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Executive summary
This report details an investigation into the acceptability of Electric Pressure Cookers (EPCs) in
Nepal in both on- and off-grid rural contexts. Although a priority of the Government of Nepal,
electric cooking is still seen as expensive and problematic by the public. From previous studies and
local knowledge, it was found that Nepali cuisine heavily relies on boiling (rice, lentils, water) and
light frying (meat, vegetables), making EPCs a suitable option for an electric cooking solution.
Alongside this, pressure cookers are often used on existing stoves so that users will understand
their cooking mechanisms. The project worked across four key areas:
1. Understanding the state of the Nepali EPC market - determining what pressure cookers are
available in the market and testing to ascertain which are the most suitable for use in rural
contexts?
2. Support cooks to use EPCs - development of a Nepali EPC cookbook and demonstrations of
cooking using EPCs.
3. Implementing a pilot project - using both on- and off-grid sites to understand the acceptance
of EPCs in Nepali kitchens through an intensive cooking diary monitoring and a marketplace
distribution of devices.
4. Dissemination of information on electric cooking - disseminating the project data gathered
through government, both local and national, as well as promotional material.
Six EPCs were selected from the Nepali marketplace from prices ranging between 6000 - 12000
NPR and evaluated for their performance and suitability, using two different methods: visual
inspection and water boiling test (WBT). The visual inspection showed that five of the six selected
EPCs were suitable for use, with the remaining EPC performing relatively poorly in the availability
of cooking options, the design of the body, and aftersales care, and therefore discounted from
further tests. The WBT was conducted at two different supply voltages, 220 V and 180 V, to reflect
the voltage fluctuations experienced in rural grids. At 220 V, tests showed the five devices all had
similar efficiencies, greater than 80%, starting from cold and hot, with all EPCs taking just over 30
minutes to boil 4 liters of water. At a supply voltage of 180 V, the efficiency remained similar for
all EPCs, with only one dropping to 79%, but the time to boil the water doubled to around 60
minutes. Using these tests, the Urban EPC was selected as the most suitable for the project, with
high efficiency, fast cooking time, and robust design from the visual inspection.
Through the experiences cooking with EPCs, the project team developed an eCookbook. The book
included comparisons between the different cooking technologies available in Nepal and a series
of recipes to cook with an EPC. Controlled cooking tests (CCTs) were conducted across the
different cooking technologies using three traditional Nepali dishes: rice, daal (lentils), and
chicken curry. These found that cooking with an EPC was less than half the cost of the LPG and
firewood, at 6.3 NPR compared to 13.8 NPR and 13.3 NPR respectively, with the induction stove
and infrared stove slightly cheaper than LPG at 11.8 and 12.6 NPR respectively. The recipes
developed in the kitchen lab were also shared with participants in the pilot project through
demonstration events and in-person and phone support throughout the pilot study.
The pilot study was implemented in two sites in rural Nepal: an on-grid site in South Lalitpur,
Lalitpur district, Central Nepal, and an off-grid site powered by a micro-hydropower plant (MHP)
in Salyan, Solukhumbu district, Eastern Nepal. In both sites, two different interventions were
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undertaken. Firstly, a 6-month study into the acceptance of EPCs within rural kitchens, using
cooking diaries to understand the transition and usage of the EPCs and smart meters to record the
energy usage. This study was carried out with 30 households in each site. The second intervention
was where EPCs were distributed at a reduced cost for the households, with household smart
meters installed to understand the usage of the devices but reduced monitoring and support from
the project team. This expansion saw an additional 80 households in South Lalitpur and a further
20 households in Solukhumbu. The pilot study showed that the households accepted the EPCs
well, with slight modifications in their diet. Households used the EPCs throughout the pilot, on
average 1.8 times/day in Salyan and 1.5 times/day in South Lalitpur by the end of the 6-month
study. They generally cooked rice and daal in the EPCs as these were found to be easier to cook in
the EPC than with their standard stoves with no real change in taste, using them for around 30%
of all heating events, which led to a reduced firewood consumption by 55% in Salyan.
The EPCs enabled households to carry out more concurrent cooking events, increasing from 10%
to 30%, which freed more time for other tasks. With this regime, households were found to use
0.5 kWh of electricity each day costing either 3.5 NPR or 4.4 NPR depending on the tariff used at
the site. Two additional pieces of equipment were distributed to households to see if this would
increase the consecutive cooking opportunities for the EPC. Hot cases were given to all the
households towards the end of the intervention, which were used well by households, but did not
encourage further consecutive cooking in the EPC. Additional inner pots for the EPC were
distributed to 5 households but again this did not encourage consecutive EPC cooking. Additional
EPCs, distributed to a further five households, were often used concurrently and their benefits
appreciated. Data from the smart meters showed that although 30 EPCs were installed in the grid
at a potential load of 27 kW, the average maximum load was less than 6 kW in the morning and 10
kW in the evening. However, due to the peaks in both morning and evening, households often
experienced a significant voltage drop, which caused the cooking time to increase.
Working with government partners, the project created two promotional videos on the benefits
of electric cooking and EPCs, and two tutorial videos have been made to show how to cook Nepali
cuisine with an EPC. These videos have been shared with partners nationally and worldwide. The
Nepali organisations involved in electric cooking also have conducted knowledge-sharing events
to share experiences, outcomes, and learning points from their projects. Biraj Gautam, research
coordinator/PEEDA CEO, attended COP26, facilitated senior officials of the Government of Nepal
to share Nepal’s aspirations on electric cooking through different forums.
This project has demonstrated clearly that electric cooking is appropriate for Nepali cooking
culture and can be assimilated into daily practices. The EPC is a useful device as part of this
assimilation, but is clearly not the complete solution, with households requiring additional stoves
to cook other dishes on. However, one major benefit of the EPC is that its load impact on the grid
is less than other traditional stoves, and so when a grid may only have a capacity for 10 x 1 kW hot
plates, it should be able to accommodate more than 30 x 1 kW EPCs.
Two key barriers were identified during the project: technical reliability and perceived cost. The
failures in both the electrical grid and EPCs in the pilot sites caused reduced electric cooking
events. The electrical grid often failed, with the frequency increasing during the monsoon season,
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causing households to revert to their previous stoves. The EPCs also experienced technical failures
due to insect infestation, malfunction, or accidental damage, resulting in 27 EPCs requiring
maintenance during the project period. For wider-scale rollouts, these technical failures require
rapid repair and maintenance solutions to ensure that the consumers do not lose faith in their
electric cooking solution. This creates an opportunity for local repair and maintenance centres to
support consumers. Consumers still perceive electric cooking to be expensive, with some
participants in this project not able to join in the EPC marketplace rollout due to upfront device
cost. The electricity cost is shown to be much less than the equivalent wood or LPG cost, and the
savings could be used to support finance for electric cooking devices, requiring support from the
local finance sector to enable loans for households. The cost savings also need to be promoted
widely, enabling households to make informed decisions on their cooking solutions.
Participants in the pilot study regularly used the EPC over the six-month study period, nearly twice
a day on average, and still are using them now the project has finished. The EPC marketplace
rollout further demonstrated that there is a demand for these devices, and households are using
them almost every day. The EPC is replacing both firewood and LPG. Some participants
appreciated the reduction in smoke, and so were keener to use EPC, whilst others were able to
benefit from the cost-saving of using the EPC instead of LPG. Although there is significant
potential for fuel cost saving, this is not the only demonstrated benefit to users. The simplicity and
ability to use the EPC without having to monitor it enabled participants to do other tasks whilst
cooking, which was seen as a key benefit, providing time to spend how they wished, something
that is impossible to put a monetary value on.
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1. Introduction
1.1 Project aim and objectives
1.1.1 Aim
The project aims to understand public acceptance, in on- and off-grid situations, of cooking with
EPCs, understand the knowledge required to enable EPC cooking, and find out whether food cooked
in EPCs is found to be tasty.
1.1.2 Objectives
This project intends to investigate if EPC can fit within Nepali cooking culture and assess the
perceptions of electric cooking from the on grid and off-grid users. The major objectives are to:
• Analyse Nepali EPC market.
• Develop, publish, and promote EPC cooking techniques.
• Understand EPC usage in on- and off-grid communities through a 6 month pilot study.
1.2 Background
Indoor air pollution is a critical health issue that affects many households in Nepal. Approximately
63.6%—or 3.59 million—of Nepal’s 5.64 million households cook indoors, using fuels like firewood,
cattle dung, or agro-waste, in inefficient traditional cookstoves. The negative health
consequences—disproportionately impacting women and children—have been well documented.
The collection of these fuels is an arduous process, occupying most of the day and causing physical
stress. Smoke from these stoves penetrates deep into the lungs, causing deadly and acute health
effects. Moreover, World Health Organization’s report has stated that every year around 24,000
people die due to indoor air pollution in Nepal.
Nepal currently has an installed capacity of around 1,900 MW with the country’s peak demand
standing at 1,550 MW and a surplus of 300 MW in monsoons. Moreover, the country has set a
target of 15,000 MW by 2030. Aligning with the same national target, access to clean cooking
solutions has emerged as one of the favourable alternatives of electricity consumption within the
country itself. In the past, clean cooking was primarily focused on technologies with more efficiently
combust solid biomass such as shifting from Tier 1 to Tier 3 cooking stoves. However, the focus of
the clean cooking sector is gradually shifting to replace traditional fuels to modern cooking fuels
i.e., electricity. The growing interest in cleaner cooking alternatives among policymakers, civil
societies, and development partners is subsequently creating new opportunities in the same sector
although the transition to electric cooking in Nepal is just at an infant stage, where over 63% of
households still cook with biomass. Electric cooking also gaining traction as the government wants
to reduce the costs to the economy from importing LPG.
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2. Methodology
The previous MECS TRIID cooking diary study, Assessing electric cooking potential in micro
hydropower microgrids in Nepal, had mainly focused on understanding the cooking with induction
stoves in the community powered by Micro Hydropower (MHP). The study showed that only a
limited number of induction cookstoves could be used in the MHP due to the constant high
electricity demand of the stoves. It recommended battery storage cooking options for a large
number of households. Electric Pressure Cooker (EPC) is a relatively new cooking technology in the
market. Primarily conducted in Africa, many studies have shown that the EPC is the most efficient
cooking technology and has high safety provisions1. However, information about the EPC was very
limited to the practitioners and users in Nepal. Nepal has ambitious targets to promote electric
cooking to Nepali households, and it is imperative to collect the field evidence of different electric
cooking technologies. Hence, this study focused on understanding the use of EPC in the Nepali
kitchen. Furthermore, we have also carried out some research in the kitchen laboratory established
in the PEEDA to understand the potential of the EPC better and compare the EPC with different
cooking stoves available in the Nepali market.
2.1 Outline of the concept
The project was subdivided into three main work packages: Field Data Gathering, Investigation of
Electric Pressure Cookers in the Nepalese market and Analysis and Reporting. These are described
below.
Work Package 1: Field Data Gathering
A 6-month pilot study intervention was conducted, distributing EPCs within two rural communities
in Nepal in on- and off-grid sites. The pilot used the Cooking Diaries approach and consisted of four
phases:
•
•
•
•

Baseline - prior to the intervention;
Transition - as households were introduced to the EPCs;
Monitoring - where households used EPCs, monitored using lite surveys
Endline - at the end of the 6-month intervention period.

