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Key Results

The aim of this study was to measure and understand any changes in time use patterns and
perceived levels of drudgery after the installation of a-O@C stove in rural Zambia. While the
focus was on the main cook, the study design also allowed us torexgfiects and changes in
all household members.

The data showed evidence of a significant reduction in therseplbrted time spent cooking,
cleaning the kitchen area, as well as collecting and preparing fuelwood.

Cooks reported to be spending an sage of an hour less per day actively cooking, since the
installation of the TLLQC stove. The participants described multiple pathways through which
the TLECQC saved varying amounts of time, including the ability to simultaneously cook two
dishes, fastecooking of food, and a shift of cooking responsibilities to other household members.

Selfreported time spent collecting fuel showed a reduction in 4 hours per week after

installation of the TLLQC stove. The main cook was the person who was mosgigmsible for

the collection of fuel wood in all households, meaning she experienced most of the time burden
from these activities, and also consequently, the time savings from the new technology.

Most women reported to spend any saved time resting aeeing. Very few women reported
to use the extra time by engaging in extra income generating activities.

It is well recognised that the perception of 'drudgery’ is context specific and can be extremely
challenging to define and measure. The exploratiod areasure of drudgery in this study, was

achieved by applying multiple questions that probed about perceived hard work, levels of effort

and enjoyment, together with an aincompassing question that asked about tasks that were

WHSNE KI NR dcalMdr menfally,ivisSiNé codisuiming, repetitive, AND

dzy I @2 ARIF0f SQd ¢ KA A& US Guttfd rgcdzéng themesSHatwoldd A RSy G A F @
Affdza0dNFGS GKS WRNHzZRISNRdAzaQ Gl alao

The majority of women believed they h&dR NHzR h&tiNislzateeir @eryday life. The most
frequency reported drudgeroussks at baseline were working on the land and fuelwood
collection. Fuelwood collection was seen as drudgerous by nearly 40% of the participants before
the introduction of the TLLLQC stove, falling teds than 5% afterwards. Although not

frequently cited as a drudgerous task at baseline, cooking was not viewed as drudgerous by any
participants after installation of the stove, and was, in fact, the activity people reported to enjoy
most at both baselin@nd followup.

Even with the significant reduction in time spent collecting fuelwood after installation of the
TLECQC the women still spent a considerable amount of time engaged in tasks perceived as
drudgerous. These drudgerous hours were mostly spemding the field/gardens, which could
possibly have been an effect exacerbated by the planting season coinciding with thedpllow
study.
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1 Introduction

This study aimgo document theinitial impactsafter the installation of thenore efficientwood
burning TLECQGC:ookstove ortime use patternsn households using a traditional three stone
fire. The key research questions are

1 Has the introduction of th& LECQGstove changed the amount of time spent by any
household members on fuel collection, fuel preparation, cooking, and/or kitchen
maintenance? If savhose time use has changed, wlayd in what way?

9 Iftime is saved by the introduction of tHie.CCQGstove, what is the time saved used for?

1 Has the quality of the time spéwn collectingfuel or cooking related tasks changed? |If so,
what is the nature of and cause for this change?

1 What, if any, impact does theTLCCQGstove have on tasks that household members have
identified as drudgery?

1 Secondarilyas the TL&QC stove allows for the use of smaller pieces of wood to cook the
regular mealsis there evidence of households changing the type andc®of the cooking
fuel from larger diameter trees logged from forests or agricultural landscapes to smaller
diameter fuel, such as twigs, shrubs, or crop residues, sourced from their own farms,
agroforestry projects, or woodlo® If so, what is the nata and extent of this?

The results and learning from this study will be usedevelopa framework to measure impact
of an improvedcookstoveon the metricéhouseholddrudgeryhourst aspart of the new
Sustainable Development Verified Impact Standard (SDVISta).

2 Study population

Households were selected frotwo rural communities in th&hipata district ireastern Zambia
(Figurela). Household selection was conducted in collaboration with@@Csponsoredstove
disseminaibn team, drawing from a pool of prqualified households who had already
committed to having th&' LECQGstove installed in their homeg$igure b). A screeningurvey
was applied to identifparticipantswho predominately use wood fuel for cooking and collect at
least half of their own fuel throughout the yeéseeAnnexA for a copy ofthe selection survey.
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Figure 1: a) Map showing the selected study siteZambia(left) andb) TheTLEGCQGCStove (right)

3 Study Design

The impact that a new cooking technology can have on tiseand quality is often complex.
Therefore, tobetter understand, and as much as is possitdeneasure this impact, a mixed
methods approach was implemented as part of the before and after stdedign.

An exphnatorysequentialmixedmethod desigrwas used to collect dat®8efore the installation
of the TLE&CQGstove,qualitativedata collected during a focus group discusgie@Dwas used
to guide and inform thelevelopment of ajuantitative baseline survepne FGD with female
cookswasconducted at baselinéAfter the installation of the TI=CQGstove a second
guantitative survey wasonducted, andjualitative datafrom two FGI3 conductedthree weeks
thereafter was used to explore and interpret the quantitative findinne FGD was conducted
with maleparticipants,and onewith femaleparticipants Final versions of the FGD guide and
baseline survegre provided in the annex document.

3.1 Sample size and timing

Datawas collectedrom a total of 75 householdsuring May and June 201%he follow up
survey was carried out in October 2Q1#th the postinterventionFGDsmplemented in
November 2019The TLCCQGstoveswere installed in study homdsetween July and
September 2019giving all households at leaétveeks to become accustomed to the new
technology The householdthat were the last to eceive their stoves were interviewed at the
end ofthe data collectiorperiod, in orderto maximizethe time betweernreceipt of the stove
and the interview.

Although not an inclusion requirementy¢ participantsvere encouraged to build aovered

ventilated kitchen area before installation of the FCQGstove. All participantsnadethe
recommendecchanges totheir cooking area.
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3.2 Analysis

3.2.1 Quantitative data
After cleaning the files for incorrect, missing, or inconsistent entriesygbearch team used
Microsoft Excel and SPSS (IBM Version@3analyze the quantitativelata.

