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Cambodia; Cooking transitions
An analysis of Multi-Tier Framework Data for insights into
transitions to modern energy cooking
Abstract
In “Cambodia - Beyond Connections” (Dave et al, 2018), the authors present a diagnostic of the multi-tier
framework data from Cambodia. The multi-tier framework is an approach to understanding the nuances of
energy use both for electricity and clean cooking, and thus provides a level of detail rarely captured by existing
national data sets. The report was among the first in a series of country-specific reports to be published, and
intended to set a new standard in data collection and to present the findings in a useful format for policy actors.
Their report summarises access to both electricity and clean cooking in Cambodia, whilst also providing an
analysis of the gender dynamics at play across varying levels of energy access. In this working paper, we consider
whether the multi-tier framework data could provide additional insights into ‘transitions to modern energy’,
where access to electricity and clean cooking form part of an integrated policy agenda. Our interest lies in the
use of electricity for cooking, and here we explore the data for linkages between groups of households across
the electricity/clean cooking divide. While electric rice cookers are widely used in Cambodia (30% of households
surveyed1), LPG stoves are far more prevalently used (56%), and often in combination with biomass. However,
the opportunity for electric cooking in Cambodia is significant, and will only increase in the coming years. In
what follows, we relate the cooking fuel demographics to electricity use, in order to understand the influences
behind household electric cooking choices, and what these dynamics tell us about transitions to modern energy
cooking in Cambodia.
The report begins by exploring the current state of electricity access and modern energy cooking fuels in
Cambodia. An integrated analysis of these trends at the household level then follows, taking account of the
different electric cooking appliances owned in Cambodia and the financial cost, time burden, and quality and
reliability issues associated with household cooking. Before concluding, the report explores how households
make purchasing decisions, and how households feel about the potential for further transitioning towards
modern energy solutions. Gender dynamics are integrated throughout the report, and particularly in relation to
women’s prominent role in both cooking and purchasing decisions.
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The official diagnostic (Dave et al, 2018) reveals the following background information:
•
•

Electricity access in Cambodia has rapidly increased over the last two decades, from 18.7% of the
population in 1998 to 89.1% in 2017;
77.1% of urban households and almost a quarter of rural households currently use clean fuel stoves as
their primary cooking solution.

Our analysis of the underlying survey data, focusing predominantly on electricity users, shows the following:
•
•
•

•

•

•
•
•

Whether exclusively or stacked, 30% of households surveyed cook with electricity, and a further 30%
cook with LPG. For households who use electricity at home in some capacity, 50.4% use it for cooking;
Almost all households that cook with electricity use a rice cooker. However, this popular cooking
appliance is left out of the assets base outlined in the official diagnostic;
A third of households cooking exclusively with charcoal or wood (purchased or collected) have at least
Tier 3 electricity, which is deemed sufficient to support electric cooking. This is true for more than half
of exclusive LPG users;
LPG users spend less on their cooking fuel than households that cook exclusively with either charcoal
or purchased wood. LPG also represents a significant time saver in comparison to biomass fuels, in
terms of obtaining the fuel, preparing the stove, and cooking the meal. When modern fuels are available,
there appears to be no financial benefit to cooking with biomass;
Households cooking with electricity and biomass tend to be more rural and have below average
incomes. The fact that these households spend less on their electricity than households cooking solely
with LPG and biomass shows that the cost of electricity is not a major barrier to eCooking in Cambodia;
Two of the three most popular stoves purchased by households surveyed are modern fuel stoves: an
LPG stove and an electric rice cooker;
Women are more likely to decide on the purchase of a new cookstove, although men are more likely
to be involved in purchasing LPG or electric stoves;
The benefits of electricity and the burden of firewood are both known to the vast majority of
households, and yet electricity is still seen as being an expensive fuel. While electricity prices have
traditionally been higher in Cambodia than in nearby countries (Thailand, Vietnam, Myanmar), this does
not necessarily mean electric cooking cannot be rolled out on a mass scale. Payment innovations and
increasing awareness and the availability of super-efficient electric cooking appliances is needed in
Cambodia.

This is an independent analysis conducted within the MECS programme, and the analytical conclusions are not
necessarily endorsed by the World Bank and the Government of Cambodia. This material has been funded by
UK aid from the UK government. However, the views expressed do not necessarily reflect the UK government’s
official policies.
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1 Introduction
In “Cambodia - Beyond Connections” (Dave et al, 2018), the authors
present a diagnostic of the multi-tier framework (MTF) data from
Cambodia. The multi-tier framework is an approach to understanding
the nuances of energy use both for electricity and clean cooking, and
thus provides a level of detail rarely captured by existing national data
sets. The MTF approach diverges from the traditional binary
assessment of ‘access’/‘no access’, and instead explores the
differences in technology, attributes, tiers, and use, with respect to
electricity and clean cooking. This report was among the first in a series
of country-specific reports to be published, and intended to set a new
standard in data collection and to present the findings in a useful
format for policy actors.
Dave et al (2018) summarise access to electricity and access to clean
cooking in distinct sections, offering frequency analysis of the key
parameters that shape varying levels of access. The modules of access
to electricity and access to cooking are treated in the diagnostic as
Figure 1 Front cover of Dave et al (2018)
independent outcomes in separate chapters.
As a research programme interested in the use of modern energy cooking services, MECS is seeking to gain
understanding of how access to modern energy can impact on cooking services. Does the presence of electricity
influence the choices made in cooking?
To that end we ask: can the MTF approach in Cambodia provide insight into modern energy transitions more
broadly, and with specific reference to electric cooking?

Multi-Tier Framework
As stated above, the MTF approach moves away from a binary approach to electricity access (do survey
respondents have electricity or not), and from a limited focus on the primary fuel households use for cooking
(without due consideration of context and fuel stacking). The MTF thus seeks to provide more nuanced data
that takes the discussion forward, enabling greater clarity in planning and policy. For instance, on electricity it
seeks to identify the quality of the supply, and for cooking it seeks to understand the exposure of the cook to
household air pollution and attributes such as convenience and safety. The MTF data is used to summarise the
household access in a tier framework (1 to 5), albeit in two frames: a) energy access (meaning electricity access)
and b) access to modern energy cooking solutions. Dave et al (2018) expand on this in their report:
“The MTF approach measures energy access provided by any technology or fuel based on seven attributes that
capture key characteristics of the energy supply that affect the user experience [...]:
5
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●
●
●
●
●
●
●

Capacity: What appliances can I power?
Availability: Is power available when I need it?
Reliability: Is my service frequently interrupted?
Quality: Will voltage fluctuations damage my appliances?
Affordability: Can I afford to purchase the minimum amount of electricity?
Formality: Is the service provided formally or by informal connections?
Health and Safety: Is it safe to use my electricity service or do I risk injuries from using this service?”

Additionally, “the MTF approach measures access to modern energy cooking solutions based on six attributes
[...]:
●

●
●
●

●
●

Cooking Exposure: How is the user’s respiratory health affected? This is based on exposure to pollutants
from cooking activities, which depends on stove emissions, ventilation structure (which includes cooking
location and kitchen volume), and contact time (time spent in the cooking environment). Kitchen
volume and contact time were not analysed for Cambodia.
Cookstove Efficiency: How much fuel will a person need to use?
Convenience: How long does it take to gather and prepare the fuel and stove before a person can cook?
Safety of Primary Cookstove: Is it safe to use the stove, or does a person expose himself or herself to
possible accidents? This can be based on laboratory testing and the absence of serious accidents in the
household.
Affordability: Can a person afford to pay for both the stove and the fuel?
Fuel Availability: Is the fuel available when a person needs it?” (ibid.)

