occurrence of the process of
ascending from abstract to concrete in and with the participants. By generating novel implementa
and extensions of the germ cell (Gre&amnino et,&016)research participants ascended from
abstradb concrete. For instance, an idea originating from a participant trying to deal with a constrair
the use of the ICS during BCCLWSs was elaborated through thought experiments and concretised d
practical experimentation with the problemabic. St@atiical experimentation fostered generative
reasoning and generated germ cell ideas such as a set of future oriented initiatives evidenced fron
and new way of doing things suotoésgisimavi & b p fo thetI@S (see ChagtePhoto

8.3.

In the development of the theory of Expansive axrmgng st r °m dr ew fr om E
conceptualition of levels of learning (Engestrom & Sannino, 2010; Daniels, 2008; Engestrom, 198
While acknowledging the importance of level | legestrgr(ED987) and contending that all the

three levels can occur in expansive learning gD@8Bjelse eéwon level 11l (see Table 3.3). Level

[l is similar to expansive learning (Engestrom & Sannino, 2010; Engestrom, 1987) in that it invo
reformlation of problems and the creation of new tools that can be used in engaging with the proble
Engestrom (1987) elabdihizt the ongoing production of new psoblam tools enables subjects

to transform the entire activity system and poteatg|ligr transform and expand, the objects of the

activity (pp. 188. The three levels of learning are summarised in Table 3.4 below

Table 3.4Learning Levels

Description Example

Level | Conditioning through the acquidil Learning the correct answers and the behaviours in a cla
responses deemedrrect within example from this study would be a woman learning t

given context measurements and dimensi@nstofe when producitayes
Level Il Acquisition of tldeepseated rule Learning the hidden curriculum of what it means to be a
and patterns of behaviour example from this study would be learning weather p

seasonal changes that affect the production of quality sto
Level Il Radichquestioning of the sense Learning leading to change in organisational practice. A
meaning of the context and from this study would be learning the causes of a crack o
construction of a wider altern door of a stotleat would lead into creation of new tools to s
context problem and potentially transform and expand the object
Source: Adapted from Daniels (2008), p. 126

The situation described in Chapters 1 and 2 (see also Chapters dedoiragadiré)radical
guestioning of the context to deal with the challenges facing the ICS activity and find solutions tc
contradictions within and between activity systems. This joint radical questioning occurred du

BCCLWs and the outcome of the lganurgses are presented in Chapter8.7 and
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3.5.3Qualitative Research Design

According to Henning (2004,qualtative studies usually aim for depth and seek teHatd out
happens and alkowit happens and more importahihjt happens theay it does in particular

settings. Qualitative research provides clear and detailed account of actions and representation
actions as much as possible in order to gain better understanding of the world and use it to bring &
a measure of social g®fpid). This resonated with the goals of this study as indicated in Chapter 1,
Section 1.5). | sought to have an in depth understanduhgtbiagaens within and between the

activity systems in terms of existing social learning inter&ditonss,temsions, and contradictions
inherent in the ICS praptmeowthis learning is happening, and more imp@jahifyhe profile

of uptake and sélion of ICS is problemaiit the aim of establishing how it can be improved.

As Flyvbjerg (2006) arguéet choice of method should clearly depend on the problem under
investigation and its circumstances (p.226), | found qualitative research suitable to address the rese
problem as indicated in Chapter 1. Qualitative reserdhm@@means to access unquantifiable

facts (Berg, 1998) on uptake and utilization. However, quantifiable facts were also important for the <
| used quantifiable facts (see Chapter 4, Sections 4.2.1.1,4.2.1.2,4.2.2.1,4.2.2.2, 22.3.1, and 4.2
to describe the profile of uptake asadianilof ICSs as a necessary step in establishing the extent of

the problem, and the starting point in addressing the research problem.

According to Maxwell (2009), qualitative research helps in aduzessigractical goals. It helps

when your goal is to conduct formative studies that are intended to help improve existing practice r
than simply to determine the outcomes of thenprogpaattice being studiedZp). It also helps

when youroga | is to engage in collaborative, acti
research participants2@®) (quote in original text). This resonates with the formative intervention
intention and focus of this study as described abowpiistitcto neork with participants to transform

the ICS practice through BCCLWs that require more collaborative efforts research participants. Ev
transformative agency in research participants is a form of empowerment (see Chapter 8) toward:
emancigtory agenda consonant with CR andsgeliSédtions 3.1, 3.2.2 and 3.2.2.2).

This study is also interested in how research participants make sense of the object of their activi
order to work with them in reconceptualising the shared objed. r€aeditch helped me to
understand how research participants arrange themselves and their settings and how they make s
and meaning of their surrounding through cultural norms, symbols and tools, social structures, and ¢
roles (Berg, 19987)pin relation to the ICS staabnical innovation uptake asatiatii
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3.5.4Intensive Research

This study used an intensive approach within a qualitative research design. dhistensa&ause
approach is concerned with what makebkdppgs in specific cases. The focus of this study was to
understand constraints and contradictions in the everyday practice of communities as they interact
the ICS technology. With a critical realist stance adopted in this study, | neegpdcactsthatch a

could assist me to seek and explain the causal mechanisms shaping contradictions within and bet
ICS activity systems. Intensive research is strong on causal explanation and interpreting meanir
context (Sayer, 20002p). According 8ayer (2000), the objects of social s@entistsare

concrete because they are the products of multiple components and forces. Due to this, it is diffict
isolate out the components. Sayer (2000kctinteralt A s oci al s yasntde nmse sasryeo
(p. 19), and therefore this requires abstraction and careful saifeptwelimore importantly,
attention to how we abstract. This can help us to avoid running the risk of misattributing cat
responsibility. Intensive approaches guidsetrcher on how to abstract and interpret meaning in
context. Sayer elabatate

The intensive researchers would start at
organ or part in question to other parts of the body, buildisy uppicture he body 6 s
systems | e 1. I ntensive research seeks

practices within wider contexts, thereby illuminatimaepegtationshifis 22)
This reverberates with how | worked with the second and third generation CHAT. | examined an ele
of an activity system, the interaction between elements of an activity system and interaction betw
elements of different activity systems. This lealpgdlopmn indepth understanding of the ICS

practice, the structures, peopledbs agency, a

35.5Multiple Embedded Case Study Design

Yin (2012, p) defined a case as a bounded entity; therebéta g@rson, an event, or other social
phenomenon. The case serves as the main unit oftadialyVéiee (1 different subits are involved

in each of the different cases, they are called multiple embedded case studies (Yin, 2012; Yin, 2(
Multiplembedded case studies are also referred to as nested cases (YSjdKB2& Ré&xen,

2004). When that is the aase hasnultiple units of analysis.

