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1. Executive Summary 

In rural Cambodia, 79%1 of households still use solid fuels for cooking. This stands in marked 
contrast to Cambodiaôs impressive extension of the electric grid, which now reaches most 
villages. 
 
Cambodia also has ample availability of LPG and propane as alternative fuels to biomass. 
Using solid fuels to cook, like wood in traditional stoves, has a negative impact on health; each 
year, close to 4 million people die prematurely from illness attributable to household air 
pollution2. It also burdens women and childrenôs livelihoods and impacts the environment. 
 
Under the energy-access programme Energising Development (EnDev), SNV in Cambodia 
introduced the Smoke Free Village (SFV) initiative under the project óClean and Improved 
Cooking in the Mekong Regionô. The SFV initiative aims to collectively change cooking 
behaviours with the purpose of replacing solid fuels (such as wood) with smoke free 
alternatives (like electricity, biogas, gasifiers, and others). At the time of reporting, the 
disseminated messages in the campaign encompass four key clean cooking behaviours:  
 

¶ Behaviour 1 - keeping children away from smoke while cooking;  

¶ Behaviour 2 - cooking in a well-ventilated space;  

¶ Behaviour 3 - drying firewood before cooking; and  

¶ Behaviour 4 - investing in clean cookstoves and fuels. 

To independently assess the results after nine months of implementation, Real-Time 
Evaluation (RTE), a social research company, collected qualitative and quantitative field data. 
This data was analyzed by SNV for this report. 
 
At the time of the survey, June-September 2021, the SFV campaign involved 178 villages 
across four provinces in Cambodia, covering 36,000 households with an estimated population 
of 150,000 inhabitants. The first villages joined the campaign in August 2020, and the latest 
joined in April 2021. The campaign specifically involved women-led households, poor 
households, and people living with disabilities (together categorised as Gender and Social 
Inclusion [GESI] groups). 
 
In total 410 households were surveyed. The survey targeted the main cook of each household. 
Of those, 309 had participated in at least one of the SFV activities (treatment group) while 101 
households were part of a control group, unexposed to SFV. In addition, 54 interviews were 
held with key informants, including local authorities, school directors, health centers, and shop 
owners selling clean stoves and fuels.  
 
The main findings of this report are the following:  
 
1 28% of SFV recipients (84 respondents) purchased a combined total of 121 clean 

cookstoves (electric, gas, ABCs) after participating in SFV activities, with an average of 
1.4 clean cookstoves per respondent.  
 

  
1 General Population Census by the Kingdom of Cambodia, Ministry of Planning, 2019 
https://www.nis.gov.kh/nis/Census2019/Final%20General%20Population%20Census%202019-Khmer.pdf  
2 World Health Organisation: Household air pollution and health https://www.who.int/news-room/fact-sheets/detail/household-
air-pollution-and-health  

https://www.nis.gov.kh/nis/Census2019/Final%20General%20Population%20Census%202019-Khmer.pdf
https://www.who.int/news-room/fact-sheets/detail/household-air-pollution-and-health
https://www.who.int/news-room/fact-sheets/detail/household-air-pollution-and-health
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2 The share of electric cookers as the primary stove in the kitchen increased fastest, from 
2% to 17% after the SFV initiative. Traditional stoves (those producing smoke) dropped in 
prevalence from 62% to 39%. 

 
3 Although there are four different SFV activities, on average respondents were exposed to 

just one or two activities (1.8 on average). 
 
4 GESI groups (poor, people living with disabilities, and women-led households), adopted 

the behaviors in similar rate as the total treatment group. Poor households saw clean 
cookstove ownership rising with 19% despite price barriers. 

 
5 Members of the Commune Council for Women and Children (CCWC) and village 

authorities, responsible for carrying out SFV activities, were satisfied with the quality of 
support given by SNV. In addition, training materials were found to be adequate and 
suitable, even if there is room for improvements.   

 
In conclusion, the SFV initiative has been effectively implemented to date. Even when 
respondents were not yet exposed to the full range of SFV behavioural change activities, it 
has already resulted in a significant uptake of clean cooking behaviours and reduction of the 
traditional stoves. This supports the theory that behavioural change communication activities, 
as practised under the SFV campaign, alleviate an important bottleneck in achieving the goal 
of ensuring access to affordable, reliable, sustainable and modern energy for all (Sustainable 
Development Goal 7).  
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2. Introduction 

Project Background 

SNV is implementing partner of the energy access platform Energising Development (EnDev) 

3, administered by GIZ and RVO. Since 2015, EnDev carries out programmes in Cambodia 
around cooking solutions and biodigesters, that increase access to modern energy, for social 
and economic development, as well as for environmental protection. In August 2020, it 
focussed increasingly on generating demand for clean cooking, by taking inspiration from the 
WASH approach of Community-led Total Sanitation. Based on this approach, it developed the 
Smoke Free Village (SFV) tools and methods to change cooking behaviours., SNV focussed 
increasingly on generating demand for clean cooking. By taking inspiration from the WASH 
approach of Community-led Total Sanitation, it developed the Smoke Free Village (SFV) tools 
and methods to change behaviours. 
 
