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   Executive Summary 

Kenya has a vibrant and liberalised solar market. However, households have largely used 

photovoltaic (PV) solar for lighting and running low energy household devices. The falling 

cost of storage batteries and PV modules, rising cost of biomass fuels, all put together present 

unprecedented opportunity to optimise cooking with electricity using highly efficient 

appliances such as Direct Current (DC) Solar Electric Pressure Cookers (SEPCs).  

The aim of the project was to develop and evaluate a DC SEPC unit suitable for off-grid 

households and households connected to unreliable or weak grid in Mogotio and Mbaruk 

locations in Nakuru County. The results from the baseline survey conducted by the project 

team in March 2019, desktop and market reviews indicated that the majority of the 

households in Mogotio and Mbaruk used firewood as their primary fuel and charcoal as their 

secondary fuel. LPG was used by a few households as a supplementary fuel. None of the 

households used electricity for their cooking. 

Building on the findings of the baseline survey, desktop and market reviews, the project team 

developed and tested a 24V/400W DC SEPC system in SCODE’s workshop using a standard 

water boiling test (WBT) and controlled cooking test (CCT) protocols. The results from the 

WBT showed that DC pressure cookers have an average thermal efficiency of 65.5%, which 

is substantially higher than any of the other cooking devices tested. However, the WBTs and 

CCTs together showed that whilst the DC pressure cookers are well suited for cooking cereals 

they are not recommended for boiling water only as the cooking time is much slower. The DC 

pressure cookers were also not found to be suitable for frying.  

This model of EPC was a hybrid AC/DC device also capable of operating at 240V AC, so a 

comparative analysis was carried out with the DC SEPC and AC grid-connected system 

without storage. The Levelised Cost of Energy was calculated for the SEPC systems, and the 

standard KPLC grid tariff was used for the AC comparison. The WBT showed that whilst the 

cost of boiling water with the AC system was cost comparable with other popular fuels and 

cooking devices used within the communities, on the DC SEPC, it was more expensive. The 

CCTs compared the DC SEPC and AC pressure cooker with LPG and an improved biomass 

stove. The AC pressure cooker was the cheapest option for all fuels, whilst the most 

expensive option was either LPG or the DC SEPC depending on the food types. 

The Modern Energy Cooking Services (MECS) team identified safety problems with the 

pressure release valves and the lid of the DC SEPC and advised SCODE to use a standard 

AC PC with an inverter to complete the project whilst MECS works with the manufacturers of 

the DC SEPC to solve the problems identified. Consequently, the project team also tested 

AC PCs in SCODE’s workshop using standard water boiling test and controlled cooking test 

protocols. Results from these tests indicated that the AC PC cooked faster than the DC SEPC 

because the AC PC (1100W) has a power rating of around three times that of the DC SEPC 

(400W). This meant they were also suitable for frying some foods, as well as boiling. 

The AC PC was further tested in the field using a standard kitchen performance test using a 

sample of 35 households in the two study areas. Out of 35 households who participated in 
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the field testing of AC PCs, 6 households used the grid power connection directly without 

storage, while 29 households used batteries charged exclusively from solar systems with 

inverters (AC SEPCs). As part of a complimentary project (funded via MECS-TRIID), all the 

35 sample households were also issued with a two-burner LPG cooker connected to 6kg LPG 

cylinder to complement their SEPC.  

Results from the Kitchen Performance Test (KPT) showed that households were able to cook 

almost all their food with LPG and AC PC (grid-connected or solar), so biomass use reduced 

to almost zero. Overall, households that used the AC PC complemented by LPG were able 

to reduce their energy consumption by 78% (based on energy consumed per adult 

equivalent). Furthermore, the total daily average cost of cooking fuel (predominantly biomass 

and kerosene) was approximately Ksh. 353 before intervention, while after the introduction 

of the LPG double burner and the AC PC it reduced to Ksh. 196 implying that even with the 

higher daily cost of solar cooking system, households in these communities were able to save 

44% of their cooking cost . These results support the project hypothesis that use of AC PCs 

saves energy, reduces biomass fuel consumption and reduces overall expenditures on 

cooking energy. 

The high upfront cost of the SEPC would prevent most households from accessing this new 

technology, so the project developed a consumer financing model to enable households in 

the study areas to acquire the SEPC and pay-to-own while using it.  For one to benefit from 

the project, each beneficiary was required to pay a down payment of Ksh 5,000 and a monthly 

instalment of Ksh 1,651 or daily rate of Ksh 55 for a period of 30 months. This would translate 

to a total payment of Ksh 54,530. Since this was a pilot and a research project, this amount 

was discounted by the project by 50%.   

The project also generated rich data on the user experience of cooking with SEPCs, showing 

that they can make cooking easier and offer a highly desirable modern energy cooking 

service. A WhatsApp group enabled participants to share valuable insights into how this new 

technology impacted the way they cook. The evidence from this report suggests that AC 

EPCs connected to the grid are likely to be an attractive solution cooking heavy foods quickly 

and affordably. However, the added costs of solar panels and batteries plus the poor quality 

and performance of DC EPCs currently available on the market mean that battery-supported 

grid-connected and solar electric cooking technologies still require further development. 
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Figure ES-1: A happy family at Echariria poses for a photo with their new cooking kits. 

 

The project has identified areas that need further research and development. These include 

addressing safety of DC SEPC users, making the SEPC affordable to households primarily 

dependent on traditional biomass fuels and increasing cooking speed of the DC SEPC. As a 

result of this project, SCODE has already begun to sell AC EPCs to grid connected customers 

in Nakuru and is participating in a Results Based Financing (RBF) programme with a target 

of selling 600 EPCs. SCODE is also preparing to test the next generation of SEPCs, the 

CREST Power Stations, in another MECS-funded pilot project. 

 

 

 

  

“For the first time since my wife departed, I 

now feel like I have a helper in the house. 

We take less than half the time to cook, my 

children are more relaxed and no longer 

feel cooking is a bother. I find myself 

cooking as well since I find the stoves very 

inviting, easy to use.” 

- Dominic Otieno 

“I’ve been using the SEPC for almost two 

months now. I love it. This gadget is 

magical! Cooking has never been faster, 

easier and convenient. It’s exciting how 

smart the gadget is! You select a program 

and you get the cooking as desired. My 

teenage son loves it too. It’s a wonderful 

cooker. Can’t wait to buy my mum one.” 