Integrating the two frames
This paper analyses the significance of these two strands of the MTF approach, with a view of devising integrated
strategies to accelerate transitions from traditional to modern energy cooking fuels. As we move towards
genuine modern energy cooking solutions and services, it is necessary to consider how the survey data relating
to electricity access and clean cooking relate to one another. This report illustrates how the household survey
questionnaires used for the MTF might shed light on various aspects of how people choose cooking fuels and
devices.
The paper presents an exploratory analysis of the MTF survey data in Cambodia, which is publicly available on
the World Bank website. It is important to note that this working paper is an additional analysis to Dave et al
(2018), who have undertaken the official diagnostic of the data.
The report begins by exploring the current state of electricity access and modern energy cooking fuels in
Cambodia. An integrated analysis of these trends at the household level then follows, taking account of the
different electric cooking appliances owned in Cambodia and the financial cost, time burden, and quality and
reliability issues associated with household cooking. Before concluding, the report explores how households
make purchasing decisions, and how households feel about the potential for further transitioning towards
modern energy solutions. Gender dynamics are integrated throughout the report, and particularly in relation to
women’s prominent role in both cooking and purchasing decisions.
6
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We fully acknowledge that our particular interest lies in the use of electricity for cooking, and that Cambodia is
an outlier in terms of its widespread use of LPG for cooking, and its high level of economic development relative
to its largely rural population.
The MTF data comprises a sample of 3,771 households. It should be noted that the official diagnostic has
adjusted the survey data to be nationally representative, while our analysis, which compares and contrasts
households, has not been through the same process of national weighting. However, due to the urban bias of
the survey (54:46 urban/rural, compared to the national ratio of 21:79 urban/rural), this unweighted analysis
may provide a window into the future direction of electricity access and modern energy cooking in Cambodia.
By 2050, it is expected that 36% of the population will be living in cities2.

2 Background Information
The Cambodian civil war (1967-1975) left much of the country’s infrastructure seriously damaged. The Royal
Government of Cambodia has since re-established the electricity sector, with access to electricity increasing
from 18.7% in 1998 to an astonishing 89.1% in 20173. From the sample represented in the MTF data, 75% of
households were connected to the national grid, but a total of 97% of households had access to some form of
electricity. The difference is made up mostly by solar devices, be it a solar home system or lantern/lighting
system, and rechargeable batteries (Table 1).

Grid Connection
Electric generator
Solar Home System
Solar Lantern / Lighting
System
Rechargeable Battery
Dry-cell battery
No electricity
Total

Locality
Urban
1567
96.1%
1
0.1%
8
0.5%
2
0.1%
28
1.7%
7
0.4%
18
1.1%
1631
100.0%

Total
Rural
911
54.7%
12
0.7%
244
14.7%
49
2.9%
340
20.4%
36
2.2%
73
4.4%
1665
100.0%

2478
75.2%
13
0.4%
252
7.6%
51
1.5%
368
11.2%
43
1.3%
91
2.8%
3296
100.0%

Table 1 Main source of electricity

2

https://www.worldbank.org/en/country/cambodia/publication/urban-development-in-phnom-penh

3

https://data.worldbank.org/indicator/EG.ELC.ACCS.ZS?end=2017&locations=KH&start=1998
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Over the past decade, Cambodia turned away from importing electricity and towards domestic electricity
generation, largely from hydropower and coal (Figure 2). However, even with such a large drop in imported
electricity, Cambodia still imports around 15% of its electricity and all of its coal, contributing to higher tariffs
compared to its neighbours. Residential tariffs were approximately 0.18 USD/kWh in 20174, although a
programme of tariff reductions has since come into effect, benefiting low-income and rural consumers in
particular5. While 0.18 USD/kWh may be considered high for Asia, it is similar to many countries in sub-Saharan
Africa, and recent research has shown that in other countries cooking with electricity at this price is often more
cost-effective than LPG, as well as other urban fuels such as charcoal and purchased wood.6

Figure 2 Changing composition of electricity generation in Cambodia7

By 2030, the Government of Cambodia aims to connect 70% of all households with grid-quality electricity8. Given
recent gains and future energy targets, it is plausible to assume that, in the coming years, households in
Cambodia will have access to more affordable and reliable electricity that could support electric cookstoves and
a wide range of other modern energy efficient cooking appliances9.

4

file:///F:/Ftest/MECS/MTF%20data/raw-data_cambodia/Energy+in+Cambodia.pdf
https://www.eria.org/uploads/media/CAMBODIA_BEP_Fullreport_1.pdf
6
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/920661600750772102/cookingwith-electricity-a-cost-perspective-review-and-roadmap
7
Graph is authors’ own, based on data from the EAC’s (Electricity Authority of Cambodia) annual reports
https://eac.gov.kh/site/annualreport?lang=en
8
https://aseanenergy.org/universal-access-to-energy-in-asean-the-cases-of-cambodia-and-lao-pdr/
9
It should be noted that poor quality electrical hotplates with a resistance element consume significantly more electricity
per cooked dish, than the emerging range of energy efficient appliances such as rice cookers, multi cookers and electric
pressure cookers. This low-grade cooking experience has in the recent past put people off cooking with electricity when
compared to LPG. However, the balance of costs changes significantly when considering energy efficient appliances.
5
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3 Cooking practices: an overview
Cooking fuels

Figure 3 Primary stoves for urban and rural households in Cambodia (Dave et al, 2018), based on 1997-2014 Cambodia
Socio-Economic Survey; MTF survey; 1997-2017 World Development Indicators database

Figure 3 shows that 77.1% of urban households and almost a quarter of rural households currently use clean
fuel stoves as their primary cooking solution. LPG is much more common than electricity as a primary energy
source, but as we will see, electricity provides a popular secondary energy source: rice cookers provide a lowcost and convenient cooking method for Cambodia’s most popular staple.
Due to the fact that a focus on primary fuels may misrepresent the extent to which electricity has been
incorporated into a household’s cooking solutions, we analyse the survey according to those who either a) cook
exclusively with one fuel, or b) stack different fuels as part of their cooking solution. A summary table of these
populations is below (Table 2).
Stacking cooking fuels

LPG, Electricity
LPG, Electricity, Biomass
Electricity, Biomass
LPG, Biomass
Biomass (single or multiple)

Exclusive cooking fuels

LPG
Charcoal
Purchased Wood
Collected Wood

Electricity Users
439
437
98
521
653
305
60
53
345

Total Households
439
437
98
650
1306
340
82
77
843

Table 2 The number of households surveyed according to electricity use and cooking fuels