The updated intensive cooking diary developed in the MECS TRIID study was used to collect
household cooking information during the Baseline, Transition, and Endline data collection phases.
The intensive cooking diary recorded cooking practices within households including meals, times,
stoves used, and energy usage. Alongside this, a “lite” survey was used during the monitoring phase
to understand how the EPCs were being used and provided support for the households during this
time. Smart energy meters, designed by A2EI-Germany, were used in each household throughout
the 6-month study to understand the electricity consumption of EPC in each cooking event. Further
information on the cooking was collected through a registration survey, phone calls, and mid-point
survey.
Members of local communities were selected for the role of the enumerator, who then got
intensive training for high-quality data collection. The main cook in each household was trained on
using the EPC and on the use of notepad, a short form to record real-time cooking data by the main
cook. The researchers supported the participating households and enumerators both onsite and
1

Example studies: Experiences of Electric Pressure Cookers in East Africa?, A Comparison of Functions and
Safety Features on Electric Pressure Cookers
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remotely. The data collected by the enumerators was stored on the KOBOToolbox platform and
was regularly checked and verified for quality data.
To understand the convenience of cooking, hot-cases were distributed to all the participating
households after completing the first transition phase. In addition, 5 households in the on-grid site
were supported with 2 EPCs in each house, whereas 5 households in the MHP site were supported
with an additional one EPC cooking pot.
In the on-grid site, 30 households were selected for the core cooking diary research and 80 more
EPCs were rolled out after 5 months of the cooking diary research phase, as part of the marketplace
study. In the off-grid site, 30 households were selected for the core cooking diary research, and 20
additional EPCs were rolled out 5 months later as part of the marketplace study. The MHP minigrids are a different and unexplored prospect for electric cooking, which requires investigation for
adoption to be realised. The project determined the adaptations necessary for MHP mini-grids to
support electric cooking.
Hence, this study intended to understand the interference of cooking in the MHP microgrid, and
the effect it has on the on-grid site. Using high-quality data loggers and sensors in the Micro Hydro
Powerhouse ensured high data quality to allow investigation into the impact of electric cooking on
the MHP mini-grid.
To intervene Electric Pressure Cookers in off-grid households, it was necessary to inspect and check
the maximum load on the transformers. In close coordination with the MHP operators and the MHP
secretary, a technical team examined four transformers with a load capacity of 50 KVA (3) and 35
KVA (1). The purpose of load measurement was to identify whether the transformer was operating
at its maximum permissible secondary current or not. Furthermore, to measure the surplus current
capacity of each transformer to determine the number of households for electric cookers'
intervention.
A separate study was conducted to understand the cost and time of cooking on various stoves and
fuels namely, LPG coupled with regular 2 burner stove, traditional woodstove, induction cooktop,
infrared cooktop, and electric pressure cooker.
Work Package 2: Investigation of Electric Pressure Cookers in the Nepalese market
Market Assessment of EPC was done to find the availability of EPCs in the Nepalese market. The
survey showed that the price of EPC ranged from NPR 6,000 to NPR 21,000. Looking at the sociocultural aspect of Nepal, expensive equipment is hard to penetrate to the mass. Hence, this project
selected the EPCs which were available under the price of NPR 12,000 for further study. Electron,
Philips, Geepas, Baltra, Urban, and Kenwood were the six brands found in the Nepalese market at
a price of below NPR 12,000. These EPCs’ power ratings were 850 W to 1 kW range.
Various tests, Visual Inspection, Water Boiling Test, Controlled Cooking Test, Maximum
Temperature Test, Low Voltage Test, were performed in the PEEDA kitchen laboratory. These tests
guided the selection of the Electric Pressure Cooker for the research and provided important
knowledge before rolling them out in the community. The detail of the testing tools and the
respective results are described in the annexes. The laboratory work was carried out from August
2020 through November 2020.
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Work Package 3: Analysis and Reporting
The data generated in WP1 were used to develop a strong understanding of the Nepali cooking
context, by analysing the data from the cooking diaries together with household data loggers and
the MHP system data. Utilizing all the datasets, enabled a strong understanding of how EPC can be
integrated into the national grid and MHP mini-grid and identified the opportunities and challenges
of promoting EPC. The datasets will be published online, along with analysis of the work through
academic papers and technical reports, to ensure that this knowledge is widely disseminated.
A Nepali E-cookbook and report comparing Primary Use Electric Cooking Technologies for Nepal
were also developed by combining knowledge generated during the implementation of current and
previous projects.
Intellectual Property Rights
There are no intellectual property rights associated with this project.
Assumptions made
There are three main assumptions made in this work: firstly, selected households in the national
grid and MHP grid represents the cooking consumers in rural and peri-urban Nepal; secondly, the
cooking that takes place during the baseline, transition, and end-line phase is typical of standard
cooking practices for Nepali households, with minimal changes due to the study; and finally that
the cooking diary protocol captures the actual cooking practices, with participants recording all data
required.
2.2 Implementation
2.2.1 Field Site Selection
The research team wanted to understand if there are technical and behavioural differences in
promoting electric cooking in on-grid and off-grid sites; hence this project was planned accordingly.
Important aspects considered while selecting the communities were: representation to a larger
population of similar type, is year-round accessible and reachable within one day travel, higher
social capital ensuring full support for the research from the local government and local
stakeholders. The map below shows the locations of the communities selected for the research.
On-grid Site
Mahankal Rural Municipality is a rural municipality in the Lalitpur district in Bagmati province of
Nepal. The rural municipality is about 60 km south of Kathmandu. It consists of 6 wards with
scattered villages. For this research project, all six wards, namely Gotikhel, Maanikhel, Bukhel,
Kaleshwor, Thula Durlung and Chandanpur (Chamrang Besi) were taken into consideration. 5
households in each ward were selected for the intensive cooking diary study.
Off-grid Site
Triveni Solukhola Micro Hydropower Project community at ward number 1 & 2 of Nechasalyan Rural
Municipality in Solukhumbu District of Province 1 was selected for MHP mini-grid cooking research.
This MHP has a 100 kW installed electricity generation capacity. The village is about 300 km
northeast of Kathmandu. The households were selected in 3 different clusters namely Deupujey (12
HHs), Fedi (12 HHs), and Runga (6 HHs) based on the power supply capacity of the transformers.
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Map 1: On-grid and Off-grid Research Sites
2.2.2 Household selection
A set of household selection criteria was used for the participating household selection. The criteria
were discussed with the local contact point in each village who supported reaching out to the
potential households who could participate in the intensive research. The selection criteria for the
households were as follows:
• The participant household should have at least one main cook.
• Main cook must be literate with the ability to read and fill in the notepad form.
• Households/ Main cook must be motivated and willing to participate in the research
• Households that cook 2 or more meals at home.
• Main cook should be willing to learn and explore cooking in EPC
Keeping the above criteria into account, 30 plus HHs were shortlisted in each project site. The preregistration survey meeting with the interested households supported actual household selection.
The survey was conducted using KOBO Toolbox. The survey was designed to get the baseline data
on the following aspects.
• Consent to conduct research
• General information about participants including literacy of the main cook
• Cook details
• Cooking Habits
• Cooking appliances present in the household
• Fuels used for cooking and their convenience
11
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•

Health impacts in the family from the use of traditional fuel

2.2.2 Enumerator Selection
The role of the enumerator is crucial to gather the quality data; hence enumerators were selected
carefully and trained accordingly. Enumerators collect the cooking diary data from the households
and input it into the KoBoToolbox platform. 6 enumerators were selected in the off-grid site and 5
enumerators were selected in the on-grid site. The selection criteria used for the enumerators are
mentioned below:
• Must have completed higher secondary education
• Can commit to staying in the village and collecting data for a period of 6 months.
• Willing to travel daily in the appointed households to collect data
• Ability to communicate clearly, instruct and verify the data
• Can learn to use the Kobo platform on tablet
• Friendly and social
2.2.3 Technology Demonstration and Training
Hands-on experience is important for the users to adopt new technology with confidence. Hence,
a live cooking demonstration event was organized in each cluster. The enumerators and
household’s main cook were encouraged to use the EPC in the event under close supervision. Short
videos on how to cook different food in EPC were shared on each participant's mobile phones, and
an EPC use brochure was distributed to all. Moreover, the training was also conducted to orient the
participant to use the notepad and KOBO.
2.2.4 Data Collection Phases
The whole project cycle was divided into 4 major phases. The details on commencement and end
date are compiled in the following table. Apart from the intensive and lite survey, registration and
mid-point surveys were carried out to understand various information not included in the cooking
diary study.
On-grid (South Lalitpur)

Off-grid (Solukhumbu)

Start date

End date

Start date

End date

Wednesday,
March 10,
2021

Tuesday,
March 23,
2021

Sunday,
January 17,
2021

Saturday,
January 30,
2021

Remarks

Phases
Baseline
(Intensive)

Transition
(Intensive)

Friday, April
2, 2021

Thursday,
April 15,
2021

Thursday,
February 25,
2021

Monday,
March 8,
2021

On-grid: Some
variation, some
HHs later in April
and into May, up
to 8/5/21
Off-grid: Some
variation with
data collected
until 13/3/21
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Lite survey

Tuesday,
April 20,
2021

Thursday,
May 20,
2021

Tuesday,
April 20,
2021

Thursday,
May 20,
2021

During the
lockdown, a
preference
survey was
completed.