This study employed multiple embedded case design because the data resulting from its applicatio
provide greater confidence in research findings (Yin, 2012). | worked with three case studies. Within
case study, there were a minimum of fixesystigms, which served as individual units of analysis
within the second generation of CHAT (see Section 3.2.1.2.). The activity systems in each case s
interact through a partially shared object and form a unit of analysis in line wath ¢hi@€Hyeherati

(see Section 3.2.1.2). Figure 3.5 below shows the multiple embedded case studies employed in the <

113



with an oval in between them depicting the partially shared objeser Hoéi\atydsystem has three
subunits, which include ICS aistrity system, TSF user activity system andiTSFuser activity

system in all the three case studies. These formed units of analysis individually, and holistically as
unit of analysis (eumskr activity system). For further explanatiomdugbe a&ctivity system, (see

Chapter 4, Section 4.2.1.1 and 4.2.2.1, and Chapter 5, Section 5.2.1.6).

3.5.5.Why Case Study Appr@ach

| foundtase studgpproach a suitabfgproach to addresspiablemasdiscussed in Chapter 1 and

to assist me answering the research questions that nesefgtl imderstanding of the context in
whichresearch participants operate. The emancipatory agenda of the study, in line with the Criti
Real i st intensive appr oa cdfcoanactionsdduAderstand social e r e
practices and illuminateyphdie relationshifgesl me to the choiceaxe studgpproach.

Sturman (in Cohen, Manion, & Morrison, 2011) argued:
a distinguishing feature of case studies is that human systarmsléagssaor integrity to
them rather than being a loose connection of traits, necessitating in depth investigation. Furtl
contexts are unique and dynamic, hence case studies investigate afifé reponplreal
dynamic, and unfolding interacti@wents, human relationships and other factors in a unique
instancgp. 289)

Case studies are a Ostep to actiondManibnhey b
and Morrisp2011). This study was not only interested in sonfaadigtions in the ICS practice; it

used them for changing the practice. Insights gained from case studies may be put to use in brin
about change at an individual, institution, or policy level (Cohen et al., 2011). Insights obtained fron
case mape used to provide insights to similar situations and cases, which can assist in interpreti
other similar cases (Nisbet & Watt, in Cohen et al., 2011). The ICS practice is implemented in n
places around Malamime are new practices, and most ptacE€hiteteAdaula, whilkkere is

alsosome usefthe fixed stove. The insights gained from the three case studies can make valuabl
contributions to these cases.

Another key element that led meto theose s e st udy ap pr daaecgbantiiys t h a
with quality and intensity, separatirgigtiigicant fefvom thensignificant maimstances of
behaviourso (Cohen et al . etal2l@aérdthatsignificared ) (i
rather that frequency is the hklbhaase studies, which offers the researcher an insight into the real
dynamics of situations and peibple d. 294). Within the case studies under this study, some
behaviours were revealed from single individuals. For example, in Chapitiudylagelgase
household among the households that participated in the study was using the ICS exclusively,
anotheoneconstructed a fixed stove unique in the case st(sbeatdmpter 4, Photo 4.2). In
Waziloya Makwakwa, onBhousehold was using ICS and TSF (see Chapter 4, Sectidhet.2.2.1).
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case study approach, with the support of CHAT and Criticab8ist@tsme to penetrate these
single occurrences qualitatively.

Case study research allows events and situsjtieais fior themselves (Cohen et al., 2011; Creswell,
2003), rather than to be largely interpreted, evaluated or judged by the researcher (Cohen et al., 2
p. 290). This allows catching theugasality (Geertz, 1973 in Cohen et al., 2011) tisfough th
descriptions of the participantso |ived expe
etal., 2011). The use of thick descriptions contributes to validity of research findings (Cohen et al., :
Creswell, 2003; Teddlie & TashaRk09). In reporting the findings of this study, | have used thick
descriptions in this way.

Case studies are grouped in three main types, intrinsic, instrumental, and collective. According to $
(1994) and Berg (1998), intrinsic tcasessare undertaken when a researcher wants to understand
the particular case bettematid represent other cases, or to illustrate some particular trait or problem
(Berg, 1998).The case may be interesting because it is unique or ordindjy (Stake, 199
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Figure 3.5: Multiple embedded case study design employed in the study

Source: Jalasi, 2018
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Instrumental case studies are done to provide insight to some issue or to refine some theoret
explanation (Stake, as cited in Berg, 1998). The intention for undertaking an intrinsic case study
understand better some external theoretical question or problem (Berg, 1998, p. 216). Collective
studies involve the extensive study of sestaralemmal casebiq). However, it is difficult to
demarcate between intrinsic and instrumental case studies because researchers have multiple inte
(Stake1994). This resonates with the case studies undertaken irthibis \sardyundertaken t

get an wilepth understanding of the ICS practice in the country, as well as to ghowiresight into

users navigate the problems of firewood scarcity, when the ICS is rarely usedBarabsndoned

al. 0993)in a review of stove progrengbballycontended that scarcity and costliness of fuels are
effective inducements for using improved cook stoves. This theoretical backdrop underpinned
employment of instrumental case studies. The reason for undertaking several of the instrumental
studis was to have a wider contextual basis and understanding for articulating how participants
learning the ICS innovation in the country. The wider contextual understanding would contribute tc
generation of an innovative extension and commuricadvegyehat can link the secmical

innovation intention awtietechnical innovation uptake arshtiatili which can inform the

dissemination of ICS innovation in the country, the region and internationally.

Generaability has been one ayrsial issue in case study approaches. However, case studies can
be generakd (Yin, 2009; Yin, 2012; Flyvbjerg, 2006) and multiple case studies contribute ti
generadability (Cohen, et 2011; Yin, 2009). Yin (2012, p. 6) autteatdcase stufipdings can

be generakd to other situations through analytic (not statisticatmpenéfiai(2009) elabarate

a case study [ €é ] does not represent a i
expand and generalize theories @rupteralization) and not to enumerate frequencies

(statistical genezdiion) (p.15) (quotnd brackets in original text)
Flyvbjerg (2006) assdtthat the case study isidealforgsnerali usi ng f#fAfal si fi ca
from Karl Popper %89 (quotes in original text). Flyvbjerd faigifecation forms part of critical
reflexivity in social science. In the quote below, leel leoplaiase stig$are ideal for analytic

generadation using falsification:

Falsification is one of thet mgarous tests to which a scientific proposition can be subjected: If
just one observation does not fit with the proposition, it is considered not valid generally and n
therefore be either revised or rejected. Popper himself used the now famoiiseekampl s wa r
are whiteo and proposed that just one o0b
proposition and in this way have general significance, and stimulate further investigations ¢
theory building.228) Quotes in in original text)
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From this example, Flyvbjerg coti¢ludeat t he case study approach
s w a libsl.pbedause of itsl@pth approach, and that one can genfecali a single case. This
study intended to expand and build theories cbebategklearning in s¢edahnical innovation

adoption using CHAT and expansive learning processes.

3.5.5.2 Criteria for case study selection

| selected the case stydissng theoretical sampling which is a typology of purposive sampling.
Theoreticalampling allows selection of cases that will yield greater insight into the theoretical issue
under investigation (Glasser & Strauss, 1967 in Cohen et, al., 2011). | chose case studies that | felt v

offer a greater depth in understanding whypngtatigation of cook steve problematic.