- Eunice Kebaso. 
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Abbreviations and Acronyms 

AC PC:  Alternating Current Pressure Cookers 

ANOVA:  Analysis Of Variance 

CCT:   Controlled Cooking Test 

CLASP:  Collaborative Labelling and Appliance Standards Pro gram 

CO2:  Carbon Dioxide 

CREST:  Centre for Renewable Energy Systems & Technology 

DC SEPC: Direct Current Solar Electric Pressure Cookers 

EPC:  Electric Pressure Cooker 

ESMAP: Energy Sector Management Assistance Program 

GEIF:  Gender and Energy Innovation Facility 

HHID:  Household Identification Number 

KPHC: Kenya Population and Housing Census 

KPLC: Kenya Power & Lighting company 

KPT:  Kitchen Performance Test 

LPG:  Liquefied Petroleum Gas 

MECS: Modern Energy Cooking Services 

PV:  Photovoltaic  

R & D: Research & Development 

RBF:  Results-Based Financing 

SCODE: Sustainable Community Development Services 

SDG:  Sustainable Development Goals 

SEPC: Solar Electric Pressure Cooker 

SPSS: Statistical Package for Social Sciences  

WBT:  Water Boiling Test 
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1. Introduction  

In line with the Sustainable Development Goal number 7 (SDG 7), Kenya has an ambitious 

target of achieving universal access to clean cooking solutions by 2030 (Sachs, 2012; 

Mwenzwa et al., 2014). These solutions include Liquefied Petroleum Gas (LPG), electricity, 

biogas, bioethanol and improved solid biomass fuel cook stoves. Conventionally, charcoal, 

firewood, paraffin, and LPG continue to be the main sources of cooking fuel but this has over 

the time been on the decline. According to the 2019 Kenya Population and Housing Census 

(KPHC), 55.1% of Kenyan households use firewood as their primary fuel for cooking, followed 

by 23.9% that use LPG. The introduction of non-taxed LPG cylinders, rural electrification and 

other secondary sources of energy has slowly reduced the consumption of biomass fuels 

from 83% in 1980 to 55.1% in 2019 in Kenya (KPHC, 2019). 

Records indicate that 1.8 billion people globally have access to electricity (Doll et al., 2010). 

Kenya Power and Lighting Company (KPLC), Kenya’s national electricity utility, has 

approximately 6 million customers, yet very few households in Kenya use electricity as their 

primary fuel, with numbers extremely low in rural areas. Weak grids, load shedding, 

affordability of electricity, accessibility of LPG, traditions, perception and inadequacy of 

suitable cooking appliances all act as barriers to scaling up the use of clean cooking devices 

(Ngeno et al., 2018). Therefore, any initiatives towards overcoming these barriers is 

necessary.  

Whilst charcoal and kerosene used to be cheap in Kenya, prices have shot up in recent years. 

In 2018, a logging ban was put in place to protect the nation’s dwindling forest reserves, 

causing the price of wood fuels to double (Muhati et al., 2018). According to the Kenya 

National Bureau of Statistics (KNBS) data, charcoal prices surged 84 per cent per four- 

kilograms tin to an average of Sh145.2 in 2019 while a liter of kerosene jumped 13 per cent 

to Sh102.29. 

The Kenyan government has also increased prices of kerosene by raising kerosene tax, both 

to incentivize the uptake of LPG for cooking and to prevent unscrupulous filling stations from 

adulterating petrol with cheaper kerosene (Baek et al., 2020). Electricity remains a niche 

cooking fuel, with wealthier households often owning task-specific electric cooking appliances 

such as water heating kettles or microwaves but relying on LPG for the bulk of their cooking 

(Batchelor et al., 2018). 

Large scale uptake of electric cooking by households would increase per capital power 

consumption and contribute directly to the country’s commitment to the 2015 Paris climate 

change agreement with respect to reduction of CO2 emission and reduction of annual disease 

burden attributed to household air pollution (Selvakkumaran, S., & Silveira, S., 2019; Mirko, 

D.M., et al., 2020) 

 

 



 
 
 

11 
 
 

 

2.0.0. Project Aim and Objectives  

The project’s aim was to develop and evaluate a DC electric pressure cooker unit among 

rural households in Mogotio and Mbaruk administrative locations in Nakuru County 

The Specific Objectives of the project were to: 

1. Review existing DC electric pressure cookers available in the market 

2. Develop DC Solar electric pressure cooking (SEPC) system in the SCODE workshop 

suitable for cooking Kenyan dishes 

3. Test and evaluate performance of developed DC Solar electric pressure-cooking 

system in SCODE workshop 

4. Evaluate potential for adoption of the developed DC Solar electric pressure-cooking 

system  

5. Investigate consumer financing models for DC Solar electric pressure-cooking 

system suitable for target market 

6. Assess the affordability of the DC Solar electric pressure-cooking system to potential 

users in the study areas 

7. Develop parameters for standardization of the developed DC Solar electric pressure-

cooking system  

 

It is important to note that the field testing of SEPC was done with AC EPC. This is because 

at the point when SCODE was installing the DC SEPC to test its potential for adoption among 

rural households in the two study areas, MECS identified technical problems on the DC 

electric pressure cooker and advised SCODE to halt further work with the DC EPC until the 

cooker is certified to be safe for use. In consultation with MECS, the project team amended 

the objectives to include AC electric pressure cooker and repeated the experiment using AC 

electric pressure cooker in order to complete the project within the contract period as MECS 

worked with the manufacturer to solve the problems identified. The field-testing results in this 

report are those obtained using AC SEPC. 
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3.0.0. Methodology 

In order to achieve the project’s aim of developing and evaluating a DC electric pressure 

cooker unit in Mogotio and Mbaruk administrative locations in Nakuru County, the project was 

implemented through a series of phases. 

3.1. Phase 1: Baseline survey 

At the beginning of the project, the project team conducted a baseline survey in Mbaruk and 

Mogotio administrative locations in Nakuru County to enable the research team to understand 

the prevailing household cooking situation in the two study locations. Sample communities in 

the two study areas were selected purposively on account of their previous working 

relationship with SCODE.  

To effectively carry out data collection, sixteen enumerators were recruited with priority given 

to the locals who were qualified. Training enumerators entailed going through the paper 

questionnaire on the first day and pairing the enumerators in groups of two for role play on 

the morning hours of the second day. After the role-play, the team shared their experiences 

and where necessary, appropriate guidance was provided by the team of trainers. In the 

afternoon, the team was taken to the community in the vicinity of SCODE for pre-test to get 

a preamble of what could happen during the actual survey. The actual field survey was carried 

out for 6 days. Since the households existed in organized residential blocks in a rural setting, 

a systematic random sampling technique was employed, and data collected from 516 

households (n= 244 from Mbaruk and n= 272 from Mogotio). After the completion of the 

household survey, a focus group discussion was then organized and conducted 

simultaneously in the two study areas. Five data clerks were recruited to assist in the entry 

of the data into the Statistical Package for Social Sciences software (SPSS). The data clerks 

were trained for one day on how to enter data in the specific software. 
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3.2. Phase 2: Review of DC electric pressure cookers in the market 

This section explains the selection, sizing and designing process of all components within the 

whole solar pressure-cooking system. The Solar design starts from the load to the panels 

and batteries. 

3.2.1. Load 

Load refers to electrical appliances that are connected to solar PV system such as lights, 

radio, TV, computer, refrigerator, Electric pressure cooker etc. In the case of this project, the 

electrical load is a DC pressure cooker which at procurement phase it was given a name: 

“Solar Electric Pressure cooker (SEPC)”. This was because of the import duty that was not 

levied on solar products and if the cookers came in identified as DC and not Solar, the 

importation duty was to apply. Therefore, the name of the load was SEPC. 