End line
(Intensive)

Thursday,
August 26,
2021

Thursday,
September
9, 2021

Sunday,
August 1,
2021

Saturday,
August 14,
2021

Off-grid: Some
variation with
data collected
until 19/8/21

Special case in Kaleshwor
(2-EPCs in 5 households in on-grid site)
Monday,
April 5, 2021

Sunday,
April 18,
2021

(Intensive)

Saturday,
August 28,
2021

Friday,
September
10, 2021

Lite survey

Sunday,
September
12, 2021

Tuesday,
October 12,
2021

Baseline
(Intensive)
Transition

Baseline Phase
The intensive cooking diaries approach was used with participants to record their current cooking
practices, and therefore see how these changed as EPCs were introduced to the kitchen in the
Transition phase.
Transition Phase
The Transition phase is used to create a baseline for how households use the EPCs when they are
first introduced to it, which can then be compared through the whole pilot project period.
Before data was collected in the transition phase, EPCs were distributed followed by the live open
cooking demonstration program. The cooking demonstration was also carried out in individual
households. Additionally, cooking video tutorials and brochures were also provided to the
participants to make them familiar with the various functions of the EPC. A smart energy meter was
installed in the individual household of the participants to record the cooking data. The household’s
electricity wiring was upgraded to support cooking. The intensive survey form was also distributed
to the participants.
Lite Survey
Lite survey was planned for 1 month of data collection to find the preference of EPC and behaviour
change, focussed on electric cooking but not to place a large burden on participating households.
But, due to the global pandemic of COVID-19, it was not possible. So, the weekly phone
conversation was carried out with the participants to know their preferences. The conversation also
13
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acts as a medium of technical backstopping. Some minor defects were also resolved through
communication, and it also encourage the participants to use EPC. The installed household energy
meter also helped compare the data between the phone correspondence and data stored.
A questionnaire was prepared and asked to each of the participants during the weekly phone
conversation. The questionnaire can be found below:
• Have you been using EPC?
• What are the dishes that were cooked during the past week?
• Did you like the experience of cooking with EPC?
• Any problems faced? Any dishes the user could not cook? Technical challenges?
Endline Phase
Endline intensive survey was carried out for 15 days like the transition phase prior to the end of the
project. This was to understand the change in cooking behaviour over the 6-month pilot study
period. The intensive cooking diary form was distributed to all participants and was tallied with the
data stored in the energy meter.
Midpoint survey
The research team intended to understand the EPC users' experience on a variety of food cooked
in EPC, taste, timesaving, use of additional free time saved from e-cooking, cost of cooking, any
support need, etc to seek any additional interventions are of necessity. The survey was initially
planned for April 2021, but due to COVID restrictions, the survey was possible only before the
Endline survey. This survey was beneficial for understanding people’s experiences in addition to the
information collected from the intensive cooking diary study.
2.2.5 EPC Intervention: Marketplace Rollout
During the Marketplace Rollout, 100 EPCs were distributed to interested community members in
both sites at subsidised prices. This occurred around 5 months after the initial pilot study
intervention. Households were self-selecting, with support from the Enumerators identifying who
within the community were interested in transitioning from traditional to modern cooking
technology. Within this intervention, households had a much lower monitoring overhead, with
smart meters installed in each house, and short surveys carried out with the participants to
understand their views on the technology.
The successful completion of the intensive cooking diary study stood up as a benchmark. The
reliability and sustainability of the product created a positive environment. Additionally, the
emphasis shown by the PEEDA organization towards the project and the dedication of staff in
promoting the EPC, equipping the participants with training, demonstration, technical backstopping
was considered as the motivation factors.
In this phase, eighty EPCs were sold in on-grid sites and twenty in off-grid sites to interested
households. Energy meters were installed in all households of 100 participants to record the load
profile, cooking behaviour etc. Cluster-wise cooking demonstration programs were conducted to
teach how to handle the EPC, make familiar with EPC and procedure to carry out the cooking in it.
2.2.6 Micro Hydropower (MHP) electrical data collection and analysis methodology
To carry out the baseline study for Electric Pressure Cookers' suitability in off-grid households, it
was necessary to inspect and check the maximum load on the transformers. In close coordination
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with the MHP operators and the MHP secretary, the technical team members of KAPEG (Kathmandu
Alternative Power and Energy Group) examined four different transformers' technical parameters
with a load capacity of 50 KVA (3) and 35 KVA (1). The purpose of load measurement was to identify
whether the transformer was operating at its maximum permissible secondary current or not.
Furthermore, to measure the surplus current capacity of each transformer to determine the
number of households for electric cookers' intervention.
The MHP electrical data is collected through standard data loggers from Campbell scientific
instruments. The key purpose of the MHP electrical data collection is to study and differentiate the
impact of the new cooking appliance load increase in the MHP grid. Data loggers were installed in
the powerhouse for collecting various electrical parameters such as Power, AC voltage and current,
power factor of the three different phases to investigate the effect.
The data loggers were configured with 10 second sampling time with a logging interval of 1 minute.
The loggers recorded 6 samples of instantaneous data and averaged it over a minute interval. The
sampling and logging interval was chosen considering the transient spikes and also the logger’s
storage capacity. The MHP operator was trained to interface and operate the data logger and visual
software platform in the computer system so that the technical team could monitor the
instantaneous data and the status of data collection through remote communication.
The analysis of the MHP data involved using three different software platforms for data
conditioning, filtering, and visualization. Data are first observed in Microsoft excel for initial
inspection, calculation, and some filtering. Python and SAS visual analytics are used later mostly for
visualization. In the later stages, the data recorded in the minute interval are resampled to 10minute intervals for creating clear comparative plots.
2.3 Reflection on Methodology
All the activities in all the phases of the project were carried out smoothly. Selection of sites for the
project, selection of household and enumerators were made easy with the support of local focal
persons, orientation, and training programs to household and enumerator were successfully
accomplished. Live cooking demonstration programs to facilitate the people and encourage them
was a milestone step in both sites. But, when the world including Nepal was facing the impact of
COVID-19, the impact of it was also seen in the project.
The global pandemic, COVID-19 has driven back all the sectors worldwide. Nepal also suffered a lot
during the epidemics. The Government of Nepal issued a nationwide lockdown prohibiting domestic
and international travels, closure of the border, and non-essential services making it impossible for
field movement. Thus, there was a discrepancy between the planned activities in the proposal and
actual field updates. Moreover, some of the participants were victims of COVID-19 due to which
local enumerators were also not able to visit the participants and send the data effectively. But the
team tried to fill the gap by the correspondence with the participant and encourage them using the
EPC. The conversation also helped to provide technical assistance and guidance for some minor
mistakes. The team prepared a correspondence report taking the reference of phone call done
weekly.
The training session, demonstration events, baseline survey, transition survey, lite survey and end
line survey were well designed for the data collection for the research. The project was able to
retrieve the necessary data from the project. So, it can be said that all the steps were tactfully
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designed. But, after the completion of project, it seemed that the data collection for each phase
was a bit long. The participants were somehow compelled to fill in the data. So, if we could design
a shorter period for each phase, the participants will be more graceful and participate in the project
more actively and effectively.
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3. Main research findings and lessons learned
3.1 Lab Testing of Cooking Devices
3.1.1 Comparison of EPCs in Nepali Market
Six EPCs were purchased from the marketplace, as discussed in Section 2.1. These were tested
through visual inspections and water boiling tests (WBTs) to see which would be most suitable for
distribution in the two pilot study communities.
Visual Inspections
Based on the literature, a visual inspection checklist was developed covering six different areas of
the EPC design: casing, cooking options, design of the body, safety device, ease of handling, and
after-sales service. The overarching criteria had sub-criteria, against which each device received a
score, which was then weighted to achieve an overall score for the device. For more details of this
process and the results, see the Annex.
The final scores for each device are shown below in Table 3.1.
Table 3.1 Visual inspection scores for six EPCs in the Nepali market.
Max.
Criteria
Electron Geepas
Baltra
Kenwood
Score
15%
10.8%
15.0%
10.8%
15.0%
Casing
20%
10.4%
15.2%
16.8%
12.0%
Cooking Options
10%
8.1%
8.1%
7.3%
6.1%
Design of Body
30%
24.0%
27.0%
21.0%
24.0%
Safety Device
10%
10.0%
10.0%
10.0%
7.2%
Handling
After sales
15%
15.0%
4.2%
15.0%
4.2%
service
100%
78.3%
79.5%
80.9%
68.5%
Grand Total

Urban

Philips

15.0%
17.6%
8.9%
27.0%
10.0%

12.6%
15.2%
5.8%
21.0%
10.0%

4.2%

15.0%

82.7%

79.6%

As can be seen, by Table 3.1, each EPC has their own strengths and weaknesses in the design. Five
of the six EPCs score in the region of 80%, with only the Kenwood scoring less than 70%, so this is
discounted from further experiments. The Kenwood had a combination of poor after-sales
service, body design without a display and limited cooking options.
Water Boiling Tests
Water boiling tests (WBTs) were performed on the remaining 5 different brands of EPC to check
their thermal performance. The experiments were conducted in 2 voltages – 220V and 180V, to
check the performance of the EPC in off-grid situations where the voltage often fluctuates. The
experiment begins from a room temperature and ends at the pre-determined local boiling point
of 93.5 degree Celsius temperature. A water volume of 4 litres is used for the experiment. A total
of 60 WBT tests were performed in the lab, which included three cold start and hot start
experiments in each EPCs model.
Further details of the procedures and full results can be found in the Annex.
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Table 3.2 Water boiling test efficiencies and time to boil 4 litres for 220 V supply.
Standard Voltage 220V
EPC

GEEPAS
BALTRA
ELECTRON
PHILIPS
URBAN

Avg Cold
Avg Hot
Start η
Start η
0.85
0.851
0.812
0.823
0.85
0.856
0.833
0.873
0.861
0.904

Time to boil from
Time to boil from
25°C to 100°C (CS)
25°C to 100°C (HS)
(mins)
(mins)
35.17
35.82
35.46
35.47
36.09
36.62
35.49
34.48
30.90
30.37

Table 3.3 Water boiling test efficiencies and time to boil 4 litres for 220 V supply.
Low Voltage 180V
Time to boil from
Time to boil from
EPC
Avg Cold
Avg Hot
25°C to 100°C (CS)
25°C to 100°C (HS)
Start η
Start η
(mins)
(mins)
GEEPAS
0.862
0.872
65.30
64.34
BALTRA
0.788
0.789
64.28
60.92
ELECTRON
0.83
0.846
65.21
64.96
PHILIPS
0.82
0.84
62.58
59.98
URBAN
0.855
0.873
58.00
56.11
As shown in Table 3.2, all EPCs tested had efficiency greater than 80% at a supply voltage of 220 V,
which is a lot higher than conventional cooking stoves. When the voltage drops by to 180V, Table
3.3, double the time is required to boil the same amount of water. The efficiency however is not
compromised much as most of the EPC still produced efficiency greater than 80%. Only BALTRA
EPC was found to perform below 80% efficiency, and this is only by a small margin. Out of the 5
brands, URBAN EPC was found as the best EPC in terms of ability to boil water with the least
amount of fuel and quickest time at both supply voltages and was therefore chosen to be used in
the field trials.
3.1.2 Controlled Cooking Tests: Comparison of Cooking Stoves
5 cooking stoves, namely EPC, Induction stove, Infrared stove, traditional firewood stove, and LPG
stove. EPCs come with a standard Pot, for other stoves, a pressure cooker (Diamond 5 liters with
inductive base) was used, which is the most common cooking pot in Nepalese households to cook
the selected dishes. Controlled cooking tests (CCTs) using a standard meal recipe for rice, lentils
(daal) and chicken curry were used to compare the different cookstoves. The performance of the
selected stoves was compared in terms of time to cook, energy consumed, cost and usability.
Further details of the recipes, procedures, and full results can be found in the Annex.
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Total Cooking Time
Total cooking time is the time when the electric devices were switched to ON mode or LPG stove
was lit or the firewood was lit till the time when the dishes were fully cooked and removed from
the stove. The induction and infrared stove were limited to 1000 W to match the power of the
EPC, with the traditional firewood stove and LPG stove unconstrained.