3.2.2 Qualitative data

The audio data from FGDs was transcribed verbatim and translated into English by two people
who were present at the group discussions. Thematic analysis was then used (Braun & Clarke,
2006) to synthesize and interpret transcripts. Analysis was carriedsing Nvivo 12 qualitative
analysis software (QSR International, 2018). The transcripts were initially reviewed by two
researchersand a provisional coding frame was created based on the research questions and
themes in the FGD guide. Nvivo codes wereealdals unanticipated themes were introduced by
the participants. Coding frames were continually refined by the analysts to avoid duplication. A
final synthesis and interpretation of the data was conducted to explore and understand
similarities and differenes within the dataset and to ensure that the emerging themes were
voiced bymultiple participants and not just raised repeatedly by one person.

4 Results
4.1 Demographic characteristics of the study population

A total of 75 households were recruited to the sty in May 2019 andwereretained throughout
the study The main participant wadefined ashe person who didékhost of the cookingfor the
household Although male primary cooks were eligible to take partpatticipants were
women Themajority of participantswere married,most had not completed their elementary
education and they had a average age @&8. The averagéouseholdsizewas 6which is
slightlyhigher than the 204 national average fozambiarrural householdsstandingat 5.2.1

1 CentralStatistical Office. (November 2016). 2015 Living Conditions Monitoring Survey Report (Zambia). Retrieved
from Central Statistical Office, Republic of Zambia, World Bank Group. Available

at: https://www.zamstats.gov.zm/phocadownload/Living_Conditions/2015%20Living%20Conditions%20Monitoring%
20Survey%20Report.pdf
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Table 1: Demographic characteristics of the study population, showing percentages and sample sizes, with
standard deviations where noted.

Married 81% 61)
Completed elementary education or more 36% (27)
Paid work outside the home 15% (11)
Income generating activities from the home 73% (55)
Average age 38 (15)
Average household size 6(2)

Although only 15% (n=11) of tlparticipants had paid work outside the horaéthe time of the
baseline over 73% (n=55) conducted incofgenerating activities from within the hom&he
primary source of income in most households (n=3%) was from selling horrgrown
produce.Figure2 shows the primaryncome earners in the homes baselineNone of the
married women were the primgrincome earner in the home.

Other
3%

Participant alone

16% Shared equally

between
participant and
husband

Husband alone 2

33%

Figure 2: Primary income earners in participating households (n=75)

Sleepdeprivation did not seem to be an issue in this community; the average time spent asleep
per nightat baselinevas Shours and 31 minuteéSD 5@ninutes).Figure3 shows themethods
the participantsuse to tell the time notably almost half used the rise and setting of the sun.
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Figure 3: Methods participantaise totell time (n=75)

4.2 Time spent cooking

The participant was asked about household stoves currently used at least once peatvietk
baseline and followup. As per selection criteria, the primary stove in all househatdsmaseline

was a traditional woodtove, mostly three stae fires. Secondary stove use was reported in only
10% (n8) of homesand simultaneous usef the primary and secondary stovess not a

common practice.

At the follow-up, all participants reported their primary stove to be the TCQGstove. 17%
(n=13) reported using a secondary cooking device, mostly tbi@eefires, on average once per
week (vith amedian rangeof 1-7 times per week)to brew beer and heating bathingater.

G Xwhen it comes to bathing waterlike putting on
the threestone because th€Leeds a lot of
tending meaningd will be close to the stove instead
of doing other things so thaswhy | put the bathing
water on the three stonevhich does not need a lot
of tendingk ®Survey

GThe only task thatcannot complete on myLC
stove is brewing beer because it is donegis big
drum or pot which is usually heavy and can damag
my TLCand | brew beer twice a week arldhormally
use the threestone firgb Survey

All participants perceived that they spent either ale#s(67%n=50 or a lotless(33%n=25

time cooking since the installation of the FCQGstove.They also all perceived to spend either
a bit less (7%n=56) or a lotless(25%n=19 time cleaning the cooking utensils and kitchen
attributing this to a reduced amount of smoke and soot

In order to explore cooking time and multitasking habits, $heveyors asked theooks about

the amount of time spent lighting the stove, prepariiogpd, and cooking food for each meal
both before and after TLCQGstove installationSimilar questions were asked for preparing
snhacks, heating water for bathingnd brewing beer. The participants were then asked what
proportion of time they leave the stove unattended while cooking, when neither food nor fire
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needs attention, again on a per meal ba3iable 2 showthat participants reported the stove to
be aligh for just over an hour legser dayafter the installation of the TLLQGstove, and this
decreasdranslatedinto approximately an hour less per dagtively cooking nexb the stove.

Table 2: Time spent cooking and cleaning before and after installation of TLC-CQC stove.

Description Average daily amount (SD) P
value
Baseline FollowUp Difference | paired
t-test
Length of time participants report that food or| 3 hours 43 | 2 hours 37 1hour6 | <0.001
drink isbeing cooked or rdeated on a typical mins. mins. mins,
day.This alsdncludesthe time ta!<en to Ilght (SD 1 hour (SD 43 (SD 1 hour
the stoveand any food preparation that is not 11 mirs) mins) 12 mins)
conducted while the food is cookirznd the
time taken to heat water for bathing and
brewing beer, if the activity is carried out.
Length of time the cook spendstively cooking| 3 hours9 2 hours 8 1 hour 1 <0.001
next to the stoveffire activedy preparing and mins. mins. min.
tending thefood and/or stovef/fire. (SD 1 hour (SD 41 (SD 1 hour
6 mins) mins) 12 mins)
Average time spent washing pots acldaning 1 hour, 3 23 mins 40mins <0.001
the kitchen area mins (SD 15 (SD42
(SD 36 mins). mins).
mins).