The process started with identifying and contacting manufacturers of SEPC all of whom were 

found to be in China only. They provided a list of all their stock of solar cookers. Cookers 

were eliminated based on power consumption. SCODE had previously tested DC pressure 

cookers given by Jon Leary, who is the project advisor and it had high thermal efficiency but 

cooked quite slowly. The project team was therefore considering a pressure cooker that might 

reduce the cooking time by increasing power rating of the cooker. On that basis, the team 

eliminated cookers that were rated less than 300W. 

The team also chose to try 12V cookers and compared them with the 24V cookers. In 

addition, the team decided to test AC/DC cookers because most of the rural areas now have 

grid connection and, the government is dedicated to achieve 100% electricity access via a 

blend of grid, mini-grid and off-grid solutions by 2030. A pot capacity of 5L was chosen since 

Figure 1: Potential beneficiaries that were engaged in the Focus Group 
Discussions at Lomolo B Area, Mogotio during the baseline survey 
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household in the rural areas of Kenya have an average of 5 members. Therefore, 3L Pots 

were eliminated. 

The project team conducted desktop and market reviews, to identify DC SEPCs in the market. 

The team identified 4 DC Solar Electric Pressure Cookers (SEPCs) in the market, all from a 

single manufacturer in China. Finally, the four SEPCs were chosen and the team decided to 

ship them from China by air as opposed to sea due to time constraints. The DE SEPCs only 

took a week to get to SCODE workshop in Nakuru, Kenya. 

 

Table 2: Characteristics of the imported Solar Electric Pressure Cookers 

 

Specifications of the imported Solar Electric Pressure Cookers.  (Source: Tesga Power)                                                                                                                                         

 
 

 

Model Specifications 
Weight 

(kgs) (±5%) 

Total 

Weight 
Picture 

DPC-

2405 

24V 400W DC Pressure 

Cooker 5L 
4.5 9 

 

DPC-

1205 

12V 300W DC Pressure 

Cooker 5L 
4.5 9 

 

DPC-

2405 

  24V/220V 400W DC 

Pressure Cooker 5L 
4.5 9 

 

DPC-

24028 

 12V/220V 400W DC 

Pressure Cooker 2.8L 
4.2 8.4 
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3.2.2. Design of A Solar System to Run SEPC 
The project team considered four major individual components of a solar system as described 

below. 

1. PV module Array - converts sunlight into DC electricity. 

  

The panel array was easy to size in view of the worked-out values for load and charging 

current. 

From table 3.2 below, Daily Energy demand is 1440WHRS.  

Panel Array Size = Daily Consumption (Watt-hrs.)/No. of sun hours 

                             240Watts = 1440 Watt-hrs/ 6Hrs 

Recommendation: Any panel above 240Watts would comfortably power the load; the 300W 

panels have a current of about 10 Amps hence recommended because its power rating is 

above the minimum charging current of 5Amps. Solinc is the only local solar manufacturer in 

Kenya. The team chose Solinc panels due to assured quality and easy access to warranty 

claims. Solinc also had a competitive price.  For example, Solinc was offering Ksh 35 per watt 

including branding while others such us Chloride Exide, Go solar ltd etc were offering between 

Ksh 37-40 per watt. The team chose polycrystalline panels due to their price, and given the 

fact that the efficiency difference between them and the mono crystalline is insignificant. 

 2. Solar charge controller - regulates the voltage and current coming from the PV panels 

connected to battery. This gadget prevents battery overcharging and prolongs the battery 

life. 

 

The system needed a charge controller to prevent over-charge and over-discharge of 

batteries by power from the solar panel. 

The amount of power the SEPC appliance draws is 240W but 240W is equivalent to 240VA; 

therefore, dividing 240AV by 24V resulted to 10AMPS.  

Charge controller size (Amps) = Load Power/Load Voltage 

                                     10Amps = 240W/24V 

Assume 20% system losses: 

10*1.20 = 12Amps 

Recommendations: A charge controller of 24V rated above 12Amps would do for the 

system. The maximum current of the panel is 10Amps. Add 10Amps allowance in case of 

additional loads that the customer might want to add in the future. A charge controller of 

above 20Amps was thus recommended. 

 3. Battery Bank - stores energy for supplying to electrical appliances when there is demand. 

 The original project document had proposed a battery with 1kWh storage capacity. The 

24V/220V, AC/DC SEPC was rated at 400W but that is on the AC side, the DC side only 

draws around 240W, which was used for calculations. 

http://www.leonics.com/product/renewable/pv_module/pv_module_en.php
http://www.leonics.com/product/renewable/solar_charge_controller/solar_charge_en.php
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Load Appliance =240W 

Battery Capacity (Ah) = Daily consumption (Watt-hrs) x Days of autonomy 

                               (0.5 x nominal battery voltage) 

Table 3.1 shows total Watt-hours per day used by appliances. 

     a) 0.5 is the depth of discharge (50% DOD). 

     b) The nominal battery voltage is (24V). 

     c) Days of autonomy is the number of days that you need the system to operate when 

there is no power produced by PV panels, for this project, just one day. 

Consequently, it was recommended that a Lead Acid battery of 120AH will provide 6 hours 

of cooking with our appliance without any solar arrays, especially at night and during cloudy 

weather hence a 100AH battery was recommended because it is what is readily available in 

the market at the 120AH range. 

Lithium-ion Batteries 

Battery power capacity (Ah) = Daily consumption (Watt-hrs) x Days of autonomy 

                              (0.8 x nominal battery voltage) 

Battery power capacity (AH) = 75AH 

Table 3.2 shows total Watt-hours per day used by appliances. 

     a) 0.8 is the depth of discharge (80% DOD). 

     b) The nominal battery voltage is (24V). 

     c) Days of autonomy is the number of days that you need the system to operate when 

there is no power produced by PV panels. For this project, is just one day. 

Recommendations: The lithium-ion battery proved more compact and longer lasting than 

the lead acid battery. However, the price of 24V100ah battery at factory upfront cost/price of 

Ksh. 31,000 – Ksh. 56,000 was considered too high for the target communities compared to 

price of 24v100ah lead acid battery at retail price of ksh.34, 000. It was also difficult to find a 

lithium-ion battery in the Kenyan market. Moreover, importing would attract tax amounting to 

42% of invoice/factory price in addition to shipping and clearing charges. Overall, it was still 

more expensive to import lithium ion from China or buy from local outlets than to buy the lead 

acid batteries locally.  