Figure 3.1 Cooking time to cook meal of rice, lentils, and meat curry for different cookstove types.
As shown in Figure 3.1 The LPG stove is faster than other stoves if the other electric stoves run
around 1000W power mode, as more energy is available to cook. The longest cooking time is seen
in the EPC, almost double the time of the LPG stove. Cooking in the EPC is still faster than cooking
in open or non-pressurized cookers. When unconstrained to 2000 W, the Infrared can cook in a
similar time duration as LPG. Cooking with firewood is also faster than Induction, Infrared or EPC
and this depends on the size of the firewood stove used and the amount of firewood used to
create fire.
Cooking Energy and Cost
The electricity consumption in electric cookers like Induction, Infrared and EPC is measured
directly using an HTC digital plug-in energy meter. This direct measurement is not possible for
firewood and LPG, so an equivalent electric consumption is calculated by conversion of the
quantity of fuel used to energy using calorific values. Firewood Uttis (Alnus nepalensis) with a
calorific value of 18230 kJ/kg is used for the study. LPG with a 60:40 mix of Propane and Butane
was used in the study and the equivalent calorific value is calculated as 49938 kJ/kg. The results of
the comparison to cooking the same meal comprising of Rice, Daal, and Meat is presented below.
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Figure 3.2 Energy consumed to cook a meal of rice, lentils, and chicken curry for different
cookstove types.
As can be seen from Figure 3.2, the energy from firewood is up to 8 times higher than most of the
other stoves for the different recipes, due to the highly inefficient nature of the stove. The EPC
consumes the least energy of all, using 0.63 kWh to cook the meal, compared to 9.90 kWh for the
firewood stove, with the electric stoves consuming less energy than the LPG as well.
The cost of this energy can then be calculated by using the following assumptions:
• Electricity: NPR 10 per kWh;
• 14.2 kg LPG cylinder: NPR 1440;
• Firewood: NPR 6.3 per kg;
Using these values and the associated calorific values for LPG and firewood, the cost of the energy
can be calculated, as shown in Figure 3.3

Figure 3.3 Cost of fuel to cook a meal of rice, lentils, and chicken curry for different cookstove
types.

20

PEEDA

This shows that for this meal, the EPC at 6.3 NPR is nearly half the cost of the induction cooker,
whilst the firewood and LPG stoves are the most expensive fuels at over 13 NPR each. Again, this
reflects the efficiency of the cooking process within the EPC, that was demonstrated in the WBT.
Usability
The usability was assessed across all stoves except the firewood stove by a group of home cooks.
Their feedback was divided into three areas:
• Ease of use: It was found that amongst the four stoves, cooking in infrared was little harder
than other stoves. Since the whole cooktop of the infrared becomes hot, the cook
experienced a burning sensation while frying the ingredients. Meanwhile, working in EPC was
found to become easier with practice and repetition.
• Speed of cooking: In the initial phase, cooking in a gas stove was faster but after the cooktops,
the infrared and induction is heated the frying is much faster in these stoves. The heating of
the plate and inner pot in EPC is slow so the cooking experience is also slow. The temperature
of EPC is not suggested for frying while shallow fry and sauté is preferred.
• Taste of food: The taste of the food cooked in all the stoves was found to the similar, but
some of the cooks didn’t like the taste of food cooked in the induction cooker.
Summary
The traditional firewood stove uses a lot more energy than all the other stoves to cook with, but
due to the low cost of the fuel, is comparable in price with LPG stoves and electric induction and
infrared stoves. EPCs took longer to cook, affecting its usability, with and had reduced flexibility in
cooking dishes, but used nearly half the cost of fuel than the other stoves.
3.2 Electric cooking pilot study: Monitoring community cooking practices
Three methods have been used to understand how the target community have used the EPCs in
the main intervention, additional cooking equipment supply, and EPC marketplace rollout:
• Cooking Diary Study;
• Smart Meters;
• Surveys.
The results from these are presented below with a summative discussion on the outcome from
this work.
3.2.1 Cooking Diary Study
As discussed in Section 2.2, 30 households were involved in both the on-grid (South Lalitpur) and
off-grid (Solukhumbu) sites for the main intervention where cooking diaries were used to monitor
cooking practices. The key outcomes from the cooking diary data for each site is presented below.
Solukhumbu (Off-Grid)
In Solukhumbu, all 30 households were delivered their EPCs at the same time, with the
households also delivered hot cases prior to the Endline phase. Table 3.4 summarises the key
averaged quantitative cooking diary data from the main intervention in Solukhumbu.
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Table 3.4 Summary of data from main EPC intervention in Solukhumbu.
Baseline
Transition
No. EPC usage events per day
1.8
Daily cooking time (hrs)
3.90
3.28
No. heating events per day
3.74
3.51
No. dishes per meal
2.14
1.95
No. of people per household
4.64
4.63
Wood usage total/per HH (kg)
3,713/138
1,986/74
Electrical cooking energy
0.5
consumed per HH (kWh/day)

Endline
1.78
3.20
3.30
1.77
4.53
1,483/62
0.46

Table 3.4 shows that the EPC was used significantly and consistently across the intervention
period from introduction to the completion of the study, and that once EPCs were introduced to
the community they were able to save over half an hour in cooking time, and over half their
fuelwood reducing from 138 kg to 62 kg per week. The number of dishes per meal and heating
events also reduced, showing a slight simplification in menu. However, feedback from the Endline
surveys suggested this also may be due to the coincidence with peak agricultural working season.
Figure 3.4 shows the relative frequency of heating events during each of the phases, which is
across all stove types. As can be seen, there is little change between each phase, demonstrating
that the new cooking equipment was assimilated into the local cooking culture well without
impact on how and when people ate, with the purpose of heating events consistent across the
course of the study.

Figure 3.4 Frequency of heating events in each phase of the intervention in Solukhumbu.
Similarly, Figure 3.5 shows the most common dishes cooked, with small increases in the relative
frequency of rice and vegetables, and associated decreases daal and pulses over the intervention.
From the cooking diary data, rice was the most popular dish cooked in the EPC, with nearly 80% of
all EPC dishes in both Transition and Endline phases. Daal was cooked just under 10% of dishes in
the EPC, with other foods, such as vegetables, noodles, and meat along with water heating events
taking place less than 5% of the time. This data shows that households used fuel stacking to cook
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other dishes as part of their meals, such as vegetables, with concurrent dish cooking – cooking
dishes at the same time - increasing from under 10% in the Baseline phase to over 30% in the
Endline phase. Cooking consecutive dishes using the EPC was practiced by only 5 households
regularly.

Figure 3.5 Frequency of common dishes cooked during each phase of the intervention in
Solukhumbu.
The data from the cooking diaries during the Transition and Endline phases also showed that
households experimented with cooking different dishes in the EPC, as shown in Figure 3.6.
Although rice was nearly always cooked in the EPC from the Transition phase, the proportion of
daal, water purifying, noodles and potatoes increased, whilst cooking milk and meat decreased.
Participants found that they were most comfortable cooking rice, so preferred to do this rather
than experiment with other dishes. They were also concerned about damaging the EPCs, and so
used it only for simple dishes. This indicates that households became used to the performance
and abilities of the EPC during the intervention and were able to self-determine which meals were
best cooked in the device. The cooking times for rice and daal increased, as the EPC takes more
time to cook these dishes than other stoves due to the reduction in power consumption, but
other cooking times remained the same. The meals cooked were generally similar to the Baseline
phase according to the cooking diary data, with rice and vegetables the most popular in the
Transition and Endline phases, and a distinct reduction in consumption of daal suggesting a
simplification of meals. The cook mostly remained the same member of the household, with most
meals being cooked by the household mother. Overall, between the Transition and Endline
phases, over 50% of the households increased their usage of the EPC, 16% had similar usage, and
the remaining 30% reduced their usage. The reasons for reduced usage were to do with the
season, as many participants are agricultural workers and the Endline survey coincided with peak
work time, when they would cook for more people and the EPC was not appropriate. Also, as the
weather turned colder, fires were used for space heating, and so this was also used for cooking.
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Figure 3.6 Percentage of each dish cooked in the EPC or the standard fuel stacked (FS) stove in
Solukhumbu during the Transition (T) or Endline (E) phase.
Figure 3.7 shows that the EPC did displace over 30% of cooking events, reducing the consumption
of firewood for households. Households noticed the benefits of not using firewood with the
reduced smoke and health benefits, and so transitioned not only to the EPCs but LPG as well.
There was significant variation between households in their usage of the EPCs, which suggested
some households felt more comfortable using the EPC and were able to adapt its usage into their
daily lives, whilst other households struggled to adopt it into cooking practices.