Case studies may be selected based on the amount of information required for the problem
phenomena under investigation (Flyvbjerg, 2006) as well as on the type of information required.

following critarguided me in selecting the case studies:

(a) Vulnerability to impacts of climate chahgse to work in three climate change hotspots
districts (see Chapter 1, Section 1.4) (LUANAR, 2013), within the three regions of Malawi (:
Chapter 1, Figure 1This choice was not based on representativeness; rather, | wanted to
have wider contextual understanding of the ICS practice by focusing on different geograph
areas. The three districts are vulnerable to climate change impacts (see Chapter 1, Section
Deforestatiom among the major environmental problems that need to beladiiressed (

(b) Scarcity and availability of firewood, and types of ICSs (fixed vergix$rportablaleviant
cases is one strategy that atioet® achieve the grest amount of information (Flyvbjerg,
2006) . AExtreme or deviant cases are suit
new concepts that wi || be able to accou
(Flyvbjerg, 2011, p. 307). Iniadlddeviant cases include the most extreme cases at either end
of a continuum (Teddlie & Yu in CoheRCt1gl. for exampeailability of firewood versus
unavailability of firewood. Chapita Village and Waziloya Makwakwa Village case studies «
within areas where firewood is scarce, while Chilije Village case study is situated in an area cl
to a government controlled forest reserve (see Chapter 1, Figure 1.1) and firewood is availa
This is an example of instrumental case studies unteypinl@a r nes ds (1993
underpinnings (see section 3.5.5.1). Another continuum lies between portable and fixed ICS.
ICS disseminated in Chapita Village and Chilije Village study sites is Chitetezo Mbaula porte
ICS, whilst in Waziloya Makavekiage study site it is a fixed type (see Chapter 1). Further, |

chose Chapita Village as one of the oldest communities where ICS were implemented in Bal
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(see Chapter 1) and the oldest among the three case studies. | chose these cases to helg
deemning the understanding of contradictions within uptadagianduUt@lS, understand

and compare matters of structure and agency and reflexivity withen dog\atydsystems

in the three case studies.

(c) Existence of members of the stovetmmoonstruction grddpring contextual profiling, |
gathered that a stove production group was a focal point for ICS activities and a space
boundary interactions among actors involved in the ICS practice. However, some communi
had defunct pradion groups, and it was difficult to find members of the groups. Hence, one o
the criteria for selecting the three cases was where | found members of stove production gro

who, had also shown interest in the project, due to its emancipatory agenda.

3.5.5.3 Selection of Activity Systems and Participants

The election of activity systems to include in the study was guided by CHAT third generation notio
Afa network of interacting activity ragt@st e mso.
because there are many actors involved in the ICS practice. However, as indicated above, | usec
production groups as the focal point to establish interacting activity systems. | gathered that
production group interact with theserglite promoter, the trainer, the implementers, yet not all these
activity systems interact with the policy activity system except the implementer for Chapita and C
case studies. In Waziloya Makwakwa Village case study, their approach doesrotunsge promot
trainers (see Figure 3.5). The policy activity system was also more pronounced in Chapita Village,
in Chilije Study sites, probably because the coordinator of the NCSSC resided at Balaka offices that
responsible for implementing thestma@kproject in Chapita Village study site. Chapita and Chilije
case studies should have the same number of activity systems because they use the same approa
ICS dissemination. However, the promoter and the trainer were not accessible $eetiddhapter 5,
5.2.3).

Purposive sampling was also used in selecting participants from the policy and implementer act
systems in order to include those that | felt had in depth knowledge (Ball, 1990) about the ICS pract
general and in working closily the communities in particydeemnedo include one project
manager or project officer and two field facilitators for each implementer activity system and a Dirt
and Deputy Director of the DoEA for the policy activity system. Howewtpaksshiain all the
case studies due to busy schedules at their offices. See Appendifesttharatidd of research

participants in the study in the two phases of study.
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| employed random sampling initially to select participantsuseitlat@nty systems. Every fifth
household was included for observation. However, from the observed households | purposively san
households to proceed with interviews in order to include representatives for eachuskthe three end
activity systamrhe number of households for observations was based on theoretical saturation (Coh
et al., 2011 and Bloor & Wood, 2006). Theoretical saturation occurs when no additional data are fi
that advance, modify, qualify, extend, or add to the thgey ((@hsleer & Strauss as cited in

Cohen et al., 2011, p. 161). | stopped collecting observational data when | reached a point where |
getting no new insights for the issues | was investigating. In terms of the stove production grou
included allembers available for group interviews. In terms of participants for the BCCLW, | also ma
sure to include representatives of each of the activity systems within a case study. However, the p
activity system were not available in the BCCLW, batausteréative any response to the
communications | put forward. Later | was advised that the Deputy Director of DOEA whom | was t
to communicate with was no longer in the position. Due to this, | arranged a separate meeting
members of the polmtivity system during feliowvorkshops at their offices in Lilongwe for a
consolidation session (see Appendix 15). In Chapita Village, representatives from the impleme
activity system attended only the planning meeting and the last cessioljatespsee efforts to

remind them (see Appendix 3). Section 3.7.5.1 provides details on how | worked with BCCLW in two

studies.

3.6 Research Process

This section discusses the various processes that | followed during the research gourney from

generation to compilation of data.

3.6.1 Gaining Access
Gaining access and acceptance is crucial in doing social research (Cohen et al., 2011; Bloor & W

2006). According to Bloor and Wood §20@8)ing access involves achieving both phesisal acc

to the setting and social acceptability among the respondents. Much emphasis is on gaining permi
early on in the research planning stages (Bell, 1991). When a researcher seeks permission to acces
research site and research participantdstheged to get full informed coitsdn{gee Section

3.9.1). Bloor and Wood (2006) alsedpointhat access negotiations are rotfementsbut an

ongoing process, which should run throughout the research process. | negotiatetthriee access i
stages of the research process, fitretdontextual profdand during the two phases of the study,

exploratory phase, and expansive phase.
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3.6.1.1 Access for contextual profiling

| started the process of seeking permission to access research sites during contextual profile. | obtz
a letter of introduction (see Appendix 4) about my study and myself from the registrar of Lilon
University of Agriculture and Natural Resoereeswdik. | used this letter to get entry in all the
institutions, NGOs, DoEA, and communities gelleeeet information f@oatextual profd

Before, visiting an institution | made telephone calls, and in some cases, | followed the teleph
canversation with an entibrder to gain physical access into the communities, | sought permission
from the NGO responsible for implementation of ICS project in the research site. For some sites
example in Mulanje, the institution, Mulanje omstivation Trust (MMCT) provided me with a
gatekeepeiHowever, in most sites | had to go through the Village Headmen/women (hereafter Chie
Fromthe Chiefs, | sought permission to enter the villages, take pictures, interview members of 1
communityna record interviews. | did this by reading out the introduction letter. The Chief would th
appoint a gatekeeper to take me around the community. The gatekeepers were responsible
introducing me to the research participants, and | clarifiedssante qmight permission from
research participants to conduct interviews and observe the kitchens. For one site, | did not seek ph:
access for contextual profile because | did a telephone interview with representatives of a constru

group, sincewas during rainy season and the roads were impassable.