Considering all these, the project team is of the view that lithium-ion batteries are a better 

choice for end users. This is based on the following calculations: assume a 24v100ah lead 

acid battery that lasts 1000 cycles which is equivalent to life span of 3 years and a depth of 

discharge of 50%. The same capacity of lithium-ion battery lasts for 3500 cycles which is 

equivalent to 10 years. The cost of lithium-ion battery over the ten years would be ksh 62,620 

(sum of: ex-factory price of ksh. 31,000 + 42% tax +10% shipping cost + 50% sale margin) 

while the lead acid battery would cost ksh. 102,000 (retail price of ksh. 34,000 x 3 

replacements). This implies that lithium-ion battery is cheaper and provides more power to 

end users for a longer period. The challenge however is how to reduce the high upfront cost 

and make the batteries more available in the local market. 
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Table 3: The Households daily energy consumption 

 

Table 4: Time taken to charge and discharge 100AH, 24V lead Acid battery 

S/N Battery 

Brand 

Battery 

Description 

Starting 

voltage 

(v) 

End 

voltage 

(v) 

Discharge 

time (hrs) 

Discharge 

current 

(Amps) 

Charge 

time 

(hrs) 

Charge 

current 

(Amps) 

Battery 

1 

Ritar 24V, 1000AH, 

Gel, 

Maintenance 

free 

12.86 11.30 5 10 5 10 

Battery 

2 

Oushang 24V, 100AH, 

Gel, 

Maintenance 

free 

13.20 10.77 5 10 5 10 

 

The above values in Table 2.3 give an estimate of how long it takes to charge and discharge 

a 100AH,24V lead acid battery bank. The recommendation was to connect two 100Ah 

batteries in series to get the recommended 24V, 100AH battery bank. 

Power Meter 

The project used solar as source of power and advised participants to do as much cooking 

as possible during the day. To monitor energy consumption, the project used appliance-level 

sub-meters. 

 

 

 

SN Appliance Load (W) Units
Total 

Watts
Hours

Load 

Type
 WH/day 

1 Electrical Load 240 1 240 6 1 1,440.00   

2

240 1,440.00   

1  1,440.00     WH

50%  2,880.00     WH

24      120.00     AH

100           1.20     Nos

0.2      288.00     Wp

300           0.96     Nos.

Batteries AH (60Ah - 225AH)

SOLAR PANEL SIZING

In-Efficiency and 6 sun hours per day (1.2/6)

Solar Panel Wp (80Wp-100Wp-120Wp-250Wp)

Load Chart (Daily energy consumption)

TOTAL

SIZING SHEET

BATTERY BANK SIZE

Days of Autonomy (1 to 5)

Battery Depth Of Discharge (50 % to 75%)

Battery Voltage (12-24-48VDC)
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Table 5: Summary of the recommended solar items and their suppliers 

No.  Item Description Suppliers Cost (KSH) 

1. Solar panel 320wp, 24v, polycrystalline Solinc 11,200 

2. Solar Batteries Maintenance- Free, 100ah, 

12v, Ritar (2 pieces in 

series) 

Chloride Exide & 

PowerPoint, 

15,000 

3. Power Meters Voltmeter, Ammeter and 

Watt-meter 

Jumia online shop 2,130 

4. Charge 

Controllers 

30Amps,24/12V, PWM Chloride Exide 1,624 

5. DC Electric 

Pressure 

Cooker 

24V/220V,240W,5L Tesga Power 7,620 

6. Circuit Breakers 15Amps Local Electrical 

shops 

300 

7. Inverter/charger 1500W, 12V/24V Chloride Exide 23,100 

8. AC EPC 1000W, 240V, 6L Hot Point 

Appliances 

7,000 
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3.2.3. Wiring Design for the Solar System 
 

 

 

 

 

 

 

 

 

 
  

SINGLE SOLAR PANEL            

                    

  320Wp, 24V system 

CHARGE CONTROLLER 

(40 Amps, 12V/24V) 

100AH 

12V 

BAT. 1 

100AH 

12V 

BAT. 2 

BATTERIES 

CONNECTED IN 

SERIES 

Figure 2: Design of the solar home system 

Source: SCODE 
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3.3.0 Phase 3: Testing of DC SEPC 
3.3.1. Workshop Testing of DC SEPC 

3.3.2. Water Boiling Test Materials and Method  

The research experiment was carried out at 

SCODE workshop which is at an elevation of 

1,923m above sea level and has water boiling 

temperature of 93.60C. The data collection 

was conducted for five consecutive days. 

Version 4.2.3 of the water boiling test was 

used in this research to determine thermal 

efficiency, burning rate, fire power and specific 

fuel consumption of the range of cook stoves 

found in use during the baseline survey. The 

stoves included three stone fire place, 

kerosene stove, LPG stove, unimproved jua 

kali stove, improved charcoal stove, push and 

pull household gasifier stove. In addition, DC 

Solar Electric Pressure Cooker (SEPC) which 

included 5L of 220w, 300w & 400w; 2.8L of 

220w) were also tested.  

The WBT consisted of three phases, that is, cold 

phase, hot phase and simmering phase that 

immediately followed each other. For cold phase 

high power, the test began with the stoves at 

room temperature and used fuel from a pre-weighed bundle to boil 2.5 litres of water in a 

standard pot. The initial weight of the stove was recorded and after refilling the fuel into the 

reactor weight measurements were taken too. A thermometer was placed in the pot using 

wood fixtures during each Water Boiling Test so that water temperature may be measured at 

the centre, 5 cm from the bottom. A thermo couple was also placed in the combustion 

chamber near the pot to record real time data for temperature rise. The timer was then started 

once the fire had started to burn to record the initial and the final time to boil 2.5 l of water.  

The equipment used for water boiling test were; power meters, weighing scale with a capacity 

of at least 6 kg and accuracy of ±1 gram, heat resistant material to protect the weighing scale, 

digital Thermometer with accuracy of 0.5 0C having thermocouple probe suitable for 

immersion in liquids, Wood moisture meter and oven for drying wood, Timer, Tape measure 

for measuring wood and stove (cm), Standard pots with a volume of about 7 litres for 5 L 

tests, Wood holder for holding thermocouple in water, a small shovel/spatula to remove 

charcoal from stove, Tongs for handling charcoal, Dust pan for transferring charcoal, Metal 

tray to hold charcoal for weighing, Heat resistant gloves. For electric pressure cookers, boiling 

time, amount of water boiled and evaporated and power consumed were used to calculate 

Figure 3:  A digital Thermometer with a 
thermocouple probe suitable for immersion in 
liquids being used to take the boiling water 
temperature 

https://www.cleancookingalliance.org/binary-data/DOCUMENT/file/000/000/399-1.pdf
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thermal efficiency. Thermal efficiency, fire power, specific fuel consumption was calculated 

using equation 2.1 to 2.3 given below. 

a) Thermal efficiency  

Thermal efficiency (H) is a measure of the fraction of heat produced by the fuel that made it 

directly to the water in the pot. The remaining energy is lost to the environment. So a higher 

thermal efficiency indicates a greater ability to transfer the heat produced into the pot (Arora 

et al., 2014). H is therefore a ratio of the energy used for heating and evaporating water to 

the energy consumed by burning wood as shown in equation 2.7 according to Berrueta et 

al. (2008)  

 

                                                           (2.1)
 

Where: 

            Ww - mass of water in the pot (g) 

            4186 - Specific heat capacity of water (kJkg-1.K)  

           (Tf-Ti) - Change in water temperature (K) 

            Wv - Amount of water evaporated from the pot (g) 

            2260 - Latent heat of evaporation of water (kJkg-1) 

             fd - dry-wood equivalent consumed during each phase of the test (g)  

            LHV - lower heating value. 