The participantonsistentlyreported not being able to leave the TIOQGtoveunattendedas
much as theyvere able to withthe traditional stovedue to its requirement for more frequent
tending and a higher possibility of burnitige food, due to the faster cooking speed. However,
this experiencewas not reflected in the reportedookingtimes, which showed that at baseline
participants activelgooked for almost 85% of the timbe stove waslightbut only81% of the

time at followup.

A now leave my stove unattended a bit Igsscause th& L&ooks
very fastand| fear my food being burnsol have to be there and
observe the cookingso,if the TLds left unattended, it can go off
as the firewood gets finished in the combustion chambence |

have to slot in some firewood to keep the fire burrérigurvey

G4b2s Ay

¢[/ AdG Oy KILLSYy:

i K Scartnpt put apdtamd §o fétch dater, No!

when you go to fetch water you find the food is burnt and previously
were just tending to the fire and you go out to fetch water but with th
i KA & Fémale EGDS

b

b23SY LG Aa dzyt A1Ste
clarification added during translation
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Theparticipantsreportedthat their cookingtime wasreducedafter the installation of the TL-C
CQGtovedueto the technical features of tha LECQQ:ookstove which allowed for
simultaneous cooking of two dishasdfastercookirng with a higher heat flam@rotected from
the wind.

G ¢ KS a twp-Budherktave, ko | cook two meal
at a time making me spend less time cooking. Winc
does not blow the fire away because the TLC keep:
the fire inside ithence having enough heat for
0221 BuAdydé

aSFfta INBE O0221SR 6AGKA
SOldzaS y2¢ wX6 &2dz OFy
GSNEB2YS Aad GANBRI &2dz
G oAff 0SS 022 |FérRalelFEGD (K

o

> () O

Another pathwaythrough which the cooks reportegtducing the time they spertookingsince
the installation of the TLLQGtovewasby shifting of someof the cookingresponsibilitiedo
other family membersAt baselingjust under half of the participants (41% n=31) reported that
people helped them with some aspect of the cookifugpd preparation tending the fire and/or
cleanngup afterwards. The assistance most often came ftbmparticipantsdaughter (58%
n=18) or other female relatives (23%M=andthey were reported to haveelpedthree days or
less per week. On averagée helperscooked 3.3 hours (SD 1.9) per week alongside the main
cook and 2.3 hours (SD 2.7) per week alone.

Male involvement in the cookingrocesswas rare. Onlgixparticipants regularly got help from

the men in the household. 21% (n=16) reporthdt their husbands did cook but only when the

woman wassick or travekkd away from the village. Overall, there is a strong reoccurring belief

that men cannot cookas they are very bushut also that they should not cook due to deeply

ingrained locatustoms The participants describe how it is embarrassing or even disrespectful

for men to cook. Ultimatelyin a family settingcookingh & G KS A FTFSQa NRfSZ 2yS GKA
without question.
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All quotes below are from the baseline survey
Hea 24 KS R2SayQiS|KR&y
helped me beforgeven when | go out for a daye
gAtt gl AG F2NIYS G2 0S5
G¢KAA Aa o0SOFdaAaS KSnceits
the duty of the woman to cogland he married mecs
that | can cook for hireand when he doesn't help, | s
R2yut GF18 ty 2FFSyO8éd
a1 S R2SayQid 00SLI G2 K[ .
believes the man does not cqald it is
embarrassing for a man to cook in villagasA S ¢ ¢ |
Gaeé Kdzaol yR OF yafretiere @222 | |
wife to help him. According to traditional custom, a |

married man is not supposed to dodt is
RA&ANBALISOGTFdzAt F2NI b YEhy|

After the installation of the TLCQGstove,53% (n=4pof participantsreported that other

people within the home had become more involved in cooké@§6(n=24)of theseparticipants

reported that an adult male member of tHeouseholdhad increased their involvement in
cooking since receiving the FOQGstove. In the FGDthe men describedpending more time
cooking when women were away or otherwise engadéddny of the men who reported

cooking also reported thahe new enclosed kitchen encouraged them to overcome any stigma

This is discussed further in sectiér3.2

Gaé KdzaolyR y2¢ Aa Y2NB Ay
own meals when my daughter and | are not around. He is a
to cook nshima and relishnd this happened because he is
happy to be in an enclosed pawhile cooking. This is
because, in the past, he was scared of being laughed at the
g a R2Ay3 I Séndyl yQa 220 d¢
Gae ada2ya INB y2¢6 Y2NB Ayg2ip
eageri2 f AIKG GKI yWunieKS G KNBS
& b 2[my husbandhelps mewhenl am bathing my chilgand
AT L tSI@S a2YSGKAYy3 2Kemde !
FGD

Gt NB A 2 dzaxivete refugingderalise they were afraic
of being laughed at by the girland now they do like the TLC
stove and they are involved in cooking mdré-emale FGD

r
‘s’

In general, howevemwhen assistance was givéncontinued to come mainly &ém the
participantsdaughter 45%n=25) or other female relativeslé% n=9). TheFGDrevealedthat an
increasein perceived safetyas wellashe OK A £ RNByYy Q& Ay i S,mBeased A Y

OK A f mbhalvemeri in cookingTheseW K S f uslialN@ssistedhree days or less per week.

However, the average time they cookalbngside the main coatecreased to 1.9 hours (SD
FINAL VERSION 12



1.0) andthe time they spent cooking on their owncreased slightly to 2.8ours (SD 2) per
week

4.3 Time spent collecting fuel

Table3 below shows the changes in fuelwood collecting patterns after installatiohe TLE
CQGtove. There was a significasttift towardscollectingfuelwood with a diameter less than 5
cmfrom within the vilageboundaries compared to baseline when theajority of household
reported tocollectfuelwoodmeasuringoetween5-10cm in diametefrom outside the village
boundaries

Table 3: Fuelwood collection patterns before and after installation of the TLC-CQC stove.