At the core of this approach are village-based Behaviour Change Communications (BCC) 
activities aiming to overcome barriers towards clean cooking and to make a lasting change in 
collective local cooking norms. There are no financial incentives provided to end users or to 
suppliers by the project, however local authorities receive a compensation for their services 
according to governmental standards. These activities involve suppliers who benefit from the 
demand created by SFV, leading to sales. The SFV BCC activities are organised by local 
authorities, specifically village chiefs (VCs) and members of the Commune Council for Women 
and Children (CCWC). CCWCs are subnational governmental bodies that represent commune 
citizens and focus on the welfare of women and children with networks reaching communities 
in the entire country. 
 

The SFV approach was at the time of the survey implemented in four target provinces: 
Kampong Speu, Kampot, Siem Reap, and Battambang. Within those four provinces, it covered 
22 communes and 178 villages - 36,000 households with about 150,000 people. These 
communes were selected based on previous ï and positive ï experience with SNV in WASH 
programmes where a Community-Led Total Sanitation approach was carried out, with a goal 
of becoming Open Defecation Free (ODF) at village level (then commune level, then district 
level, etc). 
 
The SFV approach was first tested near the capital, Phnom Penh, and then initiated in Siem 
Reap (August 2020), Battambang (October 2020), Kampong Speu (December 2020) and 
finally Kampot (December 2020 and April 2021). Because of the different starting times in 
different provinces, households have been exposed to activities for different lengths of time.  
The theory of change is that after villagers have participated in SFV activities, this information 
will change their perception on clean cooking options. This, in turn, will encourage them to 
improve the kitchen environment and purchase a clean cookstove. Once they have these in 
hand, the project measures whether they transition to using those regularly, ideally ultimately 
dismissing their traditional wood cookstove. 
 
Traditional stoves are commonly ceramic stoves that are made by artisans and available on 
the local market, designed for charcoal and woodfuel. Sometimes open fires are used for 
cooking, but this is less frequently observed. Cleaner options for solid fuel are Advanced 
Biomass Cookstoves (ABCs)/wood gasifiers, whereas clean stoves are any type of stove 
running on electricity or gas. With the rapid onset of rural electrification in Cambodia, and with 
already half of the power generated by renewables, electric cooking is actively promoted under 

  
3 See more on www.endev.info   

http://www.endev.info/
http://www.endev.info/
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SFV. In the Annex a list is presented of the most common stove types, available on the 
Cambodian market. To trigger a clean cooking transition, four clean cooking behaviours (B1-
B4) are highlighted during the SFV activities: 

B1: Keep children away from smoke while cooking. 

Avoid childrenôs exposure to harmful emissions when 
cooking takes place.  Children are often tasked with 

taking care of the fire, which is ignited with plastic or 
rubber, adding to the toxicity of the smoke.  

 

 
B2: Cook in a well-ventilated location. 

Reducing the impact of high -emission levels by diluting 

the air flow in the k itchen  is important, even when 
cooking on clean stoves. In many cases, cooking 
happens outside in well ventilated areas, but not 
always . 

 

 

B3: Dry wood before cooking. 

Improve the efficiency of fuelwood by reducing 

moisture  content  by proper  drying of the wood. 
Especially in the rainy season , measures need to be 

taken to protect wood against inclement weather . 

 

 

B4: Invest in clean cookstoves. 

Drive interest in purchas ing clean  cookstoves and fuels 
such as electric stoves/cookers, LPG stoves, and 
Advanced Biomass Cookstoves. After purchase, the 
optimal usage still should be promoted, coupled with 
recommendations about the dis -adoption of traditional 

stoves.  
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3. Assessment Methodology 

The social research company Real-Time Evaluation (RTE) used a research framework that 
included both treatment and control groups across the four target provinces. Subsequently, 
RTE delivered data to compare and measure changes in behaviour over the project period, 
as well as provide data for a trend analysis in comparison to the monitoring data of the 
programme. A mixed-method approach of interviews and group discussions was used, 
including household surveys and computer-assisted personal interviewing tools (CAPI). 
 