While thermal efficiency is a common measure of stove performance, a better indicator may 

be specific consumption, especially during the low power phase of the WBT. This is because 

a stove that is very slow to boil may have a good-looking thermal efficiency (TE) because a 

great deal of water was evaporated. However the fuel used per water remaining may be too 

high since much water was evaporated and so much time was taken in the process of bringing 

the pot to a boil (Bailis et al., 2007). 

b) Firepower  

Firepower(P)  is a ratio of the wood energy consumed by the stove per unit time (in W) 

during each phase of the test (Berrueta et al., 2008) given by equation 2.8: 

https://www.sciencedirect.com/science/article/pii/S0960148107001371 

                                                                                       (2.2)
 

Where  (tf-ti) is the duration of the specific test phase (Ayo, 2009). 

c)  Specific Fuel Consumption  

Specific fuel consumption (S.f.C) is a measure of the amount of fuel required to boil or simmer 

1 litre of water. It is calculated by the equivalent dry fuel used minus the energy in the 

remaining charcoal, divided by the litres of water remaining at the end of the test (Jetter and 

Kariher, 2009). In this way, the fuel used to produce a useful litre of “food” and essentially the 

time taken to do so is accounted for. S.f.C is therefore the amount of fuel wood consumed to 

the amount of water remaining at the end of the trial. In this case specific fuel consumption 

https://www.sciencedirect.com/science/article/pii/S0973082614000519
http://ir-library.egerton.ac.ke/handle/123456789/1710
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refers to a measure of the amount of wood required to produce 1L or kilogram of boiling water 

given by equation 2.9:  

                                                                                      (2.3)
 

Where Wwf is the mass of water boiled (g). 

3.3.3. Controlled Cooking Test (CCT) Materials and Method 

The data collection was conducted for 12 days continuously. Version 2.0 of the Control 

Cooking Test was used in this research to assess the performance of the solar electric 

pressure cookers – DC SEPCU (5L of 220w, 300w & 400w; 2.8 of 220w) relative to LPG & 

push and pull stoves. Stoves were compared as they perform a standard cooking task that 

was closer to the actual cooking that local people do every day. The CCT (Controlled Cooking 

Test) trials immediately followed each other with three replications.  

The equipment and materials that were used during experimentation included; power meters 

cooking pots, weighing scale (at least 6kg capacity and accuracy of 1g), timer, heat resistant 

gloves, thermometer, fuel, food and water. The initial weight of the stove was recorded and 

after refilling the fuel into the reactor weight measurements were taken again. The timer was 

then started at the beginning of experiment and time recorded (initial and the final time taken 

for cooking).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: SCODE staff preparing arrow roots to be cooked during the Controlled 
Cooking Tests 

https://www.cleancookingalliance.org/binary-data/DOCUMENT/file/000/000/80-1.pdf
https://www.cleancookingalliance.org/binary-data/DOCUMENT/file/000/000/80-1.pdf
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0.5 kg of food cooked was cooked for each trial. The foods cooked were: githeri, Mokimo, 

meat, omena, arrow roots, Irish potatoes, sweet potatoes, tea, porridge, green grams, yellow 

bean, spider plants, boiled maize, ugali, cabbage, chicken, rice, kamande, managu and 

Matumbo. The amount of food, power and cooking time was recorded for each trial.  
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Table 6: Cooking methods during CCT 

Dish Method of preparation Comments 

 Dish 1: Githeri 
 
Description of the dish: A mixture of boiled Maize 
and beans. It is typically eaten just boiled however 
one can choose to stew the mixture after boiling. 
Method of Cooking: Boiling: Mix maize & beans, add 
water. Boil to cook 

Frying done on 
LPG; stewed with 
EPC 

 Dish 2: Mukimo 
 
Description of the dish: Boiled Maize, beans, Irish 
potatoes and traditional vegetables mashed 
together. Notes: beans is optional in the mixture.  
Method of Cooking: Boiling: Add water & salt to Irish 
potatoes. Boil to cook. Add green leaves of choice and 
allow to simmer for not more than 5 minutes. Add 
ready githeri & salt to taste, drain all water. Mash the 
mixture. Ready to serve 

No spices 

 Dish 3: Beef Meat Stew 
 
Description of Dish: Beef Meat stew is just meat 
that is stewed. It is not a whole dish; it is normally 
served with rice or Ugali. 
Method of Cooking: Stewing: Mix beef, onion, 
tomatoes, salt, cooking oil; add water. Boil to cook. 
Add spices to your taste 

Add spices to your 
taste 

 Dish 4: Omena (Silver Cyprinid) 
 
Description of Dish: Omena is ‘miniature’ fish that 
is boiled and stewed and is often served with Ugali 
and Vegetables. 
Method of Cooking: Boiling: Add water to omena. 
Boil to cook. Frying is done on LPG. Add spices to 
your taste. 

Frying done on 
LPG 

 Dish 5: Sweet Potatoes 
 
Description of Dish: Boiled Sweet potatoes. 
Normally served with Tea for breakfast. 
Method of Cooking: Boiling: Add water to sweet 
potatoes. Boil to cook 

No spices 
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 Dish 6: Arrow Roots 
 
Description of Dish: Boiled Arrow Roots. Normally 
served with Tea for breakfast. 
Method of Cooking: Boiling; Add water to Arrow 
Roots. Boil to cook. 

No spices 

 Dish 7: Tea 
 
Description of Dish: A breakfast Kenyan drink. 
Method of Cooking: Boiling; Boil mixture of water & 
milk, add tea leaves & sugar to taste. Let it simmer for 
a while, sieve to serve. Add spices to your taste. 

Add spices to your 
taste 

 Dish 8: Porridge 
 
Description of Dish: A breakfast Kenyan drink. 
Mixture of porridge flour and water. 
Method of Cooking: Boiling: Boil water, add cold 
mixture of water porridge flour, and stir. Simmer for a 
while, add sugar to taste and serve 

No spices 

 Dish 9: Green Grams 
 
Description of Dish: Boiled & stewed green grams. 
This dish is mainly accompanied by Rice or 
Chapati in Kenya. 
Method of Cooking: Stewing: Mix water, green 
grams, onion, tomatoes, salt, cooking oil. Boil to cook. 
Add spices to your taste 

Add spices to your 
taste 

 Dish 10: Green Yellow 
 
Description of Dish: Boiled & stewed Yellow 
Beans. This dish is mainly accompanied by Rice or 
Chapati in Kenya. 
Method of Cooking: Stewing: Mix water, Yellow 
Beans, onion, tomatoes, salt, & cooking oil. Boil to 
cook. Add spices to your taste 

Add spices to your 
taste 

 Dish 11: Spiderplant (Sageti) 
 
Description of Dish: Boiled & fried vegetables. This 
Kenyan dish is mainly accompanied by Ugali. 
Method of Cooking: Boiling: Add water. Boil to cook. 
Frying done on LPG 

Frying done on 
LPG 
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 Dish 12: Boiled Maize 
 
Description of Dish: Boiled Maize. This Kenyan 
dish is mainly served with Tea. 
Method of Cooking: Boiling: Add water & salt to taste. 
Boil to cook 

No spices 

 Dish 13: Ugali 
 
Description of Dish: This is a staple meal for 
western Kenya. It is mainly served with vegetable, 
milk, meat, fried eggs etc 
Method of Cooking: Boiling & Baking: Boil water, add 
maize flour to saturation while stirring. Cover and allow 
to bake for a while. Ready to serve 

No spices 

 
 

Dish 14: Cabbage 
 
Description of Dish: Boiled & fried vegetables. This 
Kenyan dish is mainly accompanied by Ugali. 
Method of Cooking: Steaming: Add salt, onion, 
tomatoes, cooking oil to cabbage. Let it steam for a 
while. Ready to serve. 