3.6.1.2 Access for exploratory phase

The contextual profile helped me to build rapport with potential researctbpanitigants.
exploratory phass a requirement by the facilitatoes@ABMAC scholarship at LUANAR, | sought
permission first at the District Agriculture Development Offices. | made telephone calls, followed
emails where possible to the officers responsible (see Appendix 5), NGOs working in the case stt
under imaigation (see Appendix 6 for sample letters) and for the DoEA. | made sure | followed t
necessary procedures specific to an NGO in seeking permission before entering the community. In .
to gain access into the communities, | went throughTthe Chief.also provided me a gatekeeper
usually on the first day of data collection. In Waziloya Makwakwa, the Field Facilitator accompaniec
and later | was given a different gatekeeper. | also sought permission to take pictures and interview:
recading interviews. During this time, | carried informed consent procedures (see Section 3.9.1), dL

which | introduced the second phase of the study.

3.6.1.3 Access for Expansive Learning phase
Negotiating access for Expansive Learning startedtalwatigadion in the exploratory phase as

indicated above. When time was approaching | made telephone calisaaisdategtéeconvened
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planning meetings at Catholic Womesd@igaribaint Gertrude Conference Hall in Balaka district for
Chapitaand foWaziloya Makwakwé&aint Denis Parish Hall in Rumphi district. Informed consent
procedures were caroetand project outlines for carrying out the BCCLW were developed (see
Appendix 7) as an outcome of the planning meeting. As indicated in Chapter 1, | did not conc

Expansive Learning in Chilije case study because of financial constraints.

As indicatedave, before the commencement of the exploratory phase | did a contextual profile, whi
formed part of the exploration since it helped me to have a better understanding of what was going
the ICS practice, who the actors are and the problemsutiitey ienandertaking their various

activities. | highlight the work | did during contextual profile, because it offered a starting point of
research, underpinned the study, and led me to use formative interventionist approaches. (See App

8 for summary of the work covered during contextual profiling)

3.6.2 Phases of the study
As indicated abovke study had two phases, exploratory and expansive phase. Table 3.5 below

summases the research activities undertaken in the two phases:
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Table 3.9Phases of the interventionist research design

Phase/period Research Activities

Phase I: Exploratior (a) Analysed documents collected from some institutions that participated in g
February 2015 profile, including Christian Aid Lilongwe Office, Department of Energy Affa
February 2016 Universal Balaka, Mulanje Mountain Conservation Trust (MMCT)

(b)
(©

(d)

()
(f)

(9)

Selected key actorpanticipate in the study in Chapita Village, Waziloya Ma
Village and Chilije Village case studies

Interviewed research participants from the three case studies to get a dee
understanding of both individual activity systems and the reraadingoddtivity
systems. The second purpose was to understand how subjects within and
activity systems interact, and identify social learning interactions that take
and between activity systems.

Conducted observations in the #wesiudies to establish the level of uptake
utilization of ICS. | observed the general surroundings, areas around hous|
participated in the study and their kitchens.

Transcribed interviews

Analysed the ICS practice, individual actaritg,systl the interacting activity
systems to identify tensions and contradictions. | also analysed the profile
utilsation, learning interactions and contradictions.

Selected and compiled mirror material in preparation for BCCLW séateda
from interviews and observations

Phase II: Expansive
March 203glarch
2017

(@)
(b)
(©
(d)
()

()
(9)

(h)
()

Facilitated BCCLWs and expansive learning proCesgésind Waziloya
Makwakwa case studies

Held a meeting with implementers for Chapita case study to prasemtscontr
analysed, together with selected patrticipants of BCCLW

One consultation meeting with Sustainable Energy Management Unit Offig
examination of solutions
Presented paper ahe Cleaner Cooking Camp 2016 to share conteauidtiens
modelled solutions identified in Chapita case study as a process of examir
Meeting witBoEA Alternative Energy Section for sharing, consolidation ang
generadation of the new practice
Transcribed and anal\BELCLW data
Conducted follaywpworkshops on the expansive learning processes in the tv
studies

Transcribed and analydatd frorfollowup workshops

Followup dialogues withew research participmis the two case studies

SourceJalasi, 2@1

3.7 Research methods employed

Case study designs benefit from having multiple sources of evidence (Yin, 2012, p. 10). In this stu
used a number of research methods to generate datatimeliasevittudy design. This helped me
to study the ICS practice from differspectives and achieve methodological triangulation (Bryman,

2001) (see Section(3lL The methods usestealso qualitative, aimed at generation of qualitative

data obtained through exploratory, participatory and expansive techteqgesigl tefiatilitate

the development of agency in research participants to change their everyday lives. Some methods

enabled me to obtain numerical data in order to establish the profile of satakechnG Sitds

discussed in the sections below.
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3.7.1 Document analysis
| analysed a number of documentsatwogetall understanding of the ICS practice and the problems

facing the practice. Yin (2012) argued that documents are not affected by the nature of inquiry anc
neither obstructive neactive. Hence, | used documents to support data collected from interviews an
observations. | restricted my analysis to relevant documents. Someadwgtonentstitutions

that did not participate in the btuidiresevere collected during el profiling and some from

the presentations made at the Cleaner Cooking Camp 26&6xghansive phase (see Appendix

9).In working on tbentextual profd | found that institutions had few documents to share and some
documents were sintdahe ones | had collected already from other institutions. In some instances, fo
example itheChapita case studyen thougtiuring interviews a specific somghyt have been
mentionethat had recorded the level of uptake satibafilvhenréquested the document they
indicated that they did not have access to the information as the consultant who conducted the sL
hadkept it. Similarly tieWaziloya Makwakwa case study, the only document available, the project
document, was not ingehfibr public consumption. In Chilije caséhsetedywereo documents to

share. In general, it appeared that ICS activities were not well documented at institutional leve
continued to collect documents throughout the study in order toctapypeatidpments around

the ICS practice and to use any relevant information for completion of the study. (See Appendix 9

summary of documents analysed at specific ghasdaay).