Figure 3.7 Stove choice for cooking events across the different phases in Solukhumbu.
South Lalitpur (On-Grid)
In South Lalitpur, 25 households were delivered their EPCs at the same time, with the final 5
households delivered two EPCs each 4 months after the main intervention had started.
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Households were also delivered hot cases prior to the Endline phase. Table 3.5 summarises the
key averaged quantitative cooking diary data from the main intervention in South Lalitpur.
Table 3.5 Summary of data from main EPC intervention in Solukhumbu.
Baseline
Transition
Endline
No. EPC usage events per day
1.97/1.73**
1.5***
Daily cooking time (hrs)
2.47
2.35
2.37
No. heating events per day
3.64
3.12
3.18
No. dishes per meal
1.63
1.68
1.70
No. of people per household
4.59
4.99
4.75
Wood usage total/per HH (kg)*
Electrical cooking energy
0.39
0.46
consumed per HH (kWh/day)
* Wood data coverage low, not included in analysis.
** Average of 1.97 across all households, 1.73 excluding the 5 households with two EPCs.
*** Excluding the 5 households with two EPCs
Table 3.5 shows that the number of EPC events reduced between the Transition and Endline
phases, whilst the number of heating events and cooking time remained constant. This suggests
that households were initially keen to use and experiment with the EPC during the Transition
phase but reduced their usage at the end of the 6-month study, understanding the opportunities
and limitations of the device, the effect of the monsoon season in cooking behaviours, and power
cuts triggered by heavy rain (weak grid). There was a small reduction in cooking time after the
introduction of the EPC, and it can be seen that this cooking time is nearly an hour less than the
equivalent for the off-grid site in Solukhumbu, in Table 3.4.
As with Solukhumbu, the data from South Lalitpur shows that there is little change between the
motivations for heating events between the phases, as shown in Figure 3.5. (It should be noted
that in the Transition and Endline phases water heating events were often recorded as a snack.)

Figure 3.8 Frequency of heating events in each phase of the intervention in South Lalitpur.
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There is little change in the types of dishes cooked across the different phases, as shown in Figure
3.9, with rice and vegetables being the most predominant choices of dishes. The cooking diary
data showed that the EPC was chosen to cook rice nearly 60% of the time in both the Transition
and Endline phases, with an almost 50% reduction in vegetables being cooked in the EPC between
the phases, but a doubling in cooking daal in the EPC.

Figure 3.9 Frequency of common dishes cooked during each phase of the intervention in South
Lalitpur.
This can be further seen in Figure 3.10, where there is a reduction in using the EPC for rice,
vegetables, and tea/milk between the Transition and Endline phases, but an increase in daal and
meat. There was an increase in concurrently cooking dishes from 10% in the Baseline phase to
30% in both Transition and Endline phases. Often, this was with EPC cooking a single dish, and the
alternative stove cooking the other dishes within a meal. The time taken to cook each dish was
similar across all phases. In terms of meals, there is no change across the phases, from Baseline to
Endline, with the most common meals being rice and vegetables and rice and daal, with tea and
coffee also regularly heated.

26

PEEDA

Figure 3.10 Percentage of each dish cooked in the EPC or the standard fuel stacked (FS) stove in
South Lalitpur during the Transition (T) or Endline (E) phase.
After the introduction of the device, the EPC was used for nearly 30% of dishes, as shown in Figure
3.11, with households mainly switching from LPG to electricity, with little reduction in wood
usage. (Note: this was for the households with a single EPC, the households with two EPCs
switched from wood to electricity but have not conducted an Endline study.) The main cooks in
the households were the mothers and daughters-in-law, and this did not change across the
phases either. As with Solukhumbu, the data showed a wide variety of users across households.
Over half of the households reduced the use of the EPC between the Transition and Endline
phases. The given reason behind this was to blame for the irregular supply of electricity and
agricultural time when households needed to cook food for more people and EPC could not cook
sufficiently for larger numbers.

Figure 3.11 Stove choice for cooking events across the different phases in Solukhumbu (across the
25 single EPC households).
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3.2.2 Household Smart Energy Meter Data
Smart energy meters from A2EI were installed in every house that received an EPC, with the data
being recorded at minute intervals. Figure 3.9 shows the data for the 6-month period of the main
intervention in Solukhumbu. It was found there was a mean of 1.5 events per household per day,
with an average daily household energy consumption of 0.5 kWh, at a cost of 3.5 NPR. This chart
shows that there is consistent usage of the EPCs over the intervention period. Figure 3.10 shows
the equivalent data for South Lalitpur. From this, a mean of 0.9 events per household per day was
calculated, with an average daily household energy consumption of 0.46 kWh, costing 4.35 NPR.
Comparing Figures 3.12 and 3.13 shows there is much more variation in usage in South Lalitpur in
terms of usage and energy consumed, and a distinct reduction in usage during the monsoon
season, likely due to the increased agricultural work during the monsoon season leading to more
variable usage.

Figure 3.12 Number of cooking events (grey) and energy consumption (pink) in Solukhumbu during
the main intervention period. (Data provision, processing, and visualisation by A2EI.)

Monsoon season

Figure 3.13 Number of cooking events (grey) and energy consumption (pink) in South Lalitpur
during the main intervention period. (Data provision, processing, and visualisation by A2EI.)
For the households involved in the EPC marketplace rollout, there is less data, but it still provides
an interesting insight. Figure 3.14 shows data for the rollout of 20 EPCs in Solukhumbu, with
Figure 3.15 showing the data for the rollout of 80 EPCs in South Lalitpur. For both rollouts, the
EPCs were being used at least once per household per day, with an average energy consumption
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of around 0.45 kWh, similar to the main intervention for both areas. As can be seen in both
charts, there is a wide variation in usage of EPCs in both locations between days, with the South
Lalitpur site varying between 22 and over 100 EPC events.

Figure 3.14 Number of cooking events (grey) and energy consumption (pink) in Solukhumbu during
the EPC Marketplace Rollout period. (Data provision, processing, and visualisation by A2EI.)

Figure 3.15 Number of cooking events (grey) and energy consumption (pink) in South Lalitpur
during the EPC Marketplace Rollout period. (Data provision, processing, and visualisation by A2EI.)
The rollout smart meter data demonstrates that households are using the EPCs less than the
longer pilot intervention, but they still are using it a bit less than once a day. The additional
support provided to the pilot study (e.g. enumerator visits, advice and motivation – see 3.2.6)
then is shown to be key to enabling households to use the devices more often. However, for
larger rollouts, this level of support is likely not possible, so other support mechanisms need to be
developed to enable households to use the devices more frequently.
The electrical distribution systems in both locations can be considered as weak grids, with high
variations in voltage and frequency due to large load variations. The impact of multiple EPCs on
the electrical distribution system can be seen using the monitored voltage at each household.
Figure 3.16 shows how the voltage changes over the day for both sites. As can be seen, there is a
distinct reduction in voltage at peak times in the morning and evening, when normal household
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loads increase along with cooking loads placed upon the grid. In Solukhumbu, the system voltage
can reduce dramatically, averaging at 180 V, but sometimes reducing down to 140 V, which can
increase the cooking time. In South Lalitpur, the voltage is lower in general during the day, with
the minimum voltage reaching around 180 V. Figure 3.17 shows the average EPC load profile in
both intervention sites. This shows, even when there are 30 EPCs at 900 W rating connected onto
the grid, the peak load from these EPCs is less than 10 kW i.e. almost a third of the total power
rating of the EPCs connected to the network. This indicates that more EPCs can be connected to
the network than initially thought, as there will be additional system load capacity, especially
compared with other electric cooking devices that will draw a constant power of up to their
maximum capacity.

Figure 3.16 Voltage at households across a 24-hour period (red - Solukhumbu/off-grid, green South
Lalitpur/on-grid). (Data provision, processing, and visualisation by A2EI.)

Figure 3.17 Average EPC load profiles across a 24-hour period (red - Solukhumbu/off-grid, green
South Lalitpur/on-grid). (Data provision, processing, and visualisation by A2EI.)
3.2.3 Surveys
Registration and exit surveys were administered to the participants in all sites and for the main
intervention and marketplace rollout to understand their experiences with cooking before and
after the intervention.
The exit surveys conducted in the 60 HHs who participated in the intensive cooking diary study
revealed generally positive feedback on the EPCs. All but one HH said they would continue to use
their EPC every day – the participant that said they would not continue to use it, who was in the
on-grid site, said it was too expensive to use.