No spices 

 Dish 15: Chicken 
 
Description of Dish: Fried chicken. This Kenyan 
dish is mainly accompanied by Ugali or Rice. 
Method of Cooking: Stewing: Add water, salt, onion, 
tomatoes, cooking oil, spices to taste to chicken. Boil 
to cook. Add spices to your taste 

Add spices to your 
taste 

 Dish 16: Rice 
 
Description of Dish: This a modern Kenyan dish 
that is accompanied by cereals, meat or 
vegetables. 
Method of Cooking: Boiling: mix water, rice, salt & 
cooking oil. Boil to cook 

 

 Dish 17: Yellow Gram (Kamande) 
 
Description of Dish: Boiled & stewed Yellow 
Beans. This dish is mainly accompanied by Rice or 
Chapati in Kenya. 
Method of Cooking: Stewing: Mix water, yellow 
grams, onion, tomatoes, salt, cooking oil. Boil to cook. 
Add spices to your taste 

Add spices to your 
taste 
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Dish 18: Black Nightshade (Managu) 
 
Description of Dish: Boiled & fried vegetables. This 
Kenyan dish is mainly accompanied by Ugali. 
Method of Cooking: Boiling: Add water. Boil to cook. 
Frying done on LPG 

Frying done on 
LPG 

 Dish 19: Offal (Matumbo) 
 
Description of Dish: Matumbo stew is just the 
intestines & stomach linings of cows, sheep & 
goats that is stewed. It is not a whole dish, It’s 
normally served with rice or Ugali. 
Method of Cooking: Stewing: Mix offal, onion, 
tomatoes, salt, & cooking oil; add water. Boil to cook. 
Add spices to your taste 

Add spices to your 
taste 

 

3.3.4. Kitchen Performance Test Materials and Method 

The quantitative Kitchen Performance Test which is field validation of Water Boiling Test and 

Controlled Cooking Test was conducted in Lomollo B, Mbaruk and Heshima locations in 

Nakuru County. The main reason for choosing these communities, was that SCODE had an 

ongoing relationship with each of these communities and; women and girls were 

disproportionately overburdened by search for cooking fuels. In addition, these communities 

represented an ideal target for the developed SEPC since they are a mixture of off-grid 

households with access to power for battery charging and households connected to 

unreliable/poor grid. Most of the households were already paying for cooking fuels (firewood, 

charcoal, kerosene and LPG). KPT method that was used was the paired-sample study. This 

was achieved by conducting daily fuel measurements as families use the traditional stoves 

for a period of three days followed by daily measurements of the same families using the 

improved stoves that is Electric Pressure Cooker complimented by LPG for the same period 

of time. This method of test made a comparison of the family’s fuel use with the old and 

improved stove.  

The number of households selected to participate in testing was thirty-seven distributed within 

the three locations. Since there was a registration fees of Ksh 5,000, random selection of 

participants was not possible due to affordability capabilities. Eight enumerators were hired 

based on the respondent from Lomollo B, Mbaruk and Heshima. They were then trained for 

a day on data collection form using Kobo Collect application. A pre-test was conducted and 

individual evaluation done.  
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Figure 5: Enumerators training at SCODE Boardroom 

On Day 0, the enumerators were deployed in their respective field including supervisors. On 

this day, the enumerators explained to household members the purpose of the test, and 

arranged to measure their fuel consumption at a roughly the same time each day. It was 

stressed to household members that their cooking practices was to remain as close to normal 

as possible for the duration of the test. The enumerators recorded the weight of fuel using a 

spring balance and moisture content using moisture meter of the initial stock of solid fuels on 

Kobo Collect. If liquid and/or gaseous fuels was used, the initial stock of fuel was also 

recorded.  

The household was asked to keep newly acquired fuel separate from the fuel that had already 

been measured. The household was further asked to define an inventory area to store the 

fuel during the test. If the household was to collect or purchase solid fuel during the days of 

the test, they were asked to keep newly collected or purchased solid fuel separate from fuel 

that has already been tested for moisture and weighed.  

Enumerators visited each household at roughly the same time each day, without being 

intrusive. With each daily visit, the number of people that ate their meals in the household 

since their last visit was recorded. Since this number could vary from one day to the next, an 

average value was avoided. Gender and age of each person was also recorded to calculate 

the number of standard adult persons served. Fuel consumption was recorded by weighing 

the remaining fuel. In cases where the household was providing their own fuel, the weight 
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and moisture content of newly collected fuel was recorded before it was added to the 

household’s stock. 

Fuel was not provided to any of the families hence there was no frequent checks to see that 

they have adequate supplies and add to their stock. The data was then cleaned at the end of 

the test period and analysis done. 

3.4.1. SEPC Test Results and Discussion 

3.4.2. Solar Electric Pressure Cooker (SEPC) 

a) In the course of testing the SEPCs in SCODE workshop, the research team noted that the 

12V cookers cable size (2.00 mm2 flexible) was too small for the 17Amps that it was drawing 

from the battery. Consequently, it was hot throughout the test period and eventually, it melted. 

In view of this, the research team opted to use a cable size of 4 mm2 or above to lower the 

resistance of the cable which was the cause of overheating. The cable comfortably withstood 

currents of 17Amps. The team also learnt that the poor sizing of cable extended to the inside 

of the cooker hence decided to rule out the 12V cooker from being used in this study. If the 

design was faulty then the cases of melting of cables would be a constant headache in the 

field. The two 12V cookers were therefore eliminated and the team remained with the two 

24V cookers. 

b) The power rating was also exaggerated. The actual power drawn by the cookers from the 

battery was as shown in Table 7. 

Table 7: Actual Power Ratings of the imported Solar Pressure Cookers 

Power Rating Actual Power 

Drawn 

Pot Capacity Actual Pot  

Capacity 

Qty 

12V, 300W, DC 200W 5L 4L 1 

24V,400W, DC 240W 5L 4L 1 

24V/220V*, 

AC/DC        

240W 5L 4L 1 

12V/220V*, 

AC/DC       

200W 2.8L 2.5L 1 

*The manufacturer did not give the power rating of the 24V/220V, AC/DC and the 

12V/220V, AC/DC EPCs.  