‘Biomass’ refers to a range of dirty fuels used for cooking, of which charcoal, purchased wood and collected
wood are used in almost all cases (> 99% of biomass responses). Biomass, when included in the stacking analysis,
takes account of those households that use either one (N=468) or a combination (N=195) of these fuels. Only
9
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the four most popular exclusive cooking fuels are included, as each of these subgroups account for at least 50
households. While the survey only spoke to 4 households that reported cooking exclusively with electricity, 974
households use electricity for cooking in a non-exclusive capacity.
While 783 electricity-using households in the survey only use modern energy for cooking (LPG/electricity), and
653 only use biomass for cooking (usually charcoal/wood), 1,056 households stack clean and dirty fuels. While
fuel stacking provides households with a level of flexibility, these statistics demonstrate that clean fuels can be,
and often are, integrated into biomass cooking routines, and can even substitute biomass completely.
Given that access to electricity is widespread, these findings suggest households already using electric cooking
devices may be able to transition further towards modern energy, reducing fuel stacking through a more diverse
range of electrical devices (rice cookers or using devices such as electric pressure cookers that allow for a diverse
range of foods to be cooked).
In the analysis below, we have chosen to focus on households that report using electricity, whether this is for
cooking or non-cooking purposes, and we exclude those without access to electricity. This gives us an
indication of the current potential for modern energy cooking services throughout Cambodia, and allows us to
explore fuel choices in the more genuine sense of the term, where choice is less likely to be limited by
circumstance (i.e. no electricity access). However, it is worth reflecting briefly on the reasons why certain
households are not currently connected to the grid. Table 3 shows the distribution of the top four answers for
households using only one fuel for cooking. These sample sizes are small, except for households who collect
wood for cooking. It is unsurprising that 40.9% of this population are too remote to benefit from grid access,
and the fact that wood can be sourced cheaply or for free means that the cost of connection is inevitably seen
as a barrier for a further 36.3% of collected wood users.
Fuels used exclusively for cooking

Grid is too far from household/not
available
Cost of initial connection is too
expensive
Monthly fee is too expensive
Company refused to connect the
household

LPG

Charcoal

14
46.7%
4
13.3%
7
23.3%
3
10.0%

6
27.3%
8
36.4%
0
0.0%
1
4.5%

Wood
purchased
4
17.4%
8
34.8%
2
8.7%
6
26.1%

Wood
collected
201
40.9%
124
25.2%
54
11.0%
39
7.9%

Total
225
39.7%
144
25.4%
63
11.1%
49
8.6%

Table 3 Top four reasons why households are not grid connected (no. and % of households using a particular fuel)

Cooking appliances
In the official diagnostic, the quality of the electricity supply is grouped according to six tiers, which provide a
nuanced understanding of how electricity supply may relate to electricity use in the home. Households in tier 0
are those that have less than 4 hours of electricity available per day, or less than 1 hour per evening (Bhatia and
Angelou, 2015). The other 5 tiers are detailed in Table 6, with electric cooking appliances featuring in tiers 3-5.
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Table 4 Load levels, indicative electric appliances, and associated capacity tiers
(Bhatia and Angelou, 2015, in Dave et al, 2018)

While higher tiers allow for a higher load of electrical appliances in the household, it is not necessarily the case
that consumers maximise their potential electricity supply. Figure 4 below illustrates this fact: only 4.4% of urban
households and 2.5% of rural households connected to the grid own very high load appliances.

Figure 4 Distribution of appliance ownership for grid-connected households by tiers (Dave et al, 2018)
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Figure 5 Appliances used in grid-connected and off-grid solar device households (Dave et al, 2018)

Data on the ownership of rice cookers and electric stoves are not collected in the survey, and are thus not listed
in Figure 5 above. This oversight is a consequence of the disconnect between the energy access module and the
cooking modules of the survey instrument. By turning attention to the underlying survey data, we find that
practically every household that cooks with electricity (26% of all households surveyed) own a rice cooker. While
we cannot make comparisons between this finding and the figure above, due to weighting differences, it is
reasonable to suggest that rice cookers are one of (if not the) most popular electrical kitchen appliance in
Cambodia, ahead of kettles, refrigerators, and microwaves.

4 Household demographics
Exclusively used fuels
A focus on household demographics enables us to build an understanding of the different types of households
that use a particular cooking fuel. By restricting this analysis to electricity users only, we get a sense of the types
of households that at least have the potential to transition to modern energy cooking.

12
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Exclusive Fuel

Electricity
Users

% of sample

Wood Collected

345

45%

LPG

305

40%

Charcoal

60

8%

Wood purchased

53

7%

763

100%

Total

Table 5 Households using a single fuel for cooking, and using electricity for non-cooking purposes

41% of households that cook exclusively with collected wood (345/843) use electricity for non-cooking
purposes. This subset of households tends to be associated with rural farming communities with low incomes:
●
●
●
●
●
●
●

29.3% have Tier 310 electricity capacity or higher (7.8% Tier 5)
84.3% live in rural areas
93.6% own their home
Average household size11 (mean of 4.5 people)
Predominantly self-employed agricultural workers
Unlikely to have a bank account (5.2%)
Average education by mean but lowest income

Electricity-using households that exclusively cook with LPG are predominantly urban dwellers with smaller
households and non-farming professions, and some are highly educated elites.
●
●
●
●
●
●
●

53.1% have Tier 3 electricity capacity or higher (18.7% Tier 5)
81% live in an urban environment
38.7% rent their home
Smallest household size (mean of 4 people)
Usually self-employed or waged workers in non-farm related professions
18.4% have a bank account
Highest levels of education and highest incomes

Although the sample size for electricity-using households exclusively cooking with charcoal is considerably
smaller, this group sits at the mid-point of the two groups described above:
●
●
●
●
●

36.6% have Tier 3 electricity capacity or higher (13.3% Tier 5)
53.3% live in an urban environment
85% own their home
Largest household sizes (mean of 5.1 people)
Mix of professions both on and off the farm, with some retirees (/too old to work)

10

Tier 1 (3-49W); Tier 2 (50-199W); Tier 3 (200-799W); Tier 4 (800-1999W); Tier 5 (>2000W). According to the Multi-Tier
Framework, Tier 3 is thought to be sufficient to support medium-load electric cooking appliances, such as a rice cooker
11
UN Household Size and Composition Around the World 2017 data booklet (average household size is 4.6)
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●
●

11.7% have a bank account
Average levels of income and education

Finally, electricity-using households that purchase wood for cooking, …. It should be noted that this
population’s sample size is even smaller than those cooking with charcoal.
●
●
●
●
●
●
●

36.6% have Tier 3 electricity capacity or higher (13.3% Tier 5)
73.6% live in a rural environment
96.2% own their home
Large household size (mean of 5.0 people)
Many are either self-employed (farming and non-farming
sectors) or work as casual/day labourers
7.1% have a bank account
Higher incomes and higher education levels than charcoal or
wood collecting households
Figure 6 Firewood for sale in Sihanoukville,
Cambodia (source: Dimitry Makeev, 2014)

This analysis reveals that of electricity-using households, approximately a third of households cooking
exclusively with charcoal or wood (either purchased or collected) have the capacity to support electric cooking.
For exclusive LPG users, the figure is more than half of the total population. This shows the enormous potential
for eCooking in Cambodia, over and above the large numbers who have already incorporated a rice cooker into
their cooking practices.
The analysis above also suggests that the transition to modern energy cooking correlates with urbanisation and
higher incomes, as one would expect. This is supported by data on the number of years each of these households
have spent living in their community, if we assume urban households tend to be more mobile than their rural
counterparts. Electricity-using households exclusively cooking with LPG have on average been living in their
community for 15.2 years (median = 10), whereas those who cook exclusively with collected wood have done
so for an average of 32.7 years (median = 32). Again, exclusive charcoal use is situated in the middle of these
two groups (mean = 23.3 years, median = 21.5). This may suggest that the transition to modern energy cooking
- for some households - may be a very gradual process, and charcoal may still be preferable among those with
LPG access, due to its association with traditional cooking practices.