30

PEEDA

Generally, participants said that they think electric cooking is affordable. Three HHs said it is
unaffordable, all in the on-grid site. However, the off-grid HHs are yet to pay for their cooking
electricity as they still pay a flat rate for the MHP electricity. Households had a range of views on
what they would be willing to pay a month for electricity for cooking, a majority of participants
between 200 and 600 NPR
Most HHs were positive about the idea of being able to pay for an EPC in a co-finance system i.e.
monthly instalments over a long period. Participants generally reported that EPC cooking is easy,
and cited the ability to multitask and save on wood as important benefits. 23 HHs reported health
improvements, for example, one HH said: “Eyes get burn less. Headaches were often before with
smoke now it’s very less”.
Almost all participants reported that rice is easy to cook, most thought the same of Dal and water
heating, then there were a mix of opinions for Vegetables, Saag, Meat, Potatoes, and Noodles.
Roti was reported to be hard to cook with the EPC, which was already known.
Regarding cooking dishes consecutively in the EPC, 51% of HHs said EPC consecutive cooking is
worth it because of the benefits, 37% said it is fine because they cook consecutively normally.
However, 53% said it is inconvenient having to empty and clean the inner pot. One householder
said “If we cook double [consecutively] more time is required”, showing that HHs often want to
save time by fuel stacking so they can cook dishes concurrently.
To keep food warm, most HHs reported leaving the EPC switched on. The experiment carried out
in the PEEDA kitchen showed that there was no significant electricity consumption when left for 2
hours in warm mode. This feature is beneficial when household members have different eating
time preference. Then, after the introduction of the hot cases in the Endline phase, HHs mostly
used the hot cases every day to keep their food warm.
Several HHs reported that frying Vegetables in the EPC was difficult as the oil did not reach a high
enough temperature. Several HHs also asked for extra EPC inner pots. However, those who
received the additional inner pots did not use them.
Regarding changes to behaviour across the phases, most HHs were vague. Two HHs reported
interesting experiences, one householder reported: “Yes. When there are only 2 families who
cook with EPC and gas only. Completely abandoning the use of wood. Only when family members
increase we burn wood. Rice in EPC and daal in LPG”. Another householder responded: “Yes [we
make] achar [pickle] because more time”. This demonstrates that the participants varied their
cooking devices dependent on who was eating and were able to use the additional time to
prepare extra food.
The MECS exit survey, a common exit survey that was conducted across multiple interventions,
was conducted with three HHs in the rollout contingent. They reported the following key points:
• The training on EPC cooking helped;
• EPCs are easy to use;
• Multi-tasking is a key benefit;
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• EPC cooking is time-consuming;
• They will continue to use the EPC.
Overall, the MECS exit survey text answer questions were not responded to at length and so little
real qualitative data was received from this survey. Households preferred to choose an answer
within a list rather than describe their own thoughts, and so there was more success when
questions had responses to pick from.
3.2.4 Additional Cooking Equipment: Hot Cases, Additional Inner Pots, Extra EPCs
Additional cooking equipment was given to some of the households in the main cooking diary
interventions in both locations.
Hot Cases
Hot Cases were given to all cooking diary participants at the beginning of the Endline phase. The
impact of this addition did not appear to increase the use of the EPC, based on the cooking diary
data, but participants reported that they were very useful and used frequently, storing dishes,
such as daal or roti, whilst others were cooking.
Additional Inner Pots
Five Solukhumbu households were given additional inner pots at the start of the Endline phase to
encourage consecutive cooking with the EPC. However, this did not occur with no change in
consecutive cooking using the EPC, with households preferring to use their alternative stoves.
Households found it longer to cook with the EPC than other stoves within their households, and so
cooking consecutive dishes in the EPC would prolong the cooking time and require food to be kept
warm.
Two EPCs
Five households in South Lalitpur were issued with two EPCs during the transition phase to
encourage concurrent cooking with EPCs. Three households were able to exploit this opportunity
well, regularly cooking with both EPCs. Two households were unable to cook with both EPCs
concurrently due to a restriction on their supply. These two households were using the same main
electricity meter and 5 Ampere current restrictions. All households considered having a second
EPC a positive experience and improving their cooking experience.
Discussion on Additional Cooking Equipment
Participants generally reported that hot cases are more useful than extra inner pots. Many HHs
thought that extra inner pots would improve their cooking experience, as they would not have to
clean the first pot before reusing it, and as they could store one dish in the inner pot while
cooking the next in the second inner pot. However, if cooking more than two dishes (as usual),
e.g. Dal, Rice, Vegetables, they could cook the Daal and put it in the hot case, and cook Rice (in the
EPC first inner pot), and then cook Vegetables (in the EPC second inner pot), but then the Rice
would get cold.
Some HHs could keep all dishes warm by cooking the first dish, putting it in the hot case, and then
cooking the second and third dishes at the same time, so all dishes were warm when the meal
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was ready to be served. HHs did this using a variety of combinations of stoves. Lots of HHs would
cook one dish in the EPC per meal, often Rice, which takes the longest, and cook the other dishes
on wood and/or LPG. Whereas some HHs would cook two dishes in the EPC, making use of the hot
case to keep the first warm. A strategy that could work for HHs interested in cooking at least two
dishes with electricity per meal would be to have one or two hot cases and an extra inner pot.
Rice could be cooked in the EPC and put in the hot case, followed by Dal in the EPC in the second
inner pot at the same time as Vegetables on the wood / LPG stove. And an extra hot case could
help the situation, alongside an extra inner pot, so two dishes can be kept warm if need be. HHs
may not need the extra inner pot if they were willing to empty the first dish into a different pot
and into the hot case, clean their inner pot, and reuse it for another dish.
HHs choose between reducing cooking times, by fuel stacking and cooking currently, and reducing
wood/LPG usage and therefore smoke levels and/or expenditure on these fuels, by cooking two or
more dishes per meal in the EPC. Having two electric cookers, such as EPC plus induction, EPC plus
rice cooker, induction plus rice cooker, two EPCs, etc, would encourage HHs to cook mostly with
electricity, enabling concurrent electric cooking.
3.2.5 EPC Marketplace Rollout
As part of the marketplace rollout, 20 households in Solukhumbu (off-grid) and 80 households in
South Lalitpur (on-grid) received an EPC. They also had smart meters installed in their homes, but
with no cooking diaries to record their meals and usage. The households were provided with
training in how to cook with the EPC. Smart meter data, shown in Figures 3.14 and 3.15, and
surveys were used to understand how these rollout households used their devices. This shows
that most households were using the EPC at least once a day. Some participants reported that the
rice cooked in the ‘high pressure’ options better test. Many users told us that they felt like not
paying more electricity bills after continued use of EPC. Only 2 households complained about the
electricity expenses.
3.2.6 Discussion on Experience of Cooking with EPCs
Rice is the staple dish in Nepal, it is cooked for lunch and dinner most of the time in Nepali
households. As shown in the data above, this was the main dish cooked in the EPCs. In feedback
from the households, 44 out of 45 surveyed mentioned they cook Rice every day in EPC if there is
electricity, with all 45 surveyed finding cooking Rice in EPC easier than cooking it in firewood. Only
1 participant disliked the taste of rice in EPC completely. 10 of them found the taste average and
the remaining 75% liked the taste of Rice cooked in EPC. Some quotes from participants include:
“Nowadays I am so used to cooking Rice in EPC that I don’t like cooking it in other stoves at all.”
“My Old mother has learned to cook rice in EPC by herself now. She is empowered in a way.
Cooking is faster now.”
This demonstrates that this important part of the Nepali diet has been able to be fully assimilated
into the electric cooking paradigm.
Due to travel restrictions in place from the COVID pandemic, the team used regular phone calls to
provide backstopping for the participants. At the beginning, 55% of the research participants
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cooked only rice in EPC. However, with repetitive motivation and advice on how to cook different
dishes, many people transitioned to cooking other dishes as well. And at the end of 4 weeks, the
number of households only cooking rice dropped to 31%. This demonstrates the need to support
and encourage households through the transition process to a different style of cooking, enabling
a wider variety of food to be cooked within new technologies. The participants commonly
preferred cooking daal, meat, vegetables, and boiled eggs in the EPC. With some backstopping
from the PEEDA team, research participants also tried cooking local cuisines like momo
(dumplings), jaulo (yellow soupy rice), chyakla (Maize stew), cake, porridge and curd. However,
the reticence to cook anything other than rice is shown in the data, with rice cooked 80% of the
time in the EPC for off-grid households and 60% of the time for on-grid households. Households
used the EPC in conjunction with other stoves to cook dishes concurrently, as described by two of
the participants:
“Daal in LPG, Vegetables in wood and Rice in EPC. I cook all the 3 dishes simultaneously and it has
saved me so much time.”
“Easy cooking with EPC. I have lot of family members. I fuel stacked it with wood and doing this
saves a lot of time.”
The ability to cook multiple dishes shortens the cooking time, allowing further time for other
activities.
From the data in Figures 3.12 and 3.13, there was a distinct drop in usage during the monsoon
season, from June to August, especially in the on-grid site. The feedback from the surveys
explained some of the reasoning behind this:
“EPC is great to use when there is the availability of light but during rainy days and spring days due
to heavy rain and hailstorm there is problem of frequent power cut off.”
“[We] haven't cooked in EPC since last 3/4 days due to no power supply available. In rainy days,
this power cut off problem is more common problem in our areas.”
“Power cut off was also the another reason for less cooking events.”
“We are busy in agricultural work and construction works these days, and we use EPC less
frequently because it is easy to cook food in firewood for large number of people.”
“We were very busy at that time in our agricultural work. since, we were already familiar with gas
and can cook food in less time for 2 adult family members, we cook food mostly in LPG.”
The lack of reliable electric supply is a clear barrier to constant use of the EPCs, suggesting a
strengthening of the grid is required. (Although it should be noted that a reliable supply is not just
a problem for electricity, as one participant commented: “LPG is brought by local bus. Bus is not
running now.”) The fixed capacity of the EPCs restrict the amount of people it can cook for, so
when feeding large groups of people, such as during the rice planting and harvesting time,
households reverted back to their firewood stoves.
In comparing the on- and off-grid sites, it was noticeable that the EPC was used in the off-grid site
more. The off-grid site was operating a flat tariff, as is typical in some MHP systems, so using the
EPC did not incur any additional cost to the households, whereas the on-grid households paid for
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the additional power consumed. This may be more perception rather than reality, as some
feedback from the on-grid households stated:
“I find only a slight increment in the electricity bill after using EPC. I have no problem with the
electricity price for using EPC. Its advantages are more than the price of electricity bill.”
“The electricity bill has increased by 100rs for this month and I will still use it because of the easy
cooking process. We don't have to worry about the burning of food materials and can get to eat
hot food even after several hours.”
“Less electricity [is] consumed than a rice cooker. I find only a slight increment in the electricity bill
after using EPC. I have no problem with the electricity price for using EPC. Its advantages are more
than the price of electricity bill.”
On informal discussions with the households, the team found that from cooking rice, most on-grid
households bills only increased by 20-30 NPR/month. LPG is also cheaper and more accessible in
the on-grid site, due to its proximity to Kathmandu. Therefore, another key barrier to electric
cooking is the perception of the cost compared to existing methods.
3.3 Costs of cooking
Costs of wood and LPG cooking can be found based on data from the registration surveys. In
Solukhumbu, the Fuelwood collection is generally done according to a cultural phenomenon
called ‘Perma’ where HHs help each other to collect wood in bulk once or twice a year with the
expectation that the favour would be returned. Participants placed an equivalent cost on this at
500 NPR per person per day. A typical reported case was collection twice a year, requiring five
people over five days each time, leading to a total annual equivalent cost of around NPR 13,000
per year. For LPG, the average cylinder replacement frequency is 4 months, at NPR 2000, leading
to an annual cost of NPR 6,000. For EPC cooking, based on the smart meter data for the 30 HHs,
the average monthly cooking cost was NPR 104.4, an annual cost of NPR 1,253, which of course
includes significant fuel stacking. Wood usage reduced by half after the introduction of the EPCs,
as shown in Table 3.4, with LPG usage remaining constant, Figure 3.7. Therefore, using these
approximate values, the savings on firewood per year would be NPR 6,500, which would more
than cover the cost of the electricity to cook rice and provide additional savings of over NPR 5,000
to fund the EPC. (It should be recognised that the firewood is the equivalent cost if householders
considered their labour cost, not necessarily cash they pay for firewood.)
For South Lalitpur, it was not possible to obtain fuelwood equivalent cost data, but Figure 3.11
shows that firewood usage remained constant across the phases, whilst LPG usage dropped by
33%. The average LPG cylinder replacement frequency from the registration survey is 3 months, at
NPR 1550 average, leading to an annual cost of NPR 6,200. Based on the smart meter data for the
25 HHs, the average monthly EPC cooking cost was NPR 130.5, an annual cost of NPR 1,566,
including the fuel stacking. The saving in LPG would be just over NPR 2,000, which again would
cover the additional cost of electricity for the EPCs, saving NPR 500 for households. (Note, this
does not include the costs and savings for firewood, as this data was not available. However, from
Fig. 3.11, it can be seen that firewood consumption dropped by around 20%, so there will be a
significant cost saving here too.) All this data is summarised in Table 3.6 below.
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Table 3.6 Summary of costs on transition to electric cooking with EPC
Annual Costs (NPR)
Energy Source
South Lalitpur (On-Grid)
Solukhumbu (Off-Grid)
Before
After
Before
After
Wood
N/A*
N/A*
13000
6500
LPG
6200
4133
6500
6500
Electricity
0
1566
0
1253
Total
6200
5699
19500
13753
Savings with Electricity
501*
5747
* Wood data was unable to be collected from the households, so the saving value is likely to be
higher.
3.4 Monitoring electricity supply and use – Off-grid system
The 100 kW Triveni Solukhola MHP system was monitored using the methods described in Section
2.2.6. During three periods of the intervention, detailed in Table 3.7, generation and load data,
and system voltage and frequency were recorded from the MHP.
Table 3.7 Details of MHP system monitoring in phases
Phases
Date
Baseline Phase