Baseline (n=74) Followup (n=74)

% collecting all woodithin the village boundar 19% 88%
g g y

% collectingnly dead wood from the ground 78% 86%

% collecting woodhrger than 10cm diameter 11% 1%

% collecting woodvith a diameter between 5-10 730 1394
0 0

cm

% collecting woodvith a diameter less than 5 cm 15% 76%

% collectindeaves, twigs, maize cobs 1% 9%

No households purchasexthyfuel for use on their stovat baseline At followup, only two
homes purchased portionof their fuewood. As perselection criteriaall homes usedvood for
cooking, withoccasional supplementation with maize cobs at both baseline and follow up.

In 96% of thehomes(n=72)at baseline the female cook was the only person who regularly
collected the fielwood. Male contribution to the task of fuel collection occurred in antg
home.At follow-up, 40% (n=30pf participantsreported thatother household members had
become responsible for fiwood collection since thanstallation of the TLLQGtove In all
but one case both adult and younger children in the househbltl becomamore involved in
collecting fuel.
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4. SOFdzaS GKS &aAl s
and easy to carrymy son is able to =
collect them when he is coming from th

F A SSuiep ¢ i
o{My daughtet is now involved in
firewood collection because the firewoc
we are using now is very small in size, |
does not need her to use a lot of energ!

to carry and also do It of walking in
aSINOK 2F &usy 622F 1

The FGD revealed thdte husbandavere now more involved in fuedollection butwere never
reported to bethe main procurer for the household.

[t
~
(s}

Gag Kdz@olyR y26 Oy S@&shelis @ninghameSo tiatweaha 2y
dz8 8 Al Tremdle®@R | Ay 3¢

At baselingthe majority of women(96%, n=72valkedto the source of wood collectign
spending an @erageof 284 minuteqSD197) per weekon this task, including travel timavhich
accounted for just over 40%f the dedicatedcollectiontime (120 ming SD85 mins). 19% (n=10)
combine fuel collection withtrips for other tasks.

99% (n=74) of participaniserceivedthat they spent less time collecting wood afthie
installation of the TLLLQGtove (a lot less 62% n=45; a bit less 37% n=27). The reponed
spent collecting wooavas59 minutes (SD 61) per week (p=<0.001 pairtzbt) (see Figurd).
There was naignificant difference between the reported time spatlectingfuelwoodby
women who reported receiving help and those who collected alone.

600

500

8
=]

mins/per week
w
(=]
(=]

200

100
0

Baseline mFollow-up
Figure 4: Reported time spent collecting fuelwood before and after installation of theAQGstove.
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The proportion of tle collectiontime spent traveling to the source of thaelwoodalso reduced
to just under 30% (17 mins SD 8 mins). Facilitated by the ragairefor smaller sizéuel, just
under half (49% n=37) of all participants now combine thé&ctibn offuelwoodfuel with
carrying out other tasksuch as collecting water and working in the field.

oSince the wood is of small sitean carry some in my hands when
coming from collecting watet carry a bucket of water on my head
and sticks wood in my han®Survey

d now collect wood whehcome from the field because the firewoo
needed by th@Lds small and easy to caSuney

G2 KSy @2 dz WwakBouédn pidk gome sticks as if you are
just playing with them but instead you are going to cook at home
gAGK GKSY®eé altS CD5

Gb2g &2 dzouddled behird the house, you pick sticks and t
them for cooking and within a short time everything is readljke
0ST2NB ¢ CSYIFHES CD5

4.4 Time spent preparing fuelwood

Thepercentageof participantswho reported carryingput some level of fuel prepation after
bringing the wood back to their homgsuch ashopping or stackindncreased slightly from
87%(n=68)at baseline to 97% (n=73) after the installation of the-O@3tove.However the
overall average timspent preparing wooduel fell from55 minutes per week (SB3)to 40
minutes per week (SD 60)

At baseling it was reported thafuel preparatiorwasoverwhelmingly carried out by the women
alone After installation of the TLLQGtove, 40% (n=29) of households carrying out some
preparation of wood fuel reported it someone other than the participant had taken over the
chore One quarter ofthe new fuel preparers wermale householdnembers

. SOl dzaS GKS TFANS
this cook stovesivery easy to stack

even at the back of the TLC stove it ce
S aidl O0O1SR a2 (Kt
21 1SR 0&VaéRGD NJI A

Q¢ O

4.5 How saved time was used

At baselinethe participants were askedif you had more time availabl@éow would you spend
it¢ Khe most frequent response was sleeping/resting (#28s4), followed by going to the
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church/temple (n=20, 27%). Only 9% (n=7) expressed a desire to take up more income
generating activities if they had extra tim@nce saved timbecame a reality for the
participants, they were asked what they had done with the extra time available. In line with
their aspirations the most frequent use of the saved time was to rest and sléégending
social gathering wasthe next most common se of saved time (see figubsbelow).

Other 4%

Working in the field/garden 8%

Income generating activities 13%

Going to church /mosque/temple 13%
Visiting or caring for the sick/ elderly. 13%
Cleaning own house/domestic tasks 25%
Social gatherings with friends or family. 27%
Taking care of children 27%

Sleeping/ resting 55%

Figure 5: How participantgeported tosperd any time saved since installation of the TCQC stove

The use banyfree timemade availabldy the installation of the TI-=CQC stove watiscussed
in boththe male and female FGDThe men recognize that the stove allowed the women to
have morefree time and frequently usé to rest, whichmost of themperceivedto be a positive
developmentfor the household The vomen reported feeling restedndenjoying the time to
socialiseas well as expressirggtisfaction withhaving cleaner homes arktter fedchildren
They reported that hving more time to complete their daily tasteduced their stress

G¢KS OKFy3dS Aa GKSNBI LINBG
firewood but now we are using smaller onasd within a short
time, food is cooked YR y 24 (KS 42 MSRGD

Gb2¢ 2dz2NJ 62YSy | NB ¥ AlohdgeAwalR
long distances to the hills to go and fetch big, heavy logs of
FANBG22R wX8 y26 6A0K firéwkd (¢
can be carried even in our hands, | have seen women are
NB & ( A yMale F@Ds @ ¢

G¢KS GAYS g KAOKQ ¥ &le tEIGINRRIA It 2n¢
YSAIKO2NE FyR KIFI @S I+ OKFG |
Female FGD

FINAL VERSION 16



4.6 Perceptions of drudgery and time quality

Participants reported feeling laigh level of autonomy on hothey could spend their time at
0§KS OK2AO0S

baseline; 95%n=71)agreed or strongly agreed with the statemektL. K| @S

my time in any way | wisfilhissentimentwas unchanged at followp.