Stacking fuels
It is possible to conduct the same analysis for households who use electricity and stack multiple cooking fuels.
However, it must be noted that we are unable to disaggregate these sub populations based on their relative use
of fuels; some households may use traditional stoves frequently and cook with firewood for long periods of the
day, while others may use this cooking method either for very specific dishes, or when they experience a power
failure. The survey only asked households whether they had cooked with a particular fuel in the last 12 months,
rather than asking about the regularity and extent of fuel stacking. Nevertheless, performing this analysis
provides us with a window into the types of households that have already traditioned to modern energy cooking,
to varying extents.
14
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We know that virtually all households cooking with electricity use a rice cooker, and thus have at least Tier 3
capacity. Below, we report the percentage of households with Tier 4 and Tier 5 appliances in the home. Tier 4
would allow for an electric pressure cooker, and Tier 5 may allow for an electric oven or another high load,
inefficient cooking appliance.
Households that use both electricity and LPG, but not biomass, tend to be affluent and urban:
●
●
●
●
●
●

28.3% have Tier 4 capacity, and a further 33.4% have Tier 5 electricity capacity
93.2% live in urban areas
Average household size (mean of 4.4 people)
Highest level of education and high income
33% have a bank account
Have lived in their community for 14.6 years (median = 10)

Households that stack electricity, LPG and biomass, appear to have similar characteristics, on average:
●
●
●
●
●
●

33.3% have Tier 4 capacity, and a further 30.2% have Tier 5 electricity capacity
81.9% live in an urban environment
Large household size (mean of 4.9 people)
Highest income level and highly educated
29% have a bank account
Have lived in their community for 20.9 years (median = 20)

In comparison, households cooking with LPG and biomass, and who use electricity but not for cooking, have
lower electricity capacity and lower household income, and fewer reside in towns and cities:
•
•
•
•
•
•

46.1% have Tier 3 capacity or higher (16.9% have Tier 4; 14.7% have Tier 5)
61% live in an urban environment
Large household size (mean of 4.9 people)
Average education level, with above average income
16% have a bank account
Have lived in their community for 24.4 years (median = 23)

In contrast, those who cook with electricity and biomass, without LPG, are far more rural and have lower
incomes:
● 17.7% have Tier 4 capacity, and a further 24% have Tier 5 electricity capacity
● 57.1% live in a rural area
● Household size is slightly above average (mean of 4.7 people)
● Average education level, with below average income
● 14% have a bank account
● Have lived in their community for 28.3 years (median = 30)
45.1% of electricity users that cook with LPG and biomass have at least Tier 3 appliances, and these households
can therefore support electric cooking. More than two thirds of these households have Tier 4 or 5 appliances,
which can support electric cooking over and above medium-load appliances such as rice cookers. Of those
currently cooking with electricity and LPG (with or without biomass), more than half have Tier 4 or 5 appliances,
15
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and these households tend to be urban with high incomes and high levels of education. This is to be expected:
the tiers are decided based on appliances used (thus depending on disposable income and the availability of
appliances) rather than on the capacity of electricity that could potentially support medium or high tier
appliances.
We can also get a sense of what eCooking looks like in rural Cambodia by focusing on the final grouping:
households that cook with electricity and biomass. The majority reside in rural areas, and 66% reported using
collected wood for cooking in the last 12 months (45% used charcoal, 17% purchased wood). With lower incomes
than households exclusively cooking with charcoal or purchased wood, and lower than those stacking LPG with
electricity and/or biomass, this population shows that the cost of electricity may not be the barrier to eCooking
that is often assumed.

Figure 7 Rural Cambodian home, with outdoor cooking space (source: Cam42, 2006)

Figure 8 Food Market in Phnom Penh, Cambodia (source: Gerd Eichman, 2007)

16
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5 Household practices and perspectives
Labour of cooking
The survey also asked households how much time they spend on average a) collecting/purchasing their cooking
fuel, b) preparing the stove, and c) cooking a meal. Analysis of this data sheds light on how different cooking
fuels can exert a time burden on the family or, conversely, how they can free up time for cook and the household.
Table 6 shows there is significant difference in the time taken to cook a meal between households that cook
with LPG and those that cook with biomass. From a thermo-dynamic perspective, there is no reason why the
cooking time using LPG should be quicker than using biomass alternatives. However, this may be explained by
the fact that households who have transitioned to modern energy alternatives may be cooking different foods
and recipes. There may also be a greater incentive to minimise the use of LPG to save energy, whereas the
financial costs of biomass cooking are incurred at the collection and/or preparation stages.

Fuel
LPG

Table 6
Average time spent cooking, including
set-up (minutes per day)12, for electricityusing households only
(Green – below average; Amber –
average; Red – above average)

Charcoal

Wood
(purchased)
Wood
(collected)
Total

N
Mean
Median
N
Mean
Median
N
Mean
Median
N
Mean
Median
N
Mean
Median

Collecting fuel

Preparing stove

Cooking meal

297
32
10
59
46
15
52
49
15
342
170
120
750
97
40

293
12
0
59
29
6
53
45
20
341
76
60
746
45
15

298
56
40
59
87
80
53
77
60
842
85
60
754
73
60

Obtaining LPG takes less time than obtaining charcoal or purchasing wood, and it is also much quicker to prepare
the stove. This implies that the LPG infrastructure is extensive enough for its accessibility to rival that of biomass
fuels. One could argue that this is primarily due to LPG cooking households (and using electricity for non-cooking
purposes) tending to dwell in urban areas, but a fifth of them do live in rural areas, which would need to be
relatively well connected in order for the collecting times to be lower than biomass fuels, on average.
Wood that has been collected rather than purchased is an obvious outlier, naturally taking a lot longer to collect
than purchased fuels. However, the time taken to light a wood fire (purchased or collected) should be consistent
(notwithstanding differences in quality and moisture content of wood), so the differences in preparation time
between these two categories may reflect the need to saw and chop up collected wood.

12

Kruskal Wallis p-value <0.001 when comparing all fuels, Kruskal Wallis p-value =0.160 when comparing only the three
biomass fuels

17

www.mecs.org.uk
The graphs below show how these cooking-related activities are split according to age and gender. Note that
these figures refer to a different section of the survey, and therefore the estimated time spent doing these
activities are different to the aggregate household estimates in the table above.

Wood collected

Wood collected

Wood purchased

Wood purchased

Charcoal

Charcoal

LPG

LPG
0.0

50.0

100.0

150.0

200.0

250.0

0.0

Collecting Fuel

20.0

40.0

60.0

80.0

100.0

Preparing Stove
Women (Age 15 and older)

Girls (5 to 15)

Men (Age 15 and older)

Boys (5 to 15)

Wood collected

Wood purchased

Charcoal

LPG
0.0

20.0

40.0

60.0

80.0

100.0

Cooking a Meal
Figure 9 Time taken to perform cooking-related activities for exclusive fuel households, split by gender and age

As one would expect, women are far more likely to cook meals in Cambodia than men. Men are more likely to
collect and prepare the fuel for cooking than women, but this burden is shared more equally than cooking. LPG
represents a significant time saving for each of these three activities, for both men (collecting fuel in particular)
and women (preparing the stove and cooking the meal).
However, LPG does not represent a time saving when it comes to the involvement of girls and boys in cookingrelated activities, apart from in comparison to collecting wood for fuel. This may because children are expected
to help with only a portion of these activities (e.g. chopping vegetables) rather than being responsible for the
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entirety of each activity, which is when the time saving will be noticed. Although the time burden is not reduced
for children, cooking with LPG does not contain the health risks associated with biomass cooking and, along with
electricity, LPG is far more beneficial when it comes to the wellbeing of both adults and children.