3.7.2 Senstructured interviews

| employed interviews agethod for collecting data because | wanted to capture information that I coulc
not manage to observe (Creswell, 2003). Observations (as discussed below) assisteuame to capture
was going on in the case study sites,whyihatas happening, which | was able to capture through
semstructured interviews. Hence, data obtained from interviews augmented observational data and
versa. | used sestiuctured interviews, also called depth intervie®sNBbxhr2006) or sem
standardised interviews (Berg, 1998) to help me gather rich and relevant data to address the rese
guestions. According to Yin (2012»tegctired interviews give participants flexibility to construct
reality and think about their situationd beyoh e r e s e aSemidtrectur@dinteqviesdss t | o n s
all owed me to probe further (Ber g, 1998) 0
responses. Sestructured interviews helped me to maximise validity of the study. Commenting o
validity and sestructured intervieWscourel (1964 n Bl oor & Wood, 2006)
impulse of depth interviewing is the sacrifice of reliability in pursuit of validity: the interviewer sacri
standardization and repeatability betwezei@ws in order to grasp more fully the social meanings of

t he r es pon d0d)nlenipmyedtwakinds ofsberofurpd. interviews, individual and group
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interviews. Some of these were telephone interviews, fpthesanqoaducted fotlowup
dialogues.

3.7.2.1 Individual interviews

| used individual interviews in the exploratory phase to collect data from practitioners from the three
studies including Concern Universal Balaka and Dedza offices, CADECOM, Department of Fore
under Waziloya MakwaBe&A in Lilongwe, promoter and trainer in Chapita case study and research
participants from the-asdr activity systems in the three case studies (see Appendixu$hr For end
activity systenmisnterviewed the persons reggerier cooking from selected households that | had
observed on the previous day (see Section 3.7.3). In most households, this person was a woman. |
entire study, only two men were responsible for cooking and these were identified dyChilije case st

| used individual interviews to give both participants and | flexibility in terms of convenient times
places for conducting interviews. According to Yin (28&a8§ comversations are helpful in getting
participanisnvolvement in the @asch process and help in building rapport and credibility with
participants, which is crucial in provision of meaningful data. In the exploratory phase, | conducte
individual interviews in total in the three case studi¢ke Bxpamsive phasanterviewed the
Sustainable Energy Management Unit (SEMU) officer at Concern Universal Balaka during
examination of solutions session. The purpose of the interview was to check the feasibility of the solt
we modelled during BCCLW in Chapgtudyséfter follayy workshops, | conducted four telephone
interviews, (which | have clllieshup dialogugsvith some members of the BCCLW in Chapita and
Waziloya Makwakwa case studies. The idea was to get some feedback on the learning processes
research participants went through and to track the progress of the outcomgs wbtikeHolbsw

(see Section 3.7.7). Another telephonic interview afferwolksthops was with the trainer from
Chapita case study because she was not alilladplexploratory phase. Despite her availability
during BCCLW, | needed to eerifyirissues. (See Appendix 10 for a summary of the interviews

conductejl

| would like alsorotethatin Waziloya Makwakwa, a CADECOM project chairperson was present
during interviews with-esefs and stove construction group to provide some interpretation in case
participant could not understand Chichewa since the interviews were conduatadeg two lang
Chitumbuka and Chichewa (see also SebtbfoBrhore details). Hence, in some interviews she

responded to some questions as an informant.
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3.7.2.2 Group interviews

Bloor and Wood (2006) d#fne oup i ntervi ews as fian intervi
simultaneously questioned by the researcher
to generate data from stove production groups in the three case studigswsrbalp@dene to

generate data from several people in a short time and also provided me with historical informa
(Creswell, 2003) that | needed, consonant wjtth&HAIphas the importance of historicity in
understanding human activity. Gtenpew$ave the potential to develop discussions and spark
lively discussions (Bloor & Wood, 2006; Cohen et al., 2011). Since my interest-degtio get an in
understanding of the different activity systems, and how they interact, | fouadgrmgiuhtervi
becausgaccording to Watts and Ebbutt (in Cohen et al. 2011), group interviews can generate a w
range of responses. Group intswvienn al s o Apr ovi da&crossheck andr si on ¢
one can complement the other with adglitionah t s |l eading to a more
(Arksey & Knight, as cit€bimen et al., 2011482). In this way, group interviews maximised validity

of the study. A researcher may detect how participants support, influence, congpldment agree
disagree with each other and the relationships betwhbigl). tGeml¢d by this, | strategically started

with endiser interviews so that group interviews with stove production/constvuatipr gvidgs

me a space to follow up and develepfyg topics that | generated from the individual interviews. This
enriched my data. Throughout the study, | conducted three group interviews. (See Appendix 10 for

of interviews conducted in the)study

3.7.3 Observation

In this study, | usdaservations both in the exploratory and expansive phabeeRpiongtory

phase, as indicated eatliesed observations to augment interview data, and alsavicedaasure

going on in the emsker activity system, the surrounding envirodrbeoadly to obtain data for the

profile of uptake andsatitii on. Obser vati ons eaatiand bekaviounteat t o 0
may be |l ess |Iikely to be disclosed in an int
71). Acording to Balhd Watsi(2014)observations are useful in discovering whether people do what
they say they do or behave in the way they claim to behave; they can reveal characteristics of grou
individuals that would be impossible to discdvar fiagarts (p. 211). With the object of my study,
observations played a crucial method in clarifying the difference between sgitakeveimadhutili

had been conflated among some practitioners in the ICS practice (see Chapter 1, Section 1.4.1
employed systematic or structured observations, in which | used an observsg®Agpbadixe (

12 for observation schedule samples). In order to maximise validity of findings through eliminatic

possible bias (Bell & Véa014)l involved a&search assistant to assist me in the obsasvation
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wells a photograph8milarly, | developed an observation schedule to minimise and possibly eliminat
variations that could arise based on individual perceptions of situationsafDatestoBdles:

Wates, 2014). The research assistant and | used the schedule as a framework. However, we were
limited to the schedaiewere open to redogihings that were not on the schedule. More importantly,

by using the schedule we were able tiotatitbrough observation at every household. At the end of
each day of observation, we compared notes, which helped in collection of significant-aspects of the
user activity and the environment. Bell and Waters (204ltlcainstnottured obsdions are

useful as observers may have their own focus and may interpret significant events in their own
(p-211). Cohen et al. (2011) dgueii st ruct ured observations en
numerical data which can facilitate in makiagsooms between settings and situations, patterns and
trends t o 4399)¢opteddfdr &rdctur@d opgervations because | needed to capture numerical
data in order to explain the profile of uptakeatrahwdfliCS in the three case studies.