Desk Review 

RTE began the assessment with a desk review of key documents shared by SNV. Materials 
shared by SNV detailed the SFV approach description, including background documents of 
formative research; progress activity reports; BCC materials and facilitation guides; SFV 
participant lists; and the internal database on the adoption of the four SFV behaviours in the 
target provinces. The desk review made RTE familiar with the  concepts and overall approach, 
and to shape the design of the assessmentôs sampling and research methodology.  
 
Assessment Design: Sample Size for Household Survey 

The assessment employed a household survey (with treatment and control groups) and Key 
Informant Interviews (KIIs) of relevant SFV stakeholders (see Table 3.1). RTE calculated the 
sample size of 309 households (at a 95% confidence level and with a 5.52% margin of error). 
 
In total, 410 households were interviewed by RTE, of which 309 households had been 
exposed to the Smoke Free Village activities and 101 households served as a control group. 
In each household, only one person (the primary cook) was interviewed. Nearly all 
respondents were female (95% treatment, 100% control group), with a mean age of 48.2 years 
among treatment households and 44.7 in the control group. Most of those interviewed had an 
education level below primary school. Households had on average 5 inhabitants, with 80% of 
surveyed households having children under 15 years of age at home and 50% having pre-
schoolers (under 5). 
 

Table 3-1 Summary of data collection sample sizes 

 
Households in the treatment group were randomly selected from the SFV participant lists. 
Control group households were selected from districts neighbouring the target districts, where 
no SFV activities took place. To ensure comparable data between the treatment and control 
groups, the control group had similar geographical and demographic characteristics to the 
target districts yet, most importantly, they had no previous exposure to SFV. 

Type of Interviewees  Survey  KII  

Households in treatment group  309   

Households in control group  101   

Local authorities   31  

Suppliers of clean cookstoves and fuels   7 

School directors   12  

Health centre staff   4 

Total  410  54  
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Lastly, the KIIs were conducted among selected local authorities, suppliers of clean 
cookstoves and fuels, school directors, and health centre staff. 
 

Table 3-2 Household survey - Sample sizes for treatment and control groups 

 
Gender and Social Inclusion groups 

The household survey also targeted households identified as ID Poor (Level 1 or 2)4, 
households with at least one person living with a disability (PLWD, based on abridged 
Washington Group Questions) 5, and households led by women. Sample sizes for these 
vulnerable groups had a similar share of households as Cambodia Population Census data 
(2019).  
 

Location 

The map below shows the location of households approached in the survey, in the four 
provinces where Smoke Fee Village are active: Kampot, Kampong Speu, Battambang, and 
Siem Riep.  
 
 
  

  
4 Households deemed by the government to be extremely poor (Level 1) or moderately poor (Level 2). For 
more: https://www.idpoor.gov.kh/about/process    
5 For more information: https://www.washingtongroup -disability.com/    

Provinces / District  

Total HHs in 

selected 

areas  

HHs 

surveyed in 

District  

Of which in 

Treatment  

Of which in 

Control  

Siem Reap / Puok District  3288  156  156  01 

Battambang / Bavel District  4468  152  77  75  

Kampong Speu / Basedth District  1564  51  38  13  

Kampot / Banteay Meas District  4238  51  38  13  

Total HHs  
 410  309  101  

Note:  1 Due to COVID -19 restrictions in Siem  Reap at the time of the field research, RTE was unable to collect 
control data. A decision was made to include additional control group households in Battambang Province.   

Figure 1 Location of the survey 

https://www.idpoor.gov.kh/about/process
https://www.washingtongroup-disability.com/
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Smoke Free Village Activities  

The Smoke Free Village activities include the training of the local authorities to become able 
to execute the four behavioural change communication-activities: Village Meetings, Smoke 
Free Village Days, Cooking Fairs and Door-to-Door visits. Based on the survey and key 
informant interviews the following findings can be shared.  
 
The project begins by training local authorities based on a singed formal working agreement 
between SNV and the Commune Council for Women and Children. Over half a day, local 
authorities are introduced to SNV and its projects, as well as to the rationale of the SFV 
approach and its objectives. In a subsequent full-day training session they are introduced to 
the different BCC materials that they can use to deliver the SFV approach, as well as the 
sequence of activities associated with each material. 
 