02

Toprovidea broad understanding of the perceived tirharden in their lives, the participants
were asked to give their perception of how busy they were on a scalebpbith at baseline
and then again at followap. The left end of the scalgresented the green smiling face with the

Yy dzYo SNJ amé

asd QY SEUGUNBYSte& odzae

Ined, Bverg relaxed Wvithhldintyk & free time, while 5 was described

I tyhe¥ MfeSedBtdshdwlthaioasslifie2 dz3 K T NB S

around half of the participant§50%n= 37) thought their lives were very or extremélysy, wih

only two peopleNB L2 NI Ay 3 G2

0SS WNEigurdhSTRereavasialkfiniive Sy & 2F G A

shift in the responses given during the follow up surweith only 15% (n=11) thinking their lives
were very busywith no one reporting that it was extremely busy.

48%
35%
29%
19%
3% 3%
2 3

1

27%
23%

15%

Figure 6: Participants responses to five options presented on a scale regarding how busy they felt their
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Agraphicdepicting tasks that require an increasing level of effort, from light effort to extreme

exertion (se Figure7),was @ SR (2 OKI NI OGSNART S (i tSambantefi A OA LI y i aQ
effort they direct towards certain task$hey were asked to point to the picture that most

closely represented the amount of effort spent on each of three tastsking, collecting

fuelwood, and processing collected wood into flreffore and after receiving the T Gstove.

The average (median) baseline level of perceived drudgery for cooking was 3 (tfa)yge 1

fuelwood collectionrwas4 (range 25), andfuel preparationwas alsat (rangel-5).

Figure 7: Visual aid shown to study participants when asked to report their level of perceived drudgery for
various tasks. The leftmost graphic, level 1, indicates the lowest perceived drudgery, up to the rightmost
graphic, level Sindicating the highest level of perceived drudgery associated with a given task.

A change of 2 or more in the perceived levelsffdrt was deemed to reflect a real change
between the baseline case and the pdistervention status. Based on this criterion
1 37% (n=28) experienced a decrease in the level of effort associated with cooking after
receiving the TLCQGstove
1 56% (n=42) experienced reduced effort associated figiwood collection
1 57% (n=43had a decrease in the level of eff@a$sociatedvith fuel preparation.

Toexplore forfurther changes irperceptions of drudgery and time quality related to their
household taskgparticipants were asked a series of questions about which tasks they enjoyed,
which took up most of their time, andhich they found to be the hardest work both before and
after receiving the TLCQGstove The top results at both baseline and folloyw are presented

in Figure8 below.
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77% Working
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Working
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58% fields fields
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Baseline Follow up Baseline Follow up

What activity is the
hardest work?

What activity take up
most time?
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@© o
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2 8\ Working in 2 5\ Cooking

o = the fields = 33%

S &} fE o Cooking

@© @©

§ \¢ § &
Baseline Follow up Baseline Follow up

Note: Where more than one answer wadlowed,the participants were asked torder the responses iimportance
to them. In these cases, the first response was taken.

Figure 8: Participant€Yesponses when asked which tasks take up most of their time, which tasks they find
the hardest work, which tasks they enjoy the leastdwhichthey enjoy the mos

22Nl AYy3 Ay (GKS FTAStRa st a GKS IOGAGAGe GKIFG (221
hardest work at both baseline and folleup. By the followup survey, fuelwood collecting was
y2 f2y3ISNI GKS (2L OK2A0S feRNeptadeSthisicategbry 2281 6f SQT 4

Quotes below are from thaurvey:.
A R2y Qi Syea22eé g2NJAy3I Ay (GKS FAStRa 0SSOI dza !
evely day to do farming is notenjoyable R2y QG Sy22e@é g2NJAy3a Ay 0
everyday and where we get water from is fand it makes me too tired whéeinish wateringb ¢

d find working in the field the hardest because of the distance between the sourcenaitdreand
where the garden i€One uses a lot of energy to carry the water cabse also spends a lot of time
weeding and diggingsincelR2 y QG dzaS +FyAWwWEf a (2 R2 GKAa GF

Cooking was reported to be the most enjoyed activity at both data collecoantg but by a
significantly higher proportion at followip. The women who reported to enjoy cooking the
most seemed to derive this enjoyment from knowing that they were providing nourishment to
themselves and their familiegjving then the energyrequiredto complete their daily tasks.
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aL Sye22eée 0221Ay3 oS«
eat a fully cooked meal and now, | do spenc
f20 f SBulveyliAYSdé

G2 A0K GKS O2 Nehjoy dookng
because | am now able to cook two meals a
the same time because the TLC is two burn
stove so even if am very hungriyam able to
cook very fasteat, and have the energy to dc
20KSNJ GFala asimOdy | &

Toexplorewhich taskshe womenmight consider to be drudgerouthe participants were
askedA T G KS@& KI R al yaatetN&iWites thalarekvergrarg waki eRher
physically or mentally, time consuming, repetitive, ANy | @2 A Rl 6 f S,R1® (1=68) 6 a St Ay S
reported they hadactivities with these characteristicssing slightly to 99% (n=74) fallow-up.
Figure9 shows which tasks these were at both time points. It can be seen that at baseline
nearly 40% of participastviewed fuel collection to be one of these drugerous activibespy
follow-up, the percentage of participanteho viewed fuel procurement as a drudgerous task
had fallen considerably to 3% (n=2). Cooking was no longer seen as a dusigekby anyof
the womenatfter the installation of the TL.CQGstove. The total reported amount of time spent
engaged irdrugeroustasks increased from 17 (SD 9.4) at baseline to 31 (SD 12.7) hours
(p=<0.001}, possiblydue tothe timing of the followup surveyduring theplantingseason

70%

60%

50%
40%
30%
20%
10%
0% - _— . . .