As indicated in Chapter 1, the study aimed at generating an Innovative Extension and Communic
Methodology, it was necessary to generate meaningful data, from which | could draw significant pat
and trends in the uptake anshtitifi of ICS ftlie development of the methodology. Systematic
observations were useful because | had already identified objectives of niliestodyegtuaig

profleas wel |l as the i mportance of obserl& ng sp
Wates, 2014) (see Appendix 12) that | needed to answer the resear@dpquoiistidiggjuestions

1 and3. For example, the contextual profiling had led me to a conclusion that uptake was not qu
problematic in Chapita and Chilije case suwidiggiation of the ICS was unsustained. On the

contrary, usifition was not problematic in Waziloya Makwakwa case study, but uptake was a challeng

| did observatioftstwo days in each of the three case studies. | observed 26 househalds in Chapi
case study, 21 households in Waziloya Makwakwa case study and 24 households in Chilije case s
| made a thorough observation on the first day in order to capture untampered information, especie
the kitchens. This is because sometimes paricgyaprovide you with information they think you
would like to hear or see (Chisoni, 2015; Lambe & Senyahver,d0d/Sh a tendency in Malawi

to paint a good picture of circumstancdsewlggraid visit. This has in part been due tduthedef

of evaluative studies. | thus avoided warning community members of my first visit. | sought consent
the Chiefs on the first digbservation so that that thmyd not have time to announce at night
through village criers. | observedppartict s &6 ki t chens and cooking p
number and types of cook stoves a household owns, whether they use the ICS or TSF, or both, <
conditions, specifically whétkestovevas cracked or intact. Additionally, | checkedhehkE S

showed sigrd use or not, the type of stdweh was being uskenling my vidiel type used, pot
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size used on the ICS, and any signs of tampering with the TSF (see Appendix 12). On the second ¢
continued with observations (andctemdnterviewate). The findings are presented mainly in
Chapter 4, and in Chapter 6, to a lesser extent.

In the expansive phase, | used observations during BCCLWs@mmaafkdbaps with the aid of
videotaping (see Appendix 11 for the natsereétions carried out in the study). All the sessions
were videotaped. | used the recorded data for analysis after each day to prepare for the next sess
During experimentation of some solutions, | used observations aidegpmghoickauboth

the problematic situation and the new way of performing theea&ppindix 13, Video clip

MV1 _0012.MOV). The details of what took place during BCCL A amorkshops in the two

case studies are discussed in Sections 3.7.5.6.and 3.7.

3.7.4 Group Discussions

| used group discussions during BCCLWs to facilitate modelling of solutions to some of the contradic
that participants had agreed to work on and during the planning of actions on how to experiment the
model in reafdisituations. Participants were divided in groups of three or four. The two researc
assistants and | were overseeing the groups and guiding them on the tasks in the process. After mod
solutions (see Photos 3.1 and 3.2) and after developitanag¢ser photos 3.3 and 3.4), each

group presented to the entire workshop. Participants from other groups made comments. The det

processes are discussed in section 3.7.5.1 below.

Photo 3.1: Participants model solutions in groups in Chapita Village ca¢€lstaty, February )16
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Photo 3.2: Participants model solutions in groups in Waziloya Makwakwa Village céShisbudy
March 20p

Photo 3.3Participants develoaction plans in groups in Chapita Village case gtidigoni, February
2016)

Photo 3.4: Participants synchsanaction plans in Waziloya Makwakwa case &dsoni, March 2616

3.7.5 Boundary Crossing Change Laboratory Workshops (BCCLWSs)

Change Laboratory is a toolkit used in the implementation of formative intervention methodol
(Engestr°m, 2015; Virkkunen & Newnham, 2013
system or a clusbéactivity systefase uncertain but resaey transformati@hled with conflicting

motives and eneggl by a possibildffreaching qual i t atively new, emar
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(Engestrom, 2015, p. xxxiii). BCCLW was the main methodology which | employed in the second p
of thestudy in order to carry out the cycle of expansive learning actions (see Figure 3.4) in two C:
studies, Chapita and Waziloya Makwakwa, following the surfacing of contradictions during the first g
of the study as discussed earlier. During BCClitsgusaim each of the two case studies jointly
studied the causes of problematic situations in their activity and developed new concepts to mar
collaboratioibid). Through BCCLWsSs, | brought together practitioners from interacting activity systen
to stimulate them to analyse the history, contradictions and ZPD of their activity system, to design &
model for it; and take steps towards the implementation of the model (Engesi@rapRH15) (see

This is in line with the focus of thecstuaiktwith actors in the ICS practice towards the transformation

of the practice, through finding new ways of working as indicated earlier.

In order to stimulate participants to engage in the above processes | employed the principle of dc
stimulatiofsee section 3.5.1). The first stimulus was mirror data from interviews, which reflecte
problematic situations within the ICS practice that | collected during the first phase. This enal
practitioners to question and analyse the current IG&atfjaitd formulate contradictions. The

second stimulus was the joint activity system model that enabled participants to locate the sources ¢

problems from the different elements of the activity system and modelled solutions for them.

The CharmgLaboratory was created to meet several challenges in the development of work activiti
(Engestrom as cited in Virkkunen & Newnham, 2013). | employed the Change Laboratory method to
the following challenges as proposed by Engestrom that thiee@&Sfacawy as described in
Chapter 1:

(a) To bring together pradticeen redesign of processes andrisiea construction of visions
for the futumeew dialectic of specific improvements and comprehensive visions.

(b) To bring the multiple parallelmbytti development in work to closer intéractiemw
dialectic of long, medium and short cycles of change.

(c) To bring together the resources inherent in the existing work practices and the new ideas ¢
concepts used to take up new challenges antbpondsv@roducts and servigeaew
dialectic between tradition and inneé\(afiikdkunen, Engestrom, Helle, Pihlaja & Poikela, as
cited in Virkkunen & Newnham 2@43, p.

The method of Change Laboratorgonitsexiamppliinc

fpbarticipants can freely express their opinioc

24 A new dialectic between tradition and innovation is also a key feature of Education for Sustainable Development (Till
2011; LotBisitka, 2016 Donoghue, 2016) .
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out in different activitigigl) in different parts of the world. In southenedfiifoamental education
research, for expl®, the Change Laboratory method has demonstrated its potential for transformativ
praxis through resolving contradictions among interacting activity systems (Mukute, 2010; Masara, :
Lindley, 2014; Kachilonda, 2015; Baloi, 2016).

3.7.5.1 Employmeof Boundary Crossing Laboratory Workshop in the Study

| conducted BCCLW in eight days, four days in each of the case studies. | conducted two sessions
day, one in the morning, and one in the afternoon. Each session lastedthpgrtoxinsialyg

was in part to give time to participants to deliberate ondhthssaese tinparticipants were not

familiar with the mode of working in the workshops (see 8dgtidm,t&4dl, | facilitated eight
BCCLW sessions in each of the tevstodses (see Appendix 14). In between sessions, participants
were given tasks to complete at home in order to speed up work, and at the same time, allow partici
enough time to deliberate on issues during the sabsiGhapiita case studysbalonducted two

meetings in between sessions and made one presentation at the Cleaner Cooking Camp 2C
Additionally | conducted felfpworkshops, usually referred to asufplé®ssions (see Section

3.7.6) and follay dialogues (see Section)3ofeach of the case studies.