December 11 2020 to January 30 2021

Duration
51 days

Transition Phase February 25 to March 8 2021

12 days

Endline Phase

August 1 to August 14 2021

14 days

EPC Rollout

November 1 to November 29 2021

29 days

3.4.1 Baseline Data
The baseline system voltage and frequency are shown in Figure 3.18. These show there is a stable
voltage across a 24-hour period, especially during the critical morning and evening load peaks.
The day shown here was a stable day, as from householder reports and the smart meter data
demonstrates that there were often significant voltage droops. The two periods of dips in both
voltage and frequency are due to short river diversion (3 am) and daily plant maintenance
shutdown (1 pm).
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(a)

(b)
Figure 3.18 MHP system (a) voltage and (b) frequency profile in Baseline phase.
Figure 3.19 shows the generation (orange) and load (blue) profiles. These show that there is
sufficient capacity in the system, with a peak load of 70 kW, which the generation can cover
easily. There is also approximately 30 kW spare capacity that is able to be used to support the
additional electric cooking load.

Figure 3.19 MHP system generation (orange) and load (blue) profiles in Baseline phase.

3.4.2 Transition and Endline Data
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After the addition of 30 EPCs onto the MHP system, the generation and load remained well
matched, as shown by the charts in Figures 3.20 and 3.21. This demonstrates during both
Transition and Endline phases that the generation can cover the additional load from the 30 EPCs
connected to the system.

Figure 3.20 MHP system generation and load per phase profiles in Transition phase.

Figure 3.21 MHP system generation and load per phase profiles in Endline phase.
It should also be noted that the peak load actually decreased between the Baseline and Endline
phases, from 75.7 kW to 64.0 kW, which suggests that the EPCs did not contribute to the peak
load times. It also suggests that other changes in end use connections in the community were
made, such as reduction of industrial machine or household device usage.
3.4.3 EPC Marketplace Rollout
As there was additional capacity on the MHP system, it was decided that the EPC Marketplace
Rollout would be able to take place in the off-grid site. When the 20 additional EPCs were
connected onto the grid, the system was able to maintain stability with the extra load, as shown
by Figure 3.22.
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Figure 3.22 MHP system generation (orange) and load (blue) during the EPC Marketplace Rollout.
This increased the maximum power back to 75.5 kW during this time, which the MHP system was
able to supply, with still capacity to support more load.
3.4.4 Discussion
This data shows that even with an additional 50 EPCs on the MHP system it does not get
overloaded and become unstable. The Smart Meter Data in Figure 3.17 shows that the additional
load from the 30 EPCs adds 6 kW at peak times. The additional load per EPC is particularly
important for constrained grids, such as MHP systems, as this can then estimate the additional
EPC capacity on the system, without relying on conservative assumptions on the maximum power
of the EPC. The combined smart meter and system load data demonstrates that although this
works for a small intervention with enough of overhead to deal with the additional load, a wider
study is required to understand the variation in EPC load when this is scaled up. This will then
allow system planners to estimate more accurately the additional load placed on the system by a
wide scale roll out of EPCs and other electric cooking devices.
3.5 Finance mechanisms data
In the first phase of 60 EPCs intervention in off-grid and on-grid sites, subsidy plan was designed
to encourage and motivate on the usage of EPC. About 60% and 75% of subsidy was provided to
the participants in off-grid and on-grid sites respectively to purchase the EPCs. Moreover, during
the rollout phase, around 50% and 60% subsidy was provided in in off-grid and on-grid sites
respectively. The participation contribution was designed to develop the self-ownership of the
product. All the household wiring was done under the budget of project and further each
household were also free provided with the hot case to make cooking easier. Furthermore, the
participants were responsible to pay the electricity tariffs, which was a flat rate in Solukhumbu
(off-grid) of 100 NPR/month, and the standard representative grid rate of 9.5 NPR/kWh.
During the household survey, the participants were asked about the affordable price of EPC. And
the data shows that the maximum number of people can only afford between NPR 3000-5000. So,
it shows that subsidy or co-financing is required to cover the initial investment of buying EPC.
Moreover, despite having the willingness to use EPC, a few households could not afford the
subsidised cost and failed to participate in the rollout phase too.
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3.6 Project practicalities/logistics
Gender Equality and Social Inclusion is recognized as an issue of global concern. The majority of
the development activities are planned incorporating gender and social equality as a
mainstreaming factor. So, our project has taken GESI under consideration during its design and
implementation.
In the first phase of 60 EPCs intervention, the electric cooking appliances were distributed to the
household who meet the criteria made for the ideal households. The participants were selected in
such a way that it includes poor, low caste, gender equality, etc., as discussed in Section 2.2.2. The
household selection was done with the help of enumerators and local focal person from our
previous project on e-cooking in Solukhumbu. Whereas distribution in the on-grid site was little
different, the chairperson of the rural municipality tried to reach the project in all the wards. So
electric cooking appliances were distributed in all the wards, but GESI was also taken into
consideration.
In the EPC Marketplace Rollout phase, EPCs were distributed on a demand basis so there was no
concrete design prepared. The distribution seemed to be effective as no social disputes were
raised during the project tenure.
The distribution of 30 EPCs in the whole municipality was a little challenging as there was no
availability of proper transportation, lack of internet and difficulty in the selection of enumerators
(part-time) for data collection were some challenges faced during the project. The data collection
was done through Kobo Toolbox, which added some challenges to the task
Electric cooking is new topic for most rural communities in Nepal. The people are unaware about
e-cooking so community training and support program are necessary to disseminate the
information. The training programs will also help to motivate and encourage the people for the
transition from traditional to modern cooking technologies.
The project also included the technology demonstration program, training session, live cooking
demonstration project. The sessions helped the participants to equip themselves with knowledge
on e-cooking, how to handle the appliances, cooking procedures, safety measures, etc. The
training sessions were conducted smoothly before COVID-19. But after the global pandemic, the
field movement was not possible. But regular technical backstopping through telephone calls was
also a part of community sensitization.
All the EPCs were tested in the office prior transporting to the field. The lid, buttons and operation
mechanism were checked. But, despite of testing, some of the products were found
malfunctioning in the field which were exchange immediately from the stock maintained. Some
EPCs were damaged after few months of its operation, and they were collected from the field and
replaced with new one to avoid any obstacles in the research and data collection.
Kitchen in rural villages in Nepal are generally used for cooking and storing food grains. There is no
plenty of air circulation which creates the problems of cockroach infestation. Cockroaches typically
like to invade homes and forage for food and electronics provide the perfect environment for them
where they can stay warm while laying their eggs. Most of the participant household have the same
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problem. It has been seen that the cockroach enters EPC through the opening on the bottom and
creates problems in IC board. During the rollout phase, some EPCs which were damaged after some
periods of operation, and so participants were linked up with the vendor for maintenance.
All the EPCs were tested in the office prior transporting to the field. The lid, buttons and operation
mechanism were checked. But, despite of testing, some of the products were found malfunctioning
in the field which were exchange immediately from the stock maintained. Some EPCs were
damaged after few months of its operation, and they were collected from the field and replaced
with new one to avoid any obstacles in the research and data collection.
The procured EPC were carefully stored in the office, and they were carefully packed before
transporting in the sites. The hired vehicles were used to transport the EPCs and the energy meter
safely. Despite of safe transport of appliances, some of them (outer body) were found damaged
(dent) which were easily repaired.
The project team developed a series of response to common faults with the EPCs, which are
detailed below in Table 3.8
Table 3.8 Faults experienced during pilot study intervention.
Fault
Action/Remedy
Rice didn’t cook evenly
Check the weight valve and thoroughly clean
the valve.
Display is getting dimmer
Note down time to cook from every button
from another user.
Buttons are malfunctioning
Requires replacement of EPC.
E3 error when cooking anything other than
The error likely due to low voltage event.
rice
Vapor leaking problem from lid
Readjusting the lid properly
Water reached inside the wire connecting
Be careful next time.
Dry out EPC by keeping in the sun
area during EPC cleaning.
Insect infestation

Maintain cleanliness of the kitchen,
cockroaches are active in the night, cover the
EPC by soft cloth when not in use, use
cockroach repeller.