Fuel costs
Table 7 details the total monthly fuel expenditures for households using a single cooking fuel, and using
electricity for non-cooking purposes. While the cooking fuels may be used for non-cooking tasks, it can be
assumed that cooking represents the largest single energy load on the household’s expenses, and that other
uses of the fuel (e.g. heating the home) may overlap with the time and energy spent cooking. Electricity
expenditure in these households is also included in the table. Note that the sample size is smaller in the
‘electricity’ column; although all of the households in the table use electricity, a minority did not report their
electricity expenditure.
Total Monthly Expenditure
(1000KHR)

Single
cooking fuel

LPG

Table 7 Selected fuel expenditures for
electricity-using households that cook using
one fuel only (1000 KHR13/month)

Charcoal

Wood
(purchased)
Wood
(collected)

N
Mean
Median
N
Mean
Median
N
Mean
Median
N
Mean
Median

Single cooking fuel
(cooking and non-cooking
purposes)

Electricity (noncooking purposes)

305
32
25
59
37
26
52
47
30
345
0
0

282
91
50
57
59
29
47
34
24
308
19
15

LPG users spend less on their cooking fuel than households that cook exclusively with either charcoal or
purchased wood, and this is despite the fact that LPG users have higher incomes. This suggests that cooking
exclusively with either purchased wood or charcoal represents a significant financial burden, and this may be
more out of necessity than choice. Rates of deforestation are not slowing down and charcoal is becoming more
expensive worldwide, which means it is likely that biomass users will spend even more in the longer-term. The
fact that these households use electricity means there is significant potential for the introduction of superefficient appliances in these communities.
In contrast to cooking fuel expenditures, household expenditure on electricity for non-cooking purposes is
correlated to head of household income: exclusive LPG households spend almost three times the amount on

13

Conversion rate in mid 2017 was 4057 Cambodian Riel/USD
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electricity compared to households cooking with purchased wood. Given what we know about the
demographics of each of the groups in the analysis above, higher electricity expenditure also seems to also be
correlated with urbanisation and other forms of ‘modern’ living (non-agricultural employment, bank accounts,
renting homes). The fact that a greater proportion of LPG users have at least Tier 3 electricity capacity is also
likely to be a factor.
It is also the case that incomes and fuel expenditures are higher for electricity users in comparison to nonelectricity users. Table 8 below shows that households that could integrate electricity into their cooking practices
are spending more on biomass compared to non-electricity users, which may mean they are consuming more
biomass, using it less efficiently, and are exposed to greater health hazards.

Table 8 Selected income and fuel
expenditures for households that cook using
one fuel only (1000 KHR14/month)

Exclusive Cooking
Fuel
Charcoal
Purchased Wood

Electricity Users
All Households
Electricity Users
All Households

Head of Household
Monthly Income

Fuel
Expenditure

1705
1540
2066
1738

37
32
47
44

We can conduct the same analysis for fuel stacking households, while continuing to acknowledge the fact that
we are unable to make any assumptions about the relative use of these fuels over the 12-month period
referenced during data collection. There appears to be no financial benefit to cooking with biomass when
modern fuels are available (Table 9). The households with the highest fuel expenditures are those that cook
with electricity, LPG and biomass, and yet they spend the same on electricity as those who only cook with
modern fuels.

Stacks electricity with LPG

Stacks electricity, LPG and biomass

Stacks electricity with biomass

Stacks LPG with biomass
Exclusively cooks with biomass
(single or multiple fuels)

N
Mean
Median
N
Mean
Median
N
Mean
Median
N
Mean
Median
N
Mean
Median

Head of
Household
Monthly Income
431
3166
2000
427
3338
2000
97
1524
1100
512
2567
1400
651
1213
700

Monthly
electricity bill

Total Fuel Cost
(all fuels)

421
136
88
416
137
77
92
58
33
493
70
41
605
28
18

439
161
115
437
183
118
98
72
43
521
111
80
653
44
25

Table 9 Selected fuel expenditures for electricity-using households that stack their cooking fuels (1000 KHR15/month)

14

Conversion rate in mid 2017 was 4057 Cambodian Riel/USD
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Again, we gain insight into rural eCooking in Cambodia. Households cooking with electricity and biomass spend
less on their electricity than households only cooking with LPG and biomass. The latter group have much higher
incomes on average, and this analysis suggests that the cost of electricity is not a major barrier to eCooking.
Returning briefly to the official diagnostic (Dave et al, 2018), Figure 10 shows that the cost of electricity only
registers as a factor for a minority of households unable to transition from Tier 2 to Tier 3, i.e. a shift that enables
households to begin cooking with electrical appliances such as refrigerators, rice cookers, and food processors.
Affordability is primarily a concern for urban rather than rural populations (Dave et al, 2018), but barriers to
transition are much closely tied to issues of capacity, reliability, and quality.

Figure 10 Factors preventing Cambodian households from reaching higher tiers (Dave et al, 2018). This data has been
weighted.

Where the affordability of electricity is a significant concern, it is important to remember that this does not
necessarily reflect the tariffs available to households: 70% of urban households without electricity report that
the cost of a grid connection is a major barrier to access, compared to only 4% who cite tariff rates. Rural
populations are disproportionately limited by non-financial barriers such as a remote location and various
bureaucratic processes, while as few as 17.3% of households cite connection costs and 9.8% cite tariff rates as
the greatest barriers to electrification (Dave et al, 2018).
Affordability concerns also have a gendered dimension to them. While both male- and female-headed
households are overwhelmingly willing to pay for grid connections, female-headed households tended to be
primarily concerned with the affordability of internal wiring, whereas connection costs are the primary concern
for male-headed households (Dave et al, 2018).
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Quality and reliability considerations
With urbanisation and increasing household incomes and electricity access, the data presented so far provides
a snapshot of a changing modern energy environment in Cambodia. Of particular relevance to the MECS
programme are the barriers preventing households from shifting to a higher tier of modern energy solutions,
where electricity is more widely available and reliable. Figure 10 above suggests that the barriers to reaching
Tiers 4 and 5 are overwhelmingly about the reliability and quality of electricity, rather than affordability.
It is therefore worth taking a closer look at households currently stacking biomass with electricity, to explore
other factors that may be preventing households from increasing their use of electricity, and especially for
cooking. In the absence of a single measure of quality of supply at this scale, we have created a composite
variable used to represent overall quality of supply16. A factor analysis was run on the following variables that
relate to voltage volatility and connection reliability:
●
●
●
●

Availability of electricity throughout the day, and in the evening
Frequency of blackouts, and duration of blackouts during the worst week
How seriously households experience voltage fluctuations
If these changes in voltage damaged any appliances