Nineteen people participated in the BCCLWs in Chapita case study. Members were drawn from s
activity systems instead of eight as planned. They included implementer activity system, stove prodt
group activity systeargmoter activity system, trainer activity system, ICS user activity system, TSF
user activity system andarglfCS user activity system. There was no representative from the policy
activity system as planned; | did not get response from the oosmmadeais indicated earlier.
Additionally, the Field Facilitator representing the implementer activity system only participated ir
planning meeting. During reflections, participants expressed their disappabteant of the
implementersdfelt that this had implications on the deliberations due to the nature of the contradictio
identified. As a result, participants organised a meeting betwsdeansEssiith the Field Facilitator

to brief him on the progress maddisiegkit bfore proceeding with modelling solutions and request
attendnce athe remaining sessions. However, he never attended the subsequent sessions. Apart frc
representatives from the activity systems, there was a member of the Village Development Comir
from Chapita village and a practitioner from CADECOM Balaka office. Participants proposed to inc
the members during the planning meeting. In session 5, we had a new trainer; participants felt that
the nature of the contradictions identifiedfacuiktbésession 5 in modelling and examining solutions,
we needed the expertise of the trainer who was responsible for training the production group. The tr

was not available at the beginning of thengtatlyhe beginning of the expansive (thee.
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members included the researcher interventionistesedteoassistants (see Appendix 14 for more
details).

IntheWaziloya Makwakwa case study, 15 people participated in the BCCLWs. Participants were dr:
from five activity systems. Thegl@acimplementer activity system, stove construction group activity
system, ICS user activity system, TSF user activity symtei€,ST&ser activity system. However,

the Project Manager and Project Officer from CADECOM only participategl metbinglazunch

were not available in the subsequent sessions. Other members included a CADECOM project chal
from the case study site, two research assistants and oneinéseami@nigsee Appendix 14

formore details on how the sessioaswam@iiucted).

In carrying out the BCCLW, | used a humber of conceptual tools (see Photo 3.5) to support the lea
process including the 3x3 set of surfaces adofegkfstndim, Virkkunen, Helle, Rihtijaikela

1996, p.11). The surfaces timee columns horizontally, which are used to represent the joint activity
on different levels of abstraction and theoreticaagjene atid vertically the surfaces are divided

into three rows representing the past, present and future otliey acéwised to help participants
Ashar e andt heoirntolbys eprrvoacteisosn s g2013, pilbl).d @se ased| Vi r |
the phases of the Change Laboratory process adopted from Engé6in et ldl) to guide
participants thrdutihe learning process. The typical sitting arrangement during BCCLW is depicted |
Photo 3.6. The researdhigrventionist was the facilitator; she was also writing on the flipcharts a

number of times in the process of facilitating the processilesaiteng been appointed

 npae
e T ] e

Photo 3.5: Some conceptual tools used during BC@hgsni, 2086
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Photo 3.6: A typical sitting arrangement in the BCCLWs in Chapita Village case study (left) and Waziloya
Makwakwa Village case study (rif@hisoni, 2086

3.7.6 Followp workshops

After the initial experimentation and implementation of the new model, | carpedooksiolisy

(typically called folapvsessions in Virkkunen and NewB@agand feedback workshops in
Mukute20D) in the two case studies betthessandfourmonths after the last BCCLW session.
However, itheChapita case study, | made a-iglloneeting a month after the last BEEEW
Appendix 119 clear some misunderstandings that had arissinigotmef labour within the stove
production group activity system. The confusion came because of the creation of new roles
taskforces to drive the initial experimentation and implementation processes. However, nobody vc
concerns and | left witheddressing the issue. Instead, participants presented the progress made or
the tasks created during the BCCLWs, discussed emerging problems in the implementation proces:
devised plans on how to deal with some of the problems, as well asnbewnith dbaeti

experimentation plans (see Appendix 15).

The purpose of the folipwvorkshops was to complete the cycle of expansive learning. Participants
engaged in reflection of the learning process, consolidation of the new version of die future formn
activities and planned how to spread the new tools and formgiddlaatemard Newnham,)2013

(see Chapter 7). (See also Appendix 15 on how | conducted the follow)up addiksigdsised

followup workshops to track the progressoméue experimentation process, to receive new types

of contradictions in the experimentation of the solutions and to strengthen the basis for developin
Innovative Extension and Communicative methodology, as indicated earlier. In each case stuc
corductedwaday workshops, which had similar arrangements to the BCCLWSs. Additionally, there we
some activities caroetbefore, in between and after thedipllamarkshops. In Chapita case study,

a day before the workshops, | visited the comohsgtyeasome of the experimental activities and

the day after the last session, we experimented onstoakiitly support (Chapter 8, Photo 8.3,

and Appendix 15). This was because the best solution chosen by research participants for
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problematigtsation was beyond the scope of the study (see Chapter 7, Section 7.2.6.1). On the oth
hand, cooking with support as a solution was not preferred initially.

Five days after the experimentatdonducted a meeting with the Alternative Energy Section at the
DoEA. The purpose was to share the findings of the study, spread the new tools and actions, which
out of the expansive learning processes (see Appardisek)input on the firsdiighe study,

since the policy activity system was not present during BCCLW. In Waziloya Makwaltera case study,
the first day of the workshop, we visitedntmeinity to observe experimental activities, the day after
the last sessiaswe haglanedto make final corrections on the roadmap that participants created
during the consolidation session. However, we engaged in a questioning process on one contradi

that participants had decided to drop during the early sessions of BCCLWs.

Participas of the follewp workshops were expanded in both case studies. This was due to the
developments that had taken place during the implementation process, as well as the expertise
participants felt that they needed in developing the roadmapndGbamitancase study, we had

two representatives from the new members of the newly revamped stove production group and
forestry extension officer who works with the community in the dbaghila@®an2, the SEMU

officer from Concern Universal representing the implementers joined us. In Waziloya Makwakwa |
study, we had the Health Surveillance Assistant from the study site area (Ehl@aipdni@nea) on

Day 2, aForestry Assistanbm Mphengbe and thEroject Officédrom CADECOM joined us.
Participants at the Alternative Energy Sectiontickrokdyy OfficetsjoEnergy Assistants, and

oneCountry Assistant Energy Officer.

3.7.7 Followp dialogues

| also conducted follqgevdialogsewitha few members from both case studies. | usedpfollow
dialogues to get more feedback on the learning processes and to track the progress in the implemen
of the new consolidated form of activity. The dialogues were important in thatrideestaaide
better how the participantsd agentic expres
months. This is because there was not enough time between the series of BCCLWWsp and the folloy
workshops to allow participants to mgikéetdevelopments in the new practice. | had three dialogues

in Chapita case study (two tele@mahone fageface). The telephone dialogues were conducted
sixmonths after the follqpwvorkshops (December 2016) and theféd@eeafter 9 monthvagch

2017). During the same time, | made observations in the community on some developments that
taken place. In Waziloya Makwakwa case study, | hadumei&bdigusxmonths after the follow

up workshops (see Appendix 10).
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3.8 Data analysis

Data analysis staregatlyon in the study. Deeper analysis of problematic situations and observed
phenomena started in the field during mirror data generation and BCCLW where research particiy
were involved in historical and empirical ahatysisdictions. In analysing interviews, | started with
each interview, then all interviews in each activitthepateactivity systems in each case study,

then across case studies. Analysis of BCCLW was done session by session in €ady case. The
draws on critical realist analysis framework (Danermark et al., 2002) using inductive, abductive

retroductive analysis.