This project has highlighted the need for electric cooking service centres to support households
with their devices. For households to be able to rely upon electric cooking as their primary
solution, they need not only to have a reliable product but one that is able to be repaired locally
with limited downtime. The technical backstopping and service support that the project team
provided enabled a good usage of the devices, but as previously mentioned, towards the end of
the study many households became concerned that their devices would fail and so used them
less. With an extensive and reliable service and repair network, they would be able to rely on the
devices more with a reduced concern of failure.
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3.7 Stakeholder interactions
The key stakeholders in this project were the local government bodies, such as rural municipality
and ward office, EPC vendors, electricity service provider (SLREC and Solukhola MHP committee),
focal contact persons, A2EI. All the stakeholders have their own roles and responsibilities to make
the project success. No opposition and resistance were encountered during the project duration.
All the stakeholders desired to make the project successful, and they contributed from their own
side. During the selection of households in on grid site, the chairperson of the Rural municipality
distributed 5 EPC each in every 6 wards of the municipality even PEEDA requested to distribute in
a cluster being a research work. When we see the decision with the development prospective, it
was a good idea and helped to promote the appliance in wider scope but, it made the research
work more complicated, time-consuming and more financial load to the organization.
Taking this work forward, this shows that to achieve wider rollouts of the technology a large range
of stakeholders are required to enable this work. Local government is key to access the
communities and understanding their needs, with community-based organisations able to support
and encourage the use of electric cooking devices and provide an opportunity to share training
and learning with the stoves. Electric cooking device vendors are needed to not only supply the
stoves, but support households in their transition and provide after-sales service for device
failure. The electricity provider, whether it be on- or off-grid, will be a key stakeholder to
understand where the potential weak points may be within the network, with planning to
understand the impact of a widescale distribution of electric cooking devices. Financial institutions
will be important to enable poorer households be part of the transition, by offering small-scale
finance options to pay for the cooking devices. Finally, national stakeholders, such as AEPC, are
key to providing a supportive policy framework to enable a widespread electric cooking
revolution. This can be through reduced import taxes and rigorous quality standards on electric
cooking equipment, financial and technical support for local government who wish to transition to
electric cooking, and national promotional events to disseminate facts about electric cooking.
3.8 Scaling up electric cooking
Government of Nepal has forwarded an ambitious target of 25% households with the e-cooking as
primary source of cooking by 2030. Aligning with the same target, different agencies, organizations,
and local governments have started promoting electric cooking. The following are some of the
significant steps undertaken to meet the national goal on e-cooking:
1. The custom tax levied by the government on the e-cooking stove has made free.
2. The country has reduced the electricity tariff to support the intake of e-cooking.
3. Nepal Electricity Authority (the only Utility in Nepal) improves electricity supply
infrastructure to address quality issues.
4. Some cooperatives have distributed electric cookstoves to the members instead of sharing
cash dividends.
(Note: In the context of our on-grid site, since the completion of the Endline phase, the Local
government has completed distributing free induction stoves to all households who did not get
EPC.)
However, many reasons hinder the acceleration of promoting electric cooking in Nepal. There is a
lot to do on user’s education, establishing a market for access to quality technology and
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affordable repairing facilities. The distribution of EPC in the project was done under 25-50%
subsidy and continuous engagement of project staff due to which households were able to afford
and use the appliances. Without such support, it may take a longer time to increase the e-cooking
users. Moreover, the lack of co-finance is also an obstacle to the successful accomplishing of the
project. The lack of service and repair centres has been one of the most major obstacles in the
sustained use of electric cooking. Many users complained about this issue, and we observed that
people were afraid of maintaining operation when the EPC is damaged. Many times households
had to shift the dishes from EPC to other stoves due to power cuts, this may lead to severe
implications on our aspirations to promote e-cooking in the country.
There are around 3,300 MHP communities in rural areas in Nepal, most of which have limited spare
power at peak times. Although this study suggests that EPC usage results in a low electricity demand
compared to other electric cookers such as induction stoves, widespread uptake of EPCs in large
MHP communities with weak grids is unfeasible, as there are often hundreds or thousands of
households in each community. Mini-grid strengthening, in the form of energy storage integration,
MHP interconnection, or grid-connection, would be required to enable higher penetration of
electric cooking.
3.9 Other lessons learned
Remote monitoring and regular technical backstopping were continued during the lockdown period
of Covid-19, resulting in strong tools to encourage the rural people. The activities help to solve
minor problems faced and helped to monitor the cooking behaviours and cooking items.
During the project implementation, it was found that people were motivated to contribute to the
research work for a short period only. They feel compelled to continue when the data collection
period is for a long period. The research team had to monitor the data every day to check the quality
and sufficiency.
4. Gender and Social Inclusion
PEEDA has given the high emphasis on social inclusion from the start of the project. The household
selection was done to include all the caste, marginalized, and vulnerable groups, poor, disabilities,
and low-income groups. The female-headed family and elderly people families were also included
in the research.
In Nepal, mainly women are responsible for cooking and cooking arrangements. So, the use of
electric cooking has improved the convenience of cooking and the problems associated with the
smoke have decreased. The current study has revealed that the participation of the male in cooking
is increased due to good experience in cooking with electricity, however, they were still not the
main cooks in the households. The automatic buttons provided in the cooking appliances were able
to save cooking time. They can complete household works in between cooking duration, as
mentioned by participants:
“I can cook daily food items in a smart way and can use the time to do other household stuffs.”
“I can go anywhere without worrying about food being burnt.”
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The technology is not only useful for younger women, as shown in the earlier quote in Section
3.2.6, repeated here:
“My Old mother has learned to cook rice in EPC by herself now. She is empowered in a way.
Cooking is faster now.”
This demonstrates that EPCs are able to empower all members of society, not just the younger
generation, providing a safer cooking environment and supporting older users to be more resilient
to change.
Female participation in the project was initiated from the office. Two males and two females were
directly working on the project. A female office assistant has helped in cooking. 3 out of 10
enumerators are women in the project. They were responsible for the data collection works.
Nepal, a developing country where mostly females are given the responsibilities of cooking. The
involvement of women in the team adds spirit to the team and women in the rural area are feel
more convenient to express themselves with females.
5. Next steps
This project has demonstrated that EPC is a suitable cooking device for Nepali households, with
the low energy cost and the ability to cook a large proportion of Nepali cuisine. The results will be
disseminated to our local and national partners through publication and other Nepali clean
cooking sector actors. The project team is already working with many of Nepal's key electric
cooking stakeholders. Working together with other MECS supported projects, we will create a
strong knowledge center on electric cooking in Nepal.
The project team has developed two further projects that will start in 2022.
•

“Adaptive Research on Electric Cooking in Off-Grid Mini Hydro Project” is our next project.
We have anticipated that this project will start in Mid-February. This project intends to support
20 households electrified by a Mini Hydropower project to adopt electric cooking technologies:
electric pressure cookers (EPCs), induction stoves, and electric kettles. The exciting part of this
demonstration project is to exchange the cooking technology within the participating
households after one month of trials. Ten families will use induction cookstove, ten families will
use EPC, and all 20 households will get water boiling kettle at the beginning. After use of one
month, the technology will be exchanged. We aim to understand technology preference by the
users at the end. The follow-up will be promoting e-cooking in many households in the minihydro projects.

•

We will start our next scaling project with the support of 1000 induction/EPC to households in
central Nepal. The project comprises the capacity building part and training sessions on the
repair and maintenance of the technologies. The capacity building and training sessions will
strengthen the local people and make the project sustainable. We anticipate starting this
project by March 2022.

44

PEEDA

6. Conclusions
This project aimed to understand how electric pressure cookers (EPCs) could be used in rural
Nepali kitchens in both on- and off-grid communities. This was achieved through four work
packages:
1. Investigation into the Nepali EPC marketplace;
2. Development of EPC cooking demonstrations;
3. Pilot study in on- and off-grid community using EPCs;
4. Dissemination of findings.
There are a large number of product choices of EPCs within the Nepali market, with small
differences between the products when assessed through visual inspections and water boiling
tests. Most EPCs had an efficiency of over 80% when boiling water and doubled the time to boil as
the supply voltage dropped from 220 V to 180V. Alongside the assessment of EPCs, these were
compared to other stove technologies (LPG, induction, infrared, firewood) through a series of
controlled cooking tests. It was found that although the LPG cooked a set menu in half the time of
the EPC, it was double the cost. The firewood was a similar cost to LPG, with the induction and
infrared a little cheaper.
A series of EPC cooking recipes were developed in the PEEDA cooking laboratory, with the main
recipes published in a Nepali eCookbook. The Nepali members of the project team became adept
in cooking multiple recipes in the EPC, adapting traditional recipes to the device. However, due to
the low temperature able to be achieved by the device, deep-frying was not possible.
During the pilot study intervention, it was found that the EPC was accepted well into the kitchen,
and in many cases assimilated into the cooking process well. However, often the EPC was only
used to cook rice. Participants use their EPC for around 30% of their cooking, and 70% of these
meals were rice across both communities. Generally, people use the EPC alongside wood or LPG,
most often cooking one dish in the EPC per meal, and sometimes two. Therefore, people prefer to
save time by cooking concurrently across stoves, fuel stacking, then reduce smoke and fuel
dependency by cooking consecutively in the EPC, although increased training and support on
using the EPC for different dishes helps. Hot cases were appreciated and widely used by
participants for keeping dishes warm. Hot cases and additional electric cookers, such as an
induction cooker or extra EPC, would likely lead to a switch to electricity for the majority of
cooking but would increase the resulting electric cooking load and strain on mini-grid or grid. This
demonstrates that the EPC is not the complete answer for the Nepali kitchen, it requires an
additional stove to reduce cooking time. Therefore, to achieve a fully electric cooking kitchen,
other stoves, such as induction or infrared would be needed to enable this transition.
For participants to be able to transition to electric cooking, they required regular support from the
project team, and encouragement to experiment with recipes. With regular backstopping and
support through phone calls, 69% of participants reported cooking dishes other than rice in the
EPC. All the participants were positive about the EPC, saying they would continue to use the EPC
every day. They appreciated the time savings with the EPC and being able to leave it safely to cook
by itself.
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Key barriers to the use of the EPC were found to be the reliability of both the electric supply and
the EPCs themselves. During the monsoon season, there were frequent power cuts, especially in
the on-grid community, which caused the households to revert to their original cooking devices.
There were also many failures of the devices due to malfunction, insect infestation, or accidental
damage. We experienced 27 technical failures of EPCs during the 9 months of implementation of
the project. This also led households towards the end of the study to reduce their use of their
devices as they were concerned with breaking them. During the intervention, this was supported
by the project team who replaced the devices. However, in large scale rollouts, this would not be
possible. Therefore, a more reliable and redundant electrical supply system is required, with
support to repair and maintain electric cooking devices through local service centers.
The smart meter and powerhouse data demonstrated that although 30 EPCs were connected onto
the grid this did not mean that this contributed 30 times the peak cooker load. For the off-grid
site, it was found for a potential 27 kW load if all EPCs were operating concurrently, the peak was
just 6 kW. This meant that additional EPCs could be included on the grid without overloading the
system. This is highly significant and important for the design of future interventions, with the
opportunity to be less conservative with planning.
There is still a perception of a high cost of electric cooking. This could be due to the cost of the
devices themselves, with most costing between NPR 6000 - 12000. During the analysis, it was
found that the cost of the additional electricity was minimal, around NPR 130/month, which could
be saved if it replaced either LPG or firewood, and was recognised by a number of the
participants. Therefore, support to enable poorer households to afford the initial layout for the
cooking device will be important, potentially through micro-finance arrangements.
This project has produced a large amount of data, which will be made freely available. The team
will continue to process and analyse the data to understand it more fully. This will include:
understanding the variation in load from multiple EPCs on the grid, using smart meter data to
identify when different dishes are being cooked, and the effect of supply voltage on cooking time.
The aim of this work will be to support project teams that wish to conduct future EPC
interventions, providing data-based design rules to enable better utilisation of constrained power
supplies.
7. Annexes
The following additional documents were developed during this project period. Please visit
www.peeda.net or https://mecs.org.uk/ for detailed reports.
•
•
•
•

Visual Inspection procedure and report
Water Boiling Test procedure and report
Controlled Cooking Test procedure and report
eCookbook

46

PEEDA