The analysis identified 3 factors that contribute to the quality of an electricity source. These factors align closely
to the variable themes above: availability, reliability (blackout frequency) and voltage behaviour. Summing these
factors and splitting the sub-sample into three roughly equal groups created a new, categorical variable
representing the overall quality of a household’s grid connection. These categories – high, medium, low – point
to the relative quality of electricity, and are not intended as a measure of quality in absolute terms. We are
therefore able to compare the quality of electricity for households using different fuels.
LPG
Overall

Collected Wood
Purchased…

High (1)

Charcoal

Average (2)

LPG

Low (3)
0%
High

50%
Average

100%
Low

Figure 11 Ratios of electricity supply quality

Total

Charcoal

1.9

2.0

Purchased
Wood
2.3

120
43.0%
70
25.1%
89
31.9%
279
100.0%

14
25.0%
26
46.4%
16
28.6%
56
100.0%

8
16.0%
18
36.0%
24
48.0%
50
100.0%

Collected
Wood
2.1
69
22.2%
130
41.8%
112
36.0%
311
100.0%

Total
2.0
211
30.3%
244
25.1%
241
34.6%
696
100.0%

Table 10 Relative quality of electricity supply for exclusive fuel households

16
The analysis focuses on the quality of households’ grid connection, as this is the most common source of electricity. Solar
home systems are relatively popular, but as these do not have the capacity to support cooking demands, they have not
been included in the following analysis.
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Table 10 and Figure 11 above show the results of applying this scoring system to households that use electricity
but cook with one fuel only, although it must be noted that the sample sizes are small for cooks using charcoal
and purchased wood. One might assume that any household who uses electricity for non-cooking purposes, and
limits themselves to one cooking fuel, does so due to issues concerning the availability, reliability or quality of
alternative fuels. However:
•
•
•

Exclusive LPG households tend to have better quality electricity than the average household
Only 28.6% of exclusive charcoal households have low quality electricity, relative to the average
A significant proportion of exclusive wood households (16% purchased; 22.2% collected) have good
quality electricity relative to the average household

Overall, this suggests there is significant opportunity for incorporating electric cooking into a large number of
households currently using only one fuel, and thus have limited cooking options as it stands. The quality of
electricity may be a barrier for some households, and particularly for those relying on purchased wood. Analysis
in previous sections shows that electric cooking can be practiced in contexts of lower tier electricity capacity,
but also that LPG can be a cost-effective, clean alternative fuel in cases where electric cooking is not at all a
possibility.
We can apply the same analysis for households who stack their fuels:
Biomass only
LPG, Biomass
Electricity, Biomass
Electricity, LPG, Biomass
Electricity, LPG
0%

20%
High

40%

Average

60%

80%

100%

Low

Figure 12 Ratios of electricity supply quality, fuel stacking households

Electricity, LPG
Overall:

1.80

Electricity, LPG,
Biomass
2.00

High (1)

181
47.0%
99
25.7%
105
27.3%
385
100%

122
34.6%
108
30.6%
123
34.8%
353
100%

Average (2)
Low (3)
Total

Electricity,
Biomass
2.05
23
26.4%
37
42.5%
14
31.0%
74
100%

Table 11 Relative quality of electricity supply for fuel stacking households
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LPG, Biomass
2.21

Biomass (single or
multiple fuels)
2.18

108
23.2%
151
32.4%
207
44.4%
466
100%

123
20.7%
240
40.3%
232
39.0%
595
100%
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As one might expect, exclusive biomass households are far more likely to have average or below average
electricity quality. Figure 12 does seem to suggest that improvements in the quality of electricity will help
facilitate a transition towards modern energy cooking, either through LPG or electricity. That said, 35% of
households that cook with modern energy as part of a fuel stack do so with below average electricity quality.
This suggests that modern energy cooking is possible for a wide range of households currently using electricity
for other purposes.

Electricity access and payment
Having established that significant opportunities exist in Cambodia to improve access to modern energy cooking
services, this section turns to the different ways in which households pay for their electricity. The rationale for
this focus is that certain payment mechanisms and institutional relationships will suit certain types of
households, depending on urban/rural locations, energy needs (high-load or low-load appliances) and how
much they spend on electricity. By exploring the pathways that are currently used by households cooking with
electricity, we can understand the contexts and institutional arrangements that would best support the
expansion of modern energy cooking in Cambodia.
97% of households surveyed have an electricity meter, and 81% pay the energy company directly for their
electricity connection. Most of the remaining households pay for their connection person-to-person, whether
this is to landlords, neighbours or relatives.
Having a metered supply appears to be a key determinant in the ability to cook with electricity. Only 6.4% of
households without a meter (of those who responded) cook with electricity. Most of these households pay a
fixed monthly fee, so it could be argued that they could cook with electricity at no marginal cost. Additionally,
the quality of electricity supply does not seem to depend on whether a household is connected using a meter
or not.
Table 12 below shows the different electricity bill payment mechanisms for urban and rural households in
Cambodia. Overall, most households pay either in cash (49%) or at the utility office (35%). Those using utility
offices to pay their electricity is more common for households located in urban areas and cooking with electricity
(37.5%), whereas cash payments are more often associated with rural households not cooking with electricity
(53.9%). These differences suggest that eCooking is associated in some way with formalised payment
mechanisms.
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Does not cook with
electricity

Cooks with
electricity

Urban
Rural
Total
Urban
Rural
Total

Cash

Vouchers/
token/ prepaid card

Pay at the
utility office

Pay at the
bank/post
office

94

Credits
using
mobile
money
53

339

Other

Total

308

11

805

42.1%

11.7%

6.6%

38.3%

1.4%

100.0%

80

17

5

54

5

161

49.7%

10.6%

3.1%

33.5%

3.1%

100.0%

419

111

58

362

16

966

43.4%

11.5%

6.0%

37.5%

1.7%

373

64

42

241

3

3

726

51.4%

8.8%

5.8%

33.2%

0.4%

0.4%

100.0%

380

59

11

245

8

2

705

53.9%

8.4%

1.6%

34.8%

1.1%

0.3%

100.0%

753

123

53

486

11

5

1431

52.6%

8.6%

3.7%

34.0%

0.8%

0.3%

100.0%

100.0%

Table 12 The most common way households pay for their electricity bills

Mobile money is rarely used for electricity bill payments in Cambodia: only 6% of eCooking households and 3.7%
of non-eCooking households tend to use this method. While mobile money seems to be used more regularly in
urban settings (although we must be cognisant of small sample sized), another form of payment – vouchers and
pre-paid cards – seems to be used by approximately 10% of both urban and rural households. When combined,
these two methods are preferred by a greater proportion of eCooking households (17.5%) compared to noneCooking households (12.3%).
Overall, this shows that there are a range of payment mechanisms available for electricity users in Cambodia,
and households cooking with electricity show a slightly different set of behaviours and preferences than other
households, and this is particularly so when comparing urban and rural settings. Building on existing use of prepaid cards and mobile money, payment innovations could be scaled up in Cambodia to help additional
households transition towards electric cooking.

6 Decision-making
Mindsets
Currently there are two viable clean cooking fuel options available within Cambodia: LPG and electricity. As has
been shown, 30% of households surveyed cook with electricity, and a further 30% cook with LPG. For households
who use electricity at home in some capacity, 50.4% use it for cooking, and almost always using a rice cooker.
In order to know what approach Cambodia should take towards transition to modern fuels, it is important to
understand how households feel about using LPG and electricity for cooking.