Workingin  Collecting  Working in Cooking Washing Collecting House Other
the fields fuel my garden clothes water construction

baseline (n=68) mfollow-up (n=74)

Figure 9: Participant§€Yesponses when asked whiolfitheir tasks could be describedvery hard work,
either physically or mentally, time consuming, repetitive, AND unavoiddbdee than one response
allowed.
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4.3.2 Changes in perceived quality of the time spent cooking

At baselinethe participants most frequently reported to cook either in a building separate from
the main house (45%, n=34) or in an uncovesattloor area such as aourtyard (23%, n=17).
Nearly hdf of the participantsusually cooked alone (45%, n=3d0d 60% (n=45) described their
cookingareaasunpleasant. Percepti®of cooking spacatmospherewere very much related

to location, with thosewvho cooked in the courtyard area unanimously deseripihe spaceas
unpleasant.

GLGYE dzy L)X SIalkyd oSOF dz3 g
windy, dustyand goats are everywhere. These
usually tamper with the food. The sun also burns
asll Y O2 2Suvey ghdidipant with a ourtyard
cooking area.

LG Aa LX Sralkyd oSOl dza ¢
@Sy 0 A Burvaypatidigant with anmdoor

kitchen

After installationof the stove and construction of the new kitchen arttge proportion of
participants who reportedookingalone had dropped to 35% (n= 26hd 99% (n=74described
their kitchen as a pleasant place to be when cooking. The women describedthemadults
now choose to join thenn their cooking spacbecausehey experience less smokethe
kitchen area. They alstescribedhow the reduced smoke makes timdeel more comfortable
bringing their children into the kitchen.

oMy husband now sits in the kitchen especially in the evenihgras
cooking, we chat as welind this was not happening befofdow, it
is happening because there is less smoltkdrkitchen and it is well
ventilated€ Survey

oBefore the installation of th&€LCI was unable to bring my baby
near the three stone because there was a lot of si{oKedw | can
do the cooking while carrying my baby at the back because in the
newly built kitchen there is good ventilation and fhieQoroduces
less amount of smok&Survey

Discussions during the FGD revealedtttine construction of the kitchen aregelded several
positive impacts including
1 Increased ventilation and airfloim the cooking arezcreating a less smoky
environment;
91 Shelter from the weather (sun, windndrain) allowing for cooking in abnditions;

1 A cleaneymore comfortabledesignatedcooking spac&here the participanther
family, and friends were happier to spend their timand
1 Anenclosedprivate areaallowing men to cook without being seen.
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Gw! TGSNI 0dzi f RIAgHGE; ndwKkiiere is & Grédk Sy 6
difference, because when we were cooking from outsidst was
getting into the food being prepared Male FGD

GO FTASNI 0dAt RAYI GKS {AGOKSYS
gl a (322‘17\)/3 2 ddalarFGR S AY iKS a dz

G{ AyO0S (GKS O2Y JeyedAmeas amighican obdk / ¢
because cooking now is done in a closed piddale FGD

GThe change is good because now there is fresfvhich comes in
through the spaces between the roof and the walls of the kitche
Thereisalsonosmoke Y R Yy 24 L ®ReEndl@EGDO 2 dz3
G¢CKSNBE Aa I INBIFG OKI y 3 Shedidhshyl ¢
he was not able because he was afraid of being laughed at by pea

in the community while cooking in the open plamat now he cooks
whenll Y y 204 I NP dzy RFehafe FBIKS { A (i OK ¢

4.3.2 Changes in perceived quality of the time spent collecting and preparing wood fuel

At baselinethe participants were asked if they liked anything about collectirggifood and

were requested to explain further whiey did or did not like itThe majority, 87% (n=65),

stated that they did not like anything about collectingekvood. There was an overwhelming
feeling that the task is very tiresome and time consuming, as well as being detrimental to health
and exposing them twarious safety hazards

L R2yQl Syzze
because of the distance between
going tothe hills and back home
Qa taz2 RAFTFAO]|
wood fuel on my headvhich
YI18a YS G2 KI@
Survey

GLG Aa (22 Ay@?2
takes much of my timend it is
tiresome, so | do not like anything
I 6 2 dz&Surveyi ® ¢

The minoritywho did report to like some aspects of fuelwood collectinted to thewild fruit
they could pick while completing the tasds well as the sense of satisfaction associated with
acquiring ehousehold necessity

aL f 2 @S[fublobd SOAiIAaEAS A G Qa Y& YIAyYy Buyf | yR K
aX Fd GKAa ,0KSNB2XaGKB®Fa68FBRAtAGE 2F & A (SRvefF N
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Nearly all participants (91% n=6&ported theyperceived risks and dangers associated with
collectingfuelwood The most frequently descridgisks were snakes, beeand wild dogs. A
few women describethe risk of slipping and falling, particularly in the wet seageimysical
attack seemed to be a ra occurrenceThe women use several mechanisms to avoid these
actual and perceived risks, including collecting fuel in groups, chatigingcation of their
procurement and walking more slowly.

G{ylri1Sa FYR gAftR I yAYIl fa wiefiteBood cklBction.ZriisigetRiorse
the rainy season when the vegetation thrive® avoid this by collecting firewood in areas that do nc
KFE@3S GKAOISuey ISl GA2Yy PE

ORisks are therdalling when climbing the hjltluring the rainy season snakes also hide in thick bust
YIE1{Ay3a AlG RFY3ISNRdza G2 3I2SulvdyNR dzaK o0dzaKSa Rd

There was a similarjyrevalentperception of longterm health impacts ssociated with fuel
collection (91% n=68)heword cloud inFigure 1&hows theresponses given wheaparticipants
were asked aboutongterm health risks associated with fuelwood collectiéfi words in the
open response are included anlet size of eaclvord indicates itselative frequency.