 

Figure 2 Community dialogue triggered by puzzle games 

An important part of the training is the monitoring and the updates of logbooks, used to track 
various relevant parameters (such as behaviours followed and stove and fuel types at 
households, among others). This is done on a monthly basis, based on which SNV can 
generate reports that are shared with the village chiefs.  
 
Interviews by RTE with the local authorities revealed that the training they received by SNV 
was clear and easy to follow from the start, and training materials appropriately designed. 
 
Village meetings form the cornerstone of the SFV approach. In village meetings, a 
participatory approach is followed: Participants are introduced to a puzzle game in which they 
match incomplete photographs together that depict different cooking environments (smoke 
from cooking, clean cookstoves, protecting fuelwood) in the kitchen. Villagers identify their 
households on a map that is created by their group and, using a colour code, indicate the type 
of cookstove they commonly use. An average of six village meetings occurred over a lapse of 
one year per village. 
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The SFV Day activity is an annual time event in each commune that takes place at the local 
school and typically involves 70ï100 students. Throughout the day, students and parents from 
the school, as well as from neighbouring villages, compete by painting murals reflecting on 
clean cooking practices to increase awareness of clean cooking behaviours among children. 
 
The SFV Cooking Fair is a separate activity that happens during the same week as the SFV 
Day. The purpose of this activity is to provide a clean cooking experience for 50 ï 100 
households participating in the event. 
 
Finally, monthly Door-to-Door Visits round out the activities of the SFV approach. Each round 
of visits reaches between 15 and 20 different households in each village. Local authorities visit 
the households in person and present materials to describe and explain the four clean cooking 
behaviours. 
 
Door-to-Door Visits and Village Meetings allow authorities to engage directly and individually 
with households to demonstrate how clean cooking behaviours can be achieved at home and 
enabled them to share experiences of clean cooking. 
 
Local authorities reported some challenges when conducting the different activities. In 
particular: due to COVID-19 restrictions travel and gatherings were sometimes impossible to 
execute according to plan and needed to be postponed. 
 

 

Figure 3 Education about Clean Cooking at schools 

Another difficulty expressed by local authorities was that some participants in the SFV 
activities, mainly older ones, proved reluctant to accept that smoke exposure has an impact 
on health. Data gathering for the logbooks was for some (mainly elder) authorities a 
challenging task, because of illiteracy and unfamiliarity with tables and figures. However, 
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nearly 90% of authorities argued that the activities were effective in encouraging clean and 
smoke-free cooking. 
 
Local authorities deploying the SFV activities made use of BCC materials provided for the 
different activities. These included the logbook, stickers for champion families, and the door-
to-door tool (a flip book). When asked, all the local authorities interviewed found these 
materials informative and effective. The visual depiction of smoke-free cooking with its positive 
messaging, informed people in an intuitive and helpful manner. Furthermore, every local 
authority interviewed stated that the friendly images showing the impacts of smoke on health, 
for both adults and children, were easier to comprehend by households than text and theory. 
 
RTE found that households not exposed to BCC materials (control groups) were more 
concerned about what a clean cookstove cannot do, rather than on the negative impact of 
traditional stoves. This underscored the value of the BCC materials deployed: those materials 
present the benefits and convenience of a clean cookstove (thus countering perceptions that 
it cannot do the same thing as traditional stoves) AND clarified the negative impacts of 
traditional cookstoves. 
 
The interviews with local authorities delivered recommendations to improve the materials. To 
make it easier to buy a clean cookstove it was recommended to better indicate the closest 
location of shops where to buy clean stoves and fuels. Another recommendation was to 
structure the BCC materials along problems and solutions, so that people can follow-up 
accordingly. 
 
Participation and Exposure 

Table 4.1 presents an overview of the households exposed to each of the four different SFV 
activities. A limited number of respondents (21) were exposed to all activities, yet on average, 
the exposure level was 1.8 activities per respondent, with Village Meetings the most 
experienced one. 
 

Table 3-3 Participation at Smoke Free Village Activities 

 
Knowledge, Perceptions, and Attitudes 

The most remembered activities among respondents were Village Meetings (74% of those 
who attended this activity found it the most memorable) and the Cooking Fair (63% of those 
who attended this activity found it the most memorable). Respondents found these activities 
memorable due to the positive experience in being involved and because they gaining 
knowledge to improve their cooking behaviour. 
 
The survey indicated also that respondents who participated in the SFV activities showed 
significantly higher understanding of the negative health impacts of cooking smoke compared 
to the control group. This was measured by the number of people who saw smoke as a 
ónegative consequenceô from cooking with traditional stoves. Health concerns were listed by 
86% of respondents in the SFV group as their main driver to change towards cleaner cooking 
behaviours in contrast with only 40% in the control group.  