25

www.mecs.org.uk
To explore this, two transition scenarios have been created and are shown in Table 13 and Table 14 below. In
the first scenario, we look at household opinions on different fuels and cooking practices for a) exclusive biomass
households, b) LPG and biomass stacking households, and c) exclusive LPG households, and then look at whether
the relationship between the three categories is statistically significant. In the second transition scenario, the
same methodology is applied to a) exclusive biomass households, b) households who stack electricity and/or
LPG with biomass, and c) households who stack LPG and electricity only. In both transition scenarios, modern
energy for cooking is adopted and biomass is no longer used, and a mix of clean/dirty fuel stacking scenario is
adopted as a middle phase. The reason for analysing two scenarios is to see whether there are differences
between an LPG-only transition, and a more electricity-oriented transition. This analysis will also allow us to
understand the contextual barriers preventing households from transitioning to cooking using modern energy.

6.1.1 Transitioning to LPG
LPG use in Cambodia is associated with urbanisation, as users tend not only to live in cities and towns but to
also have lived in their community for a shorter period, relative to biomass cooking households. In comparison
to households stacking biomass with electricity, households stacking biomass with LPG tend to be more
urbanised, with higher incomes and higher education levels. That said, 25% of all exclusive LPG users live rurally,
which illustrates that the rural infrastructure for LPG in Cambodia is far from insignificant.

Cooks
exclusively
with LPG
0.36

Stacks LPG
with biomass

K-W
p value

0.54

Exclusively
cooks with
biomass
0.48

I would like to purchase energy efficient
appliances.
A solar based system is a good source of
electricity.
The monthly electric bill is or would be a
financial burden for my family.
Electricity can benefit communities through
economic and enterprise development.
Electricity is expensive for cooking.

0.83

0.80

0.79

0.366

0.43

0.52

0.55

0.003

0.78

0.82

0.72

0.001

0.93

0.94

0.90

0.010

0.48

0.58

0.54

0.088

LPG is expensive for cooking household meals.

0.29

0.49

0.57

<0.001

Certain food tastes better when cooked with
biomass compared to gas or electricity.
Collecting and preparing firewood is a burden
for my family

0.22

0.21

0.29

0.115

-0.02

0.61

0.93

<0.001

I am well aware of energy efficient appliances.

0.002

Table 13 Household opinions on modern energy fuels and cooking (1 = agree; -1 = disagree)

Table 13 presents opinions held by the head of each household according to their exclusive fuel choice. A score
of 1 represents agreement with the statement, and -1 represents disagreement. The p value provides a sense
of whether the changing relationship between the three transition options is statistically significant (green) or
not (blank). Regardless of the p value, we can also gain insight from answers that are similar across all three
transition options. In summary, this table shows that:
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•

•

•

Households who cook with biomass, exclusively or not, regard collecting wood to be a burden. This
suggests that these households would be keen on finding an alternate cooking fuel, especially given
that the respondents expressed little difference in the taste of foods cooked using biomass or modern
fuels;
Electricity is perceived to be too expensive for households regardless of where in the biomass-LPG
transition they lie. That said, the economic benefits of electrification seem to be well understood, and
the desire to own energy efficient appliances is significant;
Households that use biomass in any capacity were more likely to think that LPG is an expensive cooking
fuel than households exclusively using LPG. This helps to explain why households who choose to stack
LPG do not exclusively cook with LPG, despite spending the same on their fuel each month. Any increase
in expenditure may be seen as too much of a financial burden.

6.1.2 Transitioning to Electricity and LPG
In the second scenario, in which households might transition from biomass to electricity via a number of
different stacking options, we are interested in electricity users only. This explains why the values in the biomass
column are different to those in the previous table.

Stacks
electricity
and LPG
I am well aware of energy efficient appliances.

0.49

Stacks LPG
and/or
electricity
with biomass
0.53

Exclusively
cooks with
biomass

K-W
p value

0.57

0.423

I would like to purchase energy efficient
appliances.
A solar based system is a good source of
electricity.
The monthly electric bill is or would be a
financial burden for my family.
Electricity can benefit communities through
economic and enterprise development.
Electricity is expensive for cooking.

0.80

0.82

0.84

0.269

0.40

0.51

0.48

0.018

0.83

0.85

0.87

0.486

0.94

0.95

0.94

0.269

0.48

0.56

0.58

0.251

LPG is expensive for cooking household meals.

0.22

0.46

0.57

<0.001

Certain food tastes better when cooked with
biomass compared to gas or electricity.
Collecting and preparing firewood is a burden
for my family

0.02

0.21

0.30

<0.001

-0.27

0.48

0.90

<0.001

Table 14 Electricity-using household opinions on modern energy fuels and cooking (1 = agree; -1 = disagree)

The insights gained from this scenario are similar to those in scenario one. Namely, the benefits of electricity
and the burden of firewood are both known to the vast majority of households, and yet electricity is still seen
as being an expensive fuel. While electricity prices have traditionally been higher in Cambodia than in nearby
countries (Thailand, Vietnam, Myanmar), this does not necessarily mean electric cooking cannot be rolled out
on a mass scale. Payment innovations and increasing awareness and the availability of super-efficient electric
cooking appliances is needed in Cambodia.
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By looking across both tables at households only cooking with biomass (Table 13 – all households; Table 14 –
electricity users only), we see that electricity users are more likely to be aware of energy efficient appliances
and want to purchase them, and are also more likely to understand the economic benefits of electrification.
However, those using electricity for non-cooking purposes are also more likely to agree that the electricity bill
is a financial burden, and view electricity as expensive for cooking. This suggests that using electricity is not
sufficient in itself to shift mindsets towards eCooking. However, providing these households with the energy
efficient, cost-effective cooking appliances - that they are aware of and desire - may be the key factor in changing
perceptions in favour of modern energy cooking services.

Purchasing a cookstove
Before finishing with the different factors that influence a household members’ decision to purchase a
cookstove, it is important to understand what role gender plays within household dynamics. In Section 5.1, we
saw how cooking-related tasks tend to be divided along gender lines, with men typically spending more time
collecting and preparing fuel for cooking, and women spending more time cooking. Dave et al (2018) are
attentive to how male- and female-headed households differ in terms of their access to both electricity and
modern energy services, but before analysing these differences it is necessary to consider the decision-making
norms across all types of households.
Cooking tends to be carried out by women, and it might be expected that the time burden on women will
decrease in households where the woman is earning, is independent, and does not suffer from financial
exclusion. This hypothesis rests on the assumption that cooking is a burdensome activity, and that a greater
decision-making capacity allows for more convenient cooking and eating habits.
•

Financial Inclusion: As expected, average cooking time is significantly reduced for female spouses who
have their own bank account (83mins) compared to those with no account at all (115mins). No
correlative relationship exists concerning joint accounts (with a partner or with a group);

•

Independence: There appears to be no correlative relationship between a woman’s level of
independence – indicated by the freedom to go to markets, visit others or leave the area, by herself or
with others – and the time spent cooking each day;

•

Income Earners: Perhaps counter-intuitively, female spouses who earn money spend longer cooking
(118mins) compared to those who do not earn money (100mins). This might be explained by poor
households for whom a lack of income may result in cooking fuel and equipment being either too
expensive or not accessible. This may lead to a reliance on the cooking of others, the purchase of cheap
and ready-made staples, or on hand-outs.