It was observed that the DC SEPC was taking more time to cook compared with the pure AC 

SEPC which is rated at 1100W. For Example, the pure AC cooker took 50 minutes to cook 

0.5Kg of Githeri (Maize and beans) but the solar electric cookers took about 2 hours to cook 

the same amount of Githeri.  
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Recommendations:  

i. Increasing the size/heating capacity of the DC coil in order to reduce cooking time would 

result in a bulky and more expensive SEPC system. It would also make solar system less 

affordable to many households. Since majority of households were satisfied with the cooking 

time of the DC SEPC, the research team opted to not to increase the heating capacity of the 

DC coil.  

ii. The ‘WARM’ function on the SEPC did not function as well as the one in the AC pressure 

cookers since it was not connected to a timer. It is recommended that a timer should be 

integrated into the Solar Electric Pressure cooker. 

iii. Since the Kenya government is committed to increasing grid connectivity in rural areas, the 

project team recommends an AC/DC cooker so that both power options are available to the 

end-user.  

iv. From the workshop/field tests conducted and live demonstrations, there were concerns about 

availability of spare parts such as rings and pots as well as additional pots for more cooking. 

In order to address this concern and ensure the participants do not experience any 

interruption in their cooking due to lack of spare parts, the project procured additional pots 

and spare parts for use by customers on need basis. 

3.4.3. Water Boiling Test Results  

Comparison of Average Boiling Time  

The Solar electric pressure cooker took a lot longer to boil water, however the fact that SEPC 

can be left unattended means that it could still be useful for boiling water whilst the cook 

multitasks. The effectiveness of the pressure cooker is realized at temperatures above the 

boiling point and water has the highest specific heat capacity of any liquid. Therefore, raising 

temperature to the boiling point requires much more energy which could explain the longer 

boiling time by the SEPC. However, solar electric pressure cooker recorded the highest 

thermal efficiencies of above 60% representing tier five according Clean Cooking Alliance 

(CCA).  

“I personally can say the 

SEPC has made my cooking 

easy. I spend the shortest 

time in the kitchen. I love it.”   

- Lillian 

 

https://www.cleancookingalliance.org/technology-and-fuels/standards/iwa-tiers-of-performance.html
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Figure 6: Average boiling time for different stoves 

Figure 6 indicates the average boiling time for cold and hot phase obtained from the difference 

between the start and finish times during the WBT test. According to CCA WBT protocol, any 

cooking equipment that takes more than 60 minutes to boil 2.5 L or 5L should be discarded.  

However, since the SEPC can boil the water independently whilst the cook multitasks, in most 

real cooking situations, boiling time becomes less important, more so if it is used in 

combination with another stove. All the tested equipment boiled water using less than 60 

minutes apart from DCP 1205 12v 300w DC5L and DCP 24028 12v 220w DC 2.8L. As shown 

in Figure 6, it can be concluded that the solar electric pressure cookers are slower in boiling 

time hence they should not be used purposely for boiling water. 

Comparison of Thermal Efficiency 

Thermal efficiency (H) is a measure of the fraction of heat produced by the fuel-heat source 

that made it directly to the water in the pot. The remaining energy is lost to the environment. 

Figure 7 shows the comparison of thermal efficiencies of the tested stoves. Three stones and 

unimproved jua kali stoves had the lowest thermal efficiency of 17%. This is paradoxical 

because they are the most commonly used in Mbaruk and Mogotio based on the findings of 

the baseline survey. 
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Figure 7: Average thermal efficiency for different stoves 

Among the biomass stoves, it is important to note that there is 

an improvement in terms of thermal efficiency on the improved 

stoves that include: push and pull gasifiers - A natural draft micro 

gasifier stove (developed by SCODE) with turboprop technology 

that burns any kind of biomass efficiently with little smoke. With 

self-propulsion capability resulting in a powerful draft, it can 

utilize all fuels fed from the side including charcoal, pellets, 

briquettes, etcetera and improved charcoal stove. Thermal 

efficiency and CO2 emissions are some of the key performance 

indicators of a stove apart from safety and durability. Figure 7 

shows that DCP 1205 12v 300w DC5L, DCP 2405 24v 400w DC 

5L, DCP 24028 12v 220w DC 2.8L and DCP 2405 24v 220w DC 

5L recorded the highest efficiencies of above 60% representing 

tier five in the ESMAP Energy multi-tier framework in terms of 

efficiency in a lab-based test. Thermal efficiency represents one 

component of cooking, but many other factors come into play in 

real cooking in households including ability to fry and multitask which are equally important 

for end-users. Since solar electric pressure cookers have almost zero emission and cook at 

speeds that allow cooks to multitask, it can be safely stated that they are the best performing 

for the end users. However, there is room for reducing boiling time by increasing power 

capacity of SEPC. 
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Comparison of Fuel consumed in KSH 

Figure 9 shows comparison of cost of the fuel and power consumed by biomass cookstoves 

and solar electric pressure cookers respectively evaluated during the water boiling test. The 

costing of power for electric pressure cookers was calculated using the KPLC rate for the AC 

PCs connected directly to the grid and using the Levelized Cost of Energy (LCoE) for the 

SEPC systems based upon the discounted component costs for the solar arrays, batteries, 

charge controllers and EPC.  

 

Figure 9: Average cost of fuel and power consumed by tested cook stoves in Ksh 

Average fuel consumed was obtained from the mean fuel used during cold and hot start water 

boiling tests for 2.5L. This is a translation of efficiency into the amount of money saved based 

on the cooking equipment used. The levelized cost of energy (LCOE), or levelized cost of 

electricity was based on power produced by the solar electric pressure cooking system. The 

levelized cost of energy was founded on capital upfront and operating cost of Ksh. 94,848, 

discount rate of 15% based on central bank rates, lifespan period of 20 years and costing of 

fuel per kWh consumed by EPC. The price per Kg of firewood, charcoal, kerosene and LPG 

used was Ksh. 6.5, 30, 120 and 175 respectively. These prices were based on the local 

market prices.  

The results as indicated in Figure 3.3 shows that DCP 24028 12v 220w DC 2.8L used Ksh. 

4.1 using KPLC rate and Ksh.13.7 using the solar LCOE to boil 2.5L of water. Whilst this was 

one of the lowest costs on consumption of fuel when using the KPLC rate, it can be noted 

that using LCOE rates, the cost of cooking is higher compared to biomass, kerosene and 

LPG stoves. Push and pull gasifier cookstove consumed firewood equivalent to Ksh. 2.6 

which was the least cost compared to other tested devices. This could be as a result of high 

efficiency and cheap available firewood.  
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The four electric pressure cookers used a mean of Ksh. 6 using KPLC rate and Ksh. 20 based 

on LCOE rate to boil 2.5L of water. Based on these findings, it may be observed that solar 

electric pressure cookers are expensive for boiling water, considering the upfront capital cost.  

3.4.4. Controlled Cooking Test Results  
After data collection, analysis of variance and plotting of graphs was conducted showing 

comparison of time and cost of fuel or power consumed for cooking various types of local 

food prepared. Figure 10 shows the cost and time of cooking 0.5 Kg of githeri using different 

cooking devices. The cost of cooking with electricity was based on levelized cost of energy 

rate for the SEPCs and the KPLC rate for the AC grid-connected devices. 