3.8.1 Data processing and coding

After data generation, | transcribed all interviews and BCCLW discussions in & Wwaerguages th
generated, Chichewa and English for Chapita Village and Chilije Village case studies, and Chitumt
Chichewa and English for Waziloya Makwakwa case study. | then translated only the excerpts that |

in the writing up of the thesis.

After trascriptions, | proceeded with coding. Coding involves organising material into categories ¢
labelling the categories before bringing meaning to the data in preparation forran20gis (Merria
Creswell, 2003; Maxwell, 2009). | categorised dhtougifMaxwell, 2009), concepts from the data
(Merriam, 2001) and language of research participants (Creswell, 2003). The theatietisal categori
were derived from CHATG6s second generation
individual activity systems, as well as from social learning and learning theories, as discussed in the
part of the Chapter (see Sections 3412,,and 3.4.4). In terms of observation data, | used the
observation schedule (see Appendixdg2kmeategories. In the construction of categories | was
mainly guided by D&/ cited in Merri&001), who expkdtthat, category construction

é means breaking data down into bits of in
classes which bring thesetdmgsther againf i n a novel way é. I n t
discriminate more clearly between the criteria for allocatng datagory or another. Then

some categories maybe subdivided and others subsumed under more abstract categories. (p.:

After transcribing interviews from the first phase, | coded all the interviews using manual colour cod
generated categoriesuking on problematic situations inherent in activity systems within uptake anc
use of ICS as described by research participants. This process led me to generation of mirror data, \
| presented to participants during BCCLW. | also coded theisaséipteparation for analysis

of research questions 1 and 2. In the second phase, | followed the same process, but this time using
generated from BCCLWs, falloworkshops, and felipwdialogues in preparation for analysis of

expansive leargi(see Chapters 7 and 8).
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3.8.2 Index coding

In reporting findings, | used several codes to identify research participants and their activity systems
to identify data sources. To identify research participantsusethacéudy system | utbedr

activity systems followed by initials to differentiate one research participant from the other within the
activity system, (d@S user FJSometimes during interviews a spaumsxth@person would join

in the conversation; in that cadentified them with the code for the research participant and a
superscript numberg( ICS user Fi9 differentiate them from the main research participant
Members giroduction/construction group were identified as stove producer/ stoweitboastructor
number in front (estpve producey tb differentiate one producer from another. In Chapita and Chilije
case studies, they are called stove producers, while in Waziloya Makwakwa case study they are c
stove constructors. | identified thef nesearch participants with their roles or pesgidsisve

promoter or Project offi¢c¢owever, whenever theezemore than one, for example, two Field
Facilitators within the case study, | used initials to distin¢eughigidrRaliiator LM)n reporting

BCCLWs findings except for participants with specific roles such as Field Facilitators and Dey
Directors, all participants are identified with theg.gniBalgi¢ipant EC

In order to differentiate data sources from the three case studies | used the data source followet
district short forms, then a number to differentiate an interview or a session, or meeting etc. For Ch
case study in Balaka district, IRkddrWaziloya Makwakwa case study in Mzimba district, | used
MZ and for Chilije case study in Dedza distriddA4.Tiable 3.11 provides the details and examples.

In addition, | used syrébotefer to speech turns in the video data from BCCha/sriod an8.

Table 3.9ndex Coding for Data Sources

Data source Data source Code Example
Individual interview Interview Interview DZ1
Group interview GP interview GP interview DZ1
Contextual Profiling CP CP BK
Boundary Crossing Change Lab&taitkghop BCCLW BCCLW MZ 1
Followup Workshop FUW FUW BK 1
Followup Dialogue FUD FUD MZ 1
Consultation meeting on Feasibility of solutions CM CM BK1
Briefing meeting on workshop progress BM BM BK1
Panningneeting on workshops PM PM MZ1
Followupmeeting FUM FUM BK1
Followup community visit FUCV FUCV BK1
Experimenting with solutions ES ES BK1
Followup closing session FUCS FUCS

Source: Jalasi, 2017
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3.8.3 Analytical Framework
The study employed a critical realist framework, usingaindiuctiive and retroductive modes of

inferences. This is line with the critical realist theoretical framing, as well abehstuahjeot of
understand and explain why uptake aaiibutitif ICS in the three cases studies is the agy it is
described in Chapter 1, Chapter 2 and Chapter 4. It also resonates with the emancipatory agenda ¢
study through identifying and explaining causal mechanisms influencing contradictions, in order to
solutions for problematic situations bégoedhpirical level. In order to explain the analytical
framework, | drew largely from the work of DaB&stnark, Jakobsen and Kar(2602).

In order to explain somethimiy a criticaéalism perspective, one needs first to describe and
conceptalise the properties and causal mechanisms generating and endéinhgakerttsings

happen and then deschbw different mechanisms manifest themselves under specific conditions
(Danermark at.,2002p.74). To engage in this kind of inviestiga¢ requires a methodological

and analytical approach based on abduction and retroduction besid@d)indactomérk et al.

emphase that the modes of inference are complementary and that these three modes are syntheti
that they add néwvowledge about reality beyond what is in the pré®isedpctive analysis

enables us to see similarities in a number of observations and draw conclusions that these simila
also apply to netudied caseti@, p.80). For example, theshaied cases may be individual
households of the arsér activity system that might be facing constraints in thensookamg of

the ICS. However, inductive analysis does not provide us with the means to identify underlying struc
and mechanismisid). Abduction and retroduction thus helped me in seeking knowledge of structure:
and mechanisms that were not given in empirical data. Abduction involves redescription
recontextusdition of individual phenomena within a conceptual frameyankgteebof ideas

(ibid, p80). It allows one to understand something in a new way by observing and interpreting tt
something in a new framevilwdg, (e.g. the CHAT activity system framework. Reatitaxtuali
enabled me to discover connectidnelations that were not directly observable; it also enabled me
to understand and explain already known occurrences in the ICS practicébid)a Tielw staghy(

has explained the connections between learning, uptak@tiandobitiC#hrough abductive

analysis. In order to go deeper with the analypisyed retroductive analysis, where | sought to
clarify the basic conditions for [R@8apbeds ac
Conditions are the circantds without which something cannotba&kigi. 96). Retroductive

analysis is primarily concerned with explaining what must have happened for things to be the way

are {id). The core of retroduction is transcendental argumentation @2e2SBctikmindicated
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earlierthe three modes of inference areenmenpdry and in employing them together, | was able to
arrive at a more elaborate explanation of the ICS practice through answering the research question

Chapter 4, which answers the quigians the profile of uptake arsdtidgili of cook stoves in the
three case studfassed inductive analysis, which allowed data to express the situation in the field th
way it wadoth quantitatively and qtiadity in order to augment quantitative data.

Chapter 5, which answers the que¥dmatdearning interactions take pla