For households who do have access to modern cooking technologies, we are able to explore the gender
differences in the purchasing of a particular cookstove. In the tables below, we compare households who have
obtained a modern energy cooking technology with those who have obtained a more traditional stove. One
limitation of the methodology is that it prohibits any response representing joint decision-making. For the
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purposes of clarity, we compare the three most popular choices in the sample: an LPG stove, an electric rice
cooker17, and the most common traditional stove: the New Lao stove18.

Stove type

Frequency

Percent

LPG stove

1874

50%

New Lao stove

1389

37%

Electric rice cooker

967

26%

Traditional Lao stove

547

15%

Traditional Kampong Chhnang stove

232

6%

Three-stone fire stove

183

5%

Mong/Siam stove

140

4%

Neang Kangrey stove

130

3%

Cement stove

129

3%

42

1%

Other

Table 15 Types of stoves used
LPG stove

Electric Rice Cooker

New Lao stove

Frequency

Percent

Frequency

Percent

Frequency

Percent

Male

354

19.3

186

19.7

181

13.1

Female

1478

80.7

757

80.3

1198

86.9

Total

1832

100

943

100.0

1379

100%

Table 16 Gender of decision maker for stove purchases

For all three stoves, women are more likely to decide on the purchase of a new cookstove, although men are
more likely to be involved in purchasing LPG or electric stoves (Table 16). This would appear to be at odds with
general attitude statements in which half of the households said men usually made decisions related to energy
devices. Cooking devices are likely to be unique within this category, as cooking tends to be a female-dominated
task. However, the differences in decision-making between these stoves suggests that men may involve
themselves more regularly when the cooking device is more technologically ‘advanced’.
LPG Stove
Age
N
Mean
Median

1832
43.3
41

Education
(Grade)
1812
6.2
6

Electric Rice Cooker

New Lao stove

Age

Age

943
43.9
42

Education
(Grade)
927
6.4
6

1379
45.8
46

Table 17 Age and education level of device purchasers

17

18

Electric rice cookers make up 96% of all electric cooking appliances in the survey
https://energy-access.gnesd.org/projects/36-the-new-lao-cook-stove-project.html
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Education
(Grade)
1379
4.3
4
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LPG and electric rice cookers tend to be bought by people who are slightly younger and with a higher level of
education (Table 17). The age difference is comparatively small; men buying modern energy devices tend to be
in the 40-45 years old range, and between 45-50 years old for the New Lao stove. The difference in education
level is more significant: on average, modern energy devices are purchased by people who have reached Grade
6 and upwards, whereas for the New Lao stove the average is closer to Grade 4.
Both men and women who purchase modern fuel stoves are less likely to earn their income from agriculture
(Figures 13 and 14). In fact, women who are self-employed in other sectors are far more likely to buy modern
fuel stoves. The same is true for self-employed men, but with a skew towards electric rice cookers rather than
LPG stoves.

Figure 13 Occupation category for purchases of three popular cookstoves (men)

Figure 14 Occupation category for purchases of three popular cookstoves (women)

For the official diagnostic, Dave et al (2018) focus on people’s willingness to pay for a) improved cookstoves ($5)
and b) an ‘aspirational’ cookstove ($40). Illustrated in Figure 15 below, a quarter of both men and women
expressed a willingness to pay the full price for the high-value item upfront, and a further third (36% men; 33.7%
women) would pay a third upfront. The authors argue that these similarities are significant; the fact that women
are just as willing to pay for the stove as men, despite their lower incomes, suggests that non-financial factors
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may be taken into account, such as the health benefits or the greater convenience and flexibility that the stove
provides.

Figure 15 Willingness to pay for an aspirational stove (160,000 riels = full price). These graphs are based on weighted data
(Dave et al, 2018)

7 Learning points from Cambodia
Cooking with electricity
This report has shown the importance of nuanced data collection and analysis when attempting to understand
the opportunities and challenges of transition to modern energy cooking. The official diagnostic focuses on
primary cooking solutions and in doing so overlooks the extent to which electricity is used for cooking as part of
a stacking solution: 30% of households surveyed cook with electricity, and this rises to over 50% when
considering only those that use electricity in some other form.
A third of households cooking exclusively with charcoal or wood (purchased or collected) have at least Tier 3
electricity, which is deemed sufficient to support electric cooking. In fact, 20% of households that only cook with
biomass have above average quality electricity supply, and a further 40% fall into the average category. This
analysis has also identified that electric cooking is possible in rural areas among low-income populations,
although electricity in these instances tends to be stacked with biomass. This suggests that modern energy
transitions are possible in both urban and rural settings, and electricity is more likely to be available in rural
areas relative to LPG.
Households in Cambodia tend to be aware of the benefits of electrification and respond positively to the
potential of using or owning energy efficient appliances. Although the data suggests that electricity is an
affordable option for many households, perceptions around the cost of electricity remain a barrier to household
transitions. Alternative payment mechanisms and the availability of energy-efficient, cost-effective appliances
therefore seem vital to continuing the fast pace of modern energy appliance uptake in Cambodia.

31

www.mecs.org.uk
Cooking with LPG
In comparing the costs of purchased wood, LPG, and charcoal as exclusive cooking fuels, this analysis has shown
that wood is the most expensive of the three. The additional efficiencies and controllability of LPG and charcoal
seem to make them comparatively cheaper over time. When we introduce households that practice food
stacking with biomass, LPG seems to be the cheapest of the three.
The use of LPG as a cooking fuel therefore appears to be driven by three factors:
●
●
●

Convenience. Those who have access to LPG spend less time gathering fuel and preparing their stove,
and these tasks are clearly regarded as a burden by households using biomass.
Cost. LPG appears to be cheaper than purchased biomass. There seems to be a preconception held by
biomass users that LPG is unaffordable, and this is not shared by LPG users.
Location. While there are plenty of rural households that cook with LPG, the majority of LPG users are
found in urban areas.

While biomass users say they prefer the taste of food cooked with biomass, scores are relatively weak, so this
is unlikely to present a strong barrier to adopting modern fuels. The labour burden associated with firewood is
clearly felt by biomass users, and is mitigated by a shift towards modern fuels, so this could be used in messaging
to promote changes in behaviour.

Gender implications
While the gathering and preparing of household fuels is shared between the genders, it seems that the
responsibility of cooking falls primarily on women, and women are therefore most likely to be positively
impacted by reduced cooking times associated with modern energy fuels. No clear relationships have been
found between the time burden of cooking and female empowerment indicators.
Women usually make decisions on stove purchases, and this is true for both traditional and modern fuel devices.
This is at odds with the general attitude that men make decisions related to energy devices, and shows that
attitudes that cooking is the woman’s domain dominate. This is an important finding for the design of any
influencing activities.

Figure 16 Grilling bananas in Phnom Penh, Cambodia (source: allphotobangkok)

32

www.mecs.org.uk

8 End note
This working paper is created to stimulate discussion and to prompt others to analyse the data further. We
thank the World Bank and the Government of Cambodia for their collection of the data and making it available
as a public good. We are sure there may be more in the data that could assist guiding the collective to transition
from biomass to modern energy cooking solutions and we present this only as a start.
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