2

leroblems
éé\ eckV

@ dlstance
long

hills

cxe m]urtes
rrycoIIectsup- body fuel

Y'ng

climbi n Jl%avdvéglcl:ing

Figure 10: Long term healthrisks associated with fuel wood collection.

The reduction of risk and adverse health impacts derived from travedhnger distances,
carrying smalleloads and choppindesswood fuelwasareoccurring heme raised during the
FGD

G¢KS OKIFIy3aS Aa GKSNB 0SOl dehdve byoReg mpzletyNd have has iyfys
when collecting fuél diewod is just within the village boundaries and anything which they can p
in the \llage is able to cook meal8ut previously when they go to the hjlisnot careful they were
hurting themselves YR A G gl & GF{1{Ay3a t2y3 F2N) GKSY G2
ab2g GKS FANBG22R Ad LINRBf2YERRL I KRy Gprejde Be 14
firewood Labor has lessenel Y R L R2y Qi KIFI @S o02Reé LI Aya Olc
FGD
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In order to explore the possibility that firewood collection, though arduous, alss an
important socializing and networking opportunity, the participants was&edif there were any
negativeaspectgelatedto spending less timeollecting fuédwood; 96% (n=72)eported that
there were no negative aspects associated with spending less time collecting wood fuel.

5 Discussion

The aim of this study was to measure and understand any changes in tinpattisersand
perceived levels of drudgery after the fallation of a TL&CQGstove in rural ZambidVhile the
focus wanthe main cookthe study design also allowed usdgplore effects and changes in
all household members.

Time Use Patterns

The data showed evidence of a significant reduction instiléreported time spent cookingnd
cleaning the kitchen areas well asollecting andpreparing fuelwood.Cookseported
spending an average of an hour less per detyvelycooking since the installation of the FLC
CQGtove. The participantdescribed multiple pathways through which the TCQGaved
varying amounts of timgncluding the ability to simultaneously cook twishes, faster cooking
of food, and a shift of cooking responsibilitiesatiner household membersThis shift was
catalysed by th@erceivedenhanced ease of use and sif®f theTLGstove The kitchen that
was built alongside the THOQGstove installéion in all homes also providgativacythat
allowed men to take up more cooking responsibilities without feasastitinyfrom neighbours
who might perceive cooking to bdemeaning for men.

Post intervention, the quantitative data shed a significant reduction in the time spent
collecting fuel4 hours less per weg¢kThe main cook was the person who was maostly
responsible for the collection of fuel wood in all households, meaning she experiencedimost
the time burden fronthese activiies, andalsoconsequentlythe time savings fronthe new
technology.Further exploration revealed that this reduction wéi$ven by the fact that the TLC
CQGtoveis able to produce the necessary cooking energy fsomaller size fuglood, which

can be found more locally, removing the need to walk long distarideslighterfuel loads and
ability to collectfuel nearer to home meant that fuedollection wasiow able to becarried out
during other activitiessuch as collecting water or walling back fronworking inthe fields.

Also, these tasks were now able to be performedibgupervised younger household members.
There is evidence that fuelwood collection can be a source of group solidarity and friefatship
women, who mayenefit from having the time with other women and away from the
restrictions of home (Khandelwal et al., 202 However, very few women in this study group
perceived any aspects of fuelwood collection positively, and tiv® no evidence to suggest

2Khandelwal, Meena, et al. 2017. "Why have ioyed cookstove initiatives in India failed?" World Development 92:
13-27. https://lwww.sciencedirect.com/science/article/abs/pii/S0305750X 15309566
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that the signifcantreduction in time spent collecting fuel had anggativeeffects on the
women.

When taking ito account the seffeported reductions in time spent cooking and cleaning the
kitchen areaas well as collecting and preparing fuelwood, the primary cook in the household
saved on average 2 houasdfifteen minutes per day. Most women reportependingthis time
resting and sleepinglhere are some income generating activities available to the women in
these communities, mostly associated with growing and selling produce, howerefew
womenreported usingthe extra timeto engagen extra income genetang activities.

Thesereductions in selfeported time spent cooking and collection fuelwoank consistent
with other similar sudies carried out irsub-Saharamfrica. Jago€2020¥ found an average
reductionin selfreported time spent cooking @fn hour less per day and just over 4 hours
reduction in time spent collecting fuelwoopd weeks aftestudy participants received one or
two wood-burning rocket stoves in rural Keny@imilar seffeported findings were also shown
by Cundal€2017} in Maawi.

Drudgery
The study also aimed to explore the concept of druddgemphe studycommunities tobetter

understandif the women perceived any of tivedaily tasks to be drudgerous and if, schat
impacts the TLLCQGtove had orthese.

It is well recognised that theerceptionof 'drudgery' is context specific and candsaremely

challenging to define and measuigxtrinsic framing of the conceptith pre-conceived ideas

can lead to unrepresentative, misleading ddtaorder to undersand if the study participants

perceived any of theiactivitiesli 2 0 63 SINEZNdsefolt todeplore and measure

Wrudgentsingintrinsic and qualitatie approachesData fromFGD showed théhe local

language did not havene regularly use#vord orphrase that couldully capture the concept

The explorationand measureof drudgery in this studytherefore,wasachievedby applying

multiple questionghat probedabout perceivedhard work,levels of effort andenjoyment

together withan all-encompassingjuestion that asked aboutisks that wereé¥ery hard work,

either physically or mentallyyastime consuming, repetitive, AND unavoida@le® ¢ KA & G SOKY A |j dzS
aimed to identify crossutting recuring themes that would illustrate tht# RNHzRISNR dza Q G a1l a o

3Jagoe K., Rossanese M., Charron D., Rouse J., Waweru F., Waruguru M., Delapena S., PiedrahitarRK.|Ip@gs
J. Sharing the burden: Shifts in family time use, agencyander dynamics after introduction of new cookstoves in
rural Kenya. Energy Research & Social Science 64 (2020) 101413

4K. Cundale, R. Thomas, J.K. Malévadavens, K. Mortimer, L. Conteh, A health intervention or a kitchen appliance?
Household costs and benefits of a cleaner burning biorizslfed cookstove in Malawi, Soc. Sci. Med. 183 (2047) 1
10 https://doi.org/10.1016/j.socscimed.2017.04.017.