Smoke Free Village Campaign Activities  

SFV Activities  Respondents (N=309)  %  

Village Meetings  283  92  

SFV Day  46  15  

Door - to -Door Visits  120  39  

SFV Cooking Fair  80  26  
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Changing cooking behaviours does not happen overnight, and most households explained 
that they required at least six months to change their clean cooking behaviours.  
Change was driven by expectations to achieve the following benefits: cooking without smoke 
and health risks (88%), faster cooking (70%), easier cooking (61%), and fuel/money savings 
(27%). 
 
76% of end-users with a clean cookstove, experienced positive impacts such as time savings, 
between 30 and 60 minutes per day. Few households experienced money savings and all of 
them found clean cookstoves to be more convenient than traditional stoves. 
 
Primary cookstoves 

To achieve an actual impact on livelihoods and environment, clean cookstoves are supposed 
to replace the traditional stoves. Having a clean cookstove in the kitchen (as measured by 
Behaviour 4) does not mean that the cook will also use it, nor that the traditional stove will be 
abandoned.  
 
Therefore, after buying new clean cookstoves, cooks must also get used to a new way of 
cooking and become self-motivated to maintain this new practice. To identify this transition 
towards clean cooking practice under the campaign, the primary stove, the stove most used, 
has been the main metric to analyse this change.  
 

 

Figure 4 Small Restaurant switching to electric cooking 

As seen in the figure below, 62% of responds before SFV used a traditional cookstove as their 
primary stove whereas this dropped to 39% after exposure to SFV. The changes for clean 
cookstoves as primary stoves are mirrored in opposite direction, with 35% before SFV using 
a clean cookstoves as their primary cookstove against 60% after SFV.  
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Electric cookers saw the most substantial increase, as its share of primary cookstoves raised 
from 2% before SFV and 2% in the control group, to 17% of households being exposed to 
SFV. 
 

 
Figure 5 Primary stove usage: Treatment group before and after SFV exposure 

 
The comparative analysis of the control group shows very similar changes, confirming that 
changes when those exposed to SFV are compared to households outside of SFV, which 
points to an attribution of SFV towards this trend. 

 
Figure 6 Primary stove usage: Control group and treatment group after SFV exposure 
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60%
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4. Gender and Social Inclusion 

The survey data were differentiated against GESI groups: families registered as poor, female 
led households and households with people living with disabilities (PLWD). ID poor 
households are inclusive of female-led households and of households with PLWD. 
 
The survey data did not provide a large enough sample for a Control group of GESI 
households, therefore only the Before and After situation is analysed. 

 

Figure 7 Prevalence of Traditional Cookstoves 

As expected, the ID Poor households showed a much higher reliance on traditional stoves as 
their primary stove than the total group. (65% against 83%). This confirms that poorer 
households are more dependent on solid fuels which is likely explained by the pricing barrier. 
On the other hand, female led households showed quite similar usage of traditional stoves 
(67%) whereas this was higher for PLWD (74%). 
 
The reduction of primary traditional cookstoves use was for the treatment group 30% points6, 
against ID poor 17% points. Poor households had a slower response to SFV exposure, but it 
disproves the notion that ID poor households are unable to change cooking habits. Female 
led households using traditional stoves dropped with 20% points and PLWD 28%.  

 

Figure 8 Prevalence of Clean Cookstoves 

  
6 A percentage point is the unit for the arithmetic difference of two percentages. 
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5. Case studies 
 

Ms. Bun, married and has two children (4 and 11 years old); she lives with five family 
members, including one nephew; she has lived in the village for around seven years 

 
What she says é 

 
ñThe activities changed some of my cooking behaviours. Previously I had only used wood 

and always asked the children to help me with cooking. That has changed. 
 

I now use an electric cooker and a small gas stove, so I donôt need the children to look after 
the fire and Iôm no longer concerned about the impact of smoke on their health. I made the 
decision to change to a clean stove myself; however, I still discussed it with my husband 

before buying it. 
 

The challenge of changing my behaviour was that the price of the clean stove was a bit 
expensive, while our family budget is limited. Thatôs why we can only use the small gas 

stove right now. But weôll buy the big one when we have enough money. 
 

I think the change has been good because our health isnôt damaged, we save time and 
money, and we keep our kitchen clean as well. I will continue to use these behaviours to 

improve our health, keeping our children away from smoke.ò 
 

Households 

Figure 9 Cook using a propane gas cookstove 












