FINAL VERSION 25



Using this approach, it emerged thizie majority of women believed they had activities in their
everyday lifehat they would describe as unenjoyable, very hard work (either physically or
mentally), time consuming, repetitive, AND unavoidable. iégativdy perceivedactivitiesthat
were repeatedly reported at baseline were working on the land fuelwood collection.
Fuelwoodcollection was seen atrudgerousby nearly 40% of thparticipantsbefore the
introduction of the TLE&CQGstove, falling to less than 5% afterwards. Althoungt frequently
cited asadrudgeous task dbaseline, cooking was netewedas drudgeous by any participants
after installation of the stoveand wasin fact, the activity people reported to enjoynostat

both baseline and follovup, citing a satisfaction gained from knowing their families were
nourished and healthy.

Even withthe significantreduction in timespent collecting fuetood, howeverthe women still
spent aconsiderableamount of time engaged itasks perceived as drudgerougnmany cases
the reportedtime spent engaged in theggpes oftaskshadincreasedduringthe follow-up
surveyperiod. Threse drudgerous houmsere mostly spent tending the field/gardenghich
could possibly have been an effentacerbated by the plantingeasorcoinciding with the
follow-up study.The postintervention FGD suggested that thesnount of time spent engaged
on the land was normal for gtime of year and prior to the installation of the TI-CQCthe
women would have had to complete the necessary farming tasks as well as the fuelwood
collection compounding the drudgerWithout acontrol group itis difficult to measure and
understand tle nature of thichange with a high level of confidendéowever, hese findings
suggest that to make a significantpact ong 2 Y S gr@gery all significant sourcesf
drudgeryin the participant€daily life need to beidentified, measured andf possible
addressed.

Gender roles

Although the data suggests that men became more involved in cooking and fuelwood collection

after the installation of the TL.CQC stovegverallthe gender roles changed very little, which is

not unexpectedyiven thatentrenched customs and beliedse unlikely to shift significantly

within a short time frame. It appears from this data that men will engage more in fuelwood
collectionwhen it becomsan easier taskhat can be combined with other worland/or they

will carry out some cookings long as they cannot be seen. Thiding suggests that if the task

is easy and convenient, they will @@n anad hocbasis, withoupermanentlytaking on the full
responsibility and/or burden for its completio@ther studies havalsoa K2 gy (0 KIF G YSy Qa
Ay @2t dSYSy i Ay NBftS& GNIXYRAGAZ2YlIfte aSSy a WwWg2YSy.
physically tiringhroughtransportation or other technical intervgions.®

Study Strengths, Limitations and Recommendations for Future Research

A strength of this study was the mixed methods approach, which allowethtbenation from
the quantitative survey datto be corroboratedand augmented by thqualitative data Further
it is a strength that this research, commissioned by a private development company, was

5 UNEP 2016. Global Gender and Environment Outlook. UN Environment, Nairobi, Kenya.
FINAL VERSION 26



conducted at all, showcasing the importance of understanding the intended and unintended
effectsandimpactsof energy interventions on theaily lives of recipient households.

One limitationof this study is the lack of a control groughebefore-after design did provide a
robust basis for attributing changes in time use and quality to the interventiowever a

control group would have allowefr the controland understanding of the influences of
confounding factorssuch as seasonal chges. A further design limitation was the short study
timeline, which did not allow for the measurement of the effects of the-TCistove over the
course of all seasons, or as the technology and kitchen configuration changes aged. Aifollow
assessmenat 12 or 24 months would provide valuable evidence of the staying powgerader
co-benefits of efficient cookstove installations.

Another limitation of this study is the likely influence of social desirability bias on these results.
Although it is imposible to know of theexactnature and extent of its effectshe likelihood of
social desirability is highém a setting where a stove (or any intervention) is given freely with

the possibility of mordenefitsto come. In this case, the stove installengre well known to

the participants and regularly present in the community.

Sensotbased usage measuremerdee the goldstandard approach for ground truthing self
reported impacts of more efficient cookstovand arestronglyrecommended for tistype of

study. Prior studies have found that the use of hew cooking technologies is often overreported
by the recipients relative to the objective sensor dathusage is overreportedhen it is likely

that participants may also be overstating positimgacts of theintervention, andhaving
sensorbased data can allow researchers to probe more deeply into these inconsistencies.
Sensotbased usage data does have limitations, of course, as it cannot confirradtrag

cooking is happening while the swislit, identifywho isdoing thecooking or inform on what

the type of cookings being conductedwater boiling reheating food or making full mealgtc.).

Collecting reliabl@ndrepresentative time use data in communities that use the sun tditel
andmay conceptualize time differently to monedustrializedculturespresentsseveral
challenges Accurate recall and expression of tasks in terms of minutes and hours is swseti
not possible. We recognisexhd considered teseissues whendesigningdata collection tools
that explored participant§erceptionsas well agjuantification oftime. In a study such as this
it is therefore important to considemot justthe numericaresults but alsoto give equal weight

6 Thomas, E. A., Barstow, C. K., Abadie Rosa, G., Majorin, F., & Clasen, T. F. (2013). Use of remotely
reporting electronic sensors for assessing use of water filters and tmwalssin RwandeEnvironmental
Science & Technologyttps://doi.org/10.1021/es403412x

7 Seymour G, Malapit HJ, Quisumbing AR. 2017. Measuring time use in development settings. Policy
Research Working PapBlo. 8147. Washington, DC: World Bank

Group. http://documents.worldbank.org/curated/en/443201500384614625/Measuriiige-use-in-
developmentsettings
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the more qualitative findinggfurther work isstill neededto find more accurate, cost effective
andreproducible methods t@ccurately measure complex time use patterns in communiifies
these
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