 

Figure 10: Cost of cooking 0.5Kg of githeri and time taken 

It was observed that DCP 2405 24V 400W cooked faster (for 2.3hrs) however in terms of 

power consumption, DCP 1205 12V 300W consumed the least power among the direct solar 

electric pressure cookers translating to less cash spent. Based on the savings for power 

consumed, DCP 1205 12V 300W will be the best choice for the end user since the time 

difference is not much significant. The other SEPCs took longer cooking hours above 2.3 hrs 

and consumed fuel above Ksh 44.3.  From the analysis of variance shown below, F-value 

was way greater than the F-critical, suggesting that there was a significant difference between 

cooking devices for cooking time and the cost of fuel consumed. Table 8 summarizes the 

sources of variation for samples, columns and interactions within.   
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Table 8: ANOVA for Githeri Cost of Fuel and Cooking Time 

Source of Variation SS df MS F P-value F crit 

Sample 10308.98362 5 2061.7967 47.1041 1.24E-11 2.620654 

Columns 11317.41361 1 11317.414 258.5592 2.37E-14 4.259677 

Interaction 10305.12656 5 2061.0253 47.08647 1.25E-11 2.620654 

Within 1050.505667 24 43.771069    

       

Total 32982.02946 35         

 

Figure 11 Indicates Irish potatoes cost and time of cooking using different devices. The cost 

of cooking using SEPC was based on levelized cost of electricity considering the solar system 

and KPLC rate of Ksh. 23 per kWh. 

 

Figure 11: Irish potatoes Cost of Fuel and Cooking Time 

Observation in Figure 11 shows that DCP 1205 12V 300W performed better than all the other 

three SEPCs by using the least amount on cost of fuel and cooking time. Even though, DCP 

1205 24v 400w has the highest power rating, 300w solar pressure cooker was the best. Push 

and pull used relatively less power and cooking time however, because of other factors like 

emissions; it isn’t the best choice for the end user. From the analysis of variance, F-value 

was way greater than the F-critical, suggesting that there was a significant difference between 

cooking devices based on cooking time and the cost of fuel consumed.  

 

Table 9 summarizes the sources of variation for samples, columns and interactions within.   
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Table 9: ANOVA for Irish Potatoes Cost of Fuel and Cooking Time 

Source of Variation SS df MS F P-value F crit 

Sample 59.94860056 5 11.98972011 35.90331 2.21E-10 2.620654 

Columns 233.4070988 1 233.4070988 698.9394 2.93E-19 4.259677 

Interaction 72.88384056 5 14.57676811 43.65025 2.81E-11 2.620654 

Within 8.014672667 24 0.333944694    

       

Total 374.2542126 35         

 

Results for the next food item is shown in Figure 12, Sageti is a traditional vegetable 

commonly cooked in Kenya and within the study area.  It was observed that DCP 24028 12V 

220V was the best on the least on cost of fuel and cooking time among the solar electric 

pressure cookers. 

 

 

Figure 12: Cost of Fuel and Cooking Time for Sageti 

From the analysis of variance, F-value was way greater the F-critical, which implies that there 

was a significant difference between cooking devices for cooking time and the cost of fuel 

consumed. Table 10 summarizes the sources of variation for samples, columns and 

interactions within.   
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Table 10: ANOVA for Cost of Fuel and Cooking Time for Sageti 

Source of Variation SS df MS F P-value F crit 

Sample 3524.438 5 704.8877 1.753334 0.160879 2.620654 

Columns 1303.21 1 1303.21 3.241598 0.084373 4.259677 

Interaction 3518.736 5 703.7471 1.750497 0.161501 2.620654 

Within 9648.649 24 402.027    

       

Total 17995.03 35         

 

Meat was the fourth food item cooked in the CCT. Like in the other three cases, the amount 

was 0.5 kg prepared with the three replications. Figure 13 shows the cost of power or fuel 

used during cooking and the time used. 

 

Figure 13: Costs of Fuel and Cooking Time for Meat 

It is observed that DCP 2405 24V 400W cooked faster (for 1.1hrs) however in terms of 

consumption, DCP 1205 12V 300W consumed the least power which translated to less cash 

spent. The other SEPC took longer cooking hours above 1.2 hrs and consumed fuel above 

KES 23. Overall, the solar electric pressure cookers consumed less compared to LPG and 

push and pull. From the analysis of variance, F-value was way greater than the F-critical, 

suggesting that there was significant difference between cooking devices measured against 

cooking time and the cost of fuel consumed. Table 11 shows the sources of variation for 

samples, columns and interactions within. 
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Table 11: ANOVA for Cost of Fuel and Cooking Time for Meat 

Source of Variation SS df MS F P-value F crit 

Sample 1006.334 5 201.2669 15.61481 7.17E-07 2.620654 

Columns 1048.756 1 1048.756 81.3652 3.54E-09 4.259677 

Interaction 1019.495 5 203.899 15.81902 6.39E-07 2.620654 

Within 309.3477 24 12.88949    

       

Total 3383.933 35         

Sweet potatoes was the fifth food item prepared with three replications. Figure 14 indicates 

the cost of fuel and cooking time incurred during the test. It is observed that DCP 2405 24V 

400W cooked faster for 0.8 hrs hence the best in terms of cooking time. However, in terms 

of fuel consumption, DCP 24028 12V 220V consumed the least power translating into least 

cash spent on fuel though cooked for slightly longer period of 1hr. DCP 2405 24V 300W 

consumed relatively less but on the higher side. LPG consumed much fuel partly because it 

boils faster and requires refilling of the water which takes time to boil again for the cooking 

process.  

 

 
Figure 14: Cost of Fuel and Cooking Time for Sweet Potatoes 

From the analysis of variance, F-value was way greater than the F-critical, suggesting that 

there was a significant difference between cooking devices measured against cooking time 

and the cost of fuel consumed. Table 12 presents the sources of variation for samples, 

columns and within interactions. 
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Table 12: ANOVA for Cost of Fuel and Cooking Time for Sweet Potatoes 

Source of Variation SS df MS F P-value F crit 

Sample 196.3871 5 39.27741 93.99855 5.85E-15 2.620654 

Columns 452.5547 1 452.5547 1083.052 1.75E-21 4.259677 

Interaction 230.9058 5 46.18115 110.5206 9.25E-16 2.620654 

Within 10.02843 24 0.417851    

       

Total 889.876 35         

 

The sixth food item, 0.5 kg of Matumbo was prepared with three replications.  Figure 15 shows 

the cost of fuel and cooking time for preparing 0.5 kg of matumbo. DCP 2405 24V 220V was 

the best in terms of cooking time. However, DCP 1205 12V 300W consumed the least amount 

of power translating to less Ksh. used.  

 

 

Figure 15: Cost of Fuel and Cooking Time for Matumbo 

From the analysis of variance, F-value was way greater than the F-critical, which implies that 

there was a significant difference between cooking devices for cooking time and the cost of 

fuel consumed. Table 13 presents the sources of variation for samples, columns and within 

interactions. 
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Table 13: ANOVA for Cost of Fuel and Cooking Time for Matumbo 

Source of Variation SS df MS F P-value F crit 

Sample 3315.626 5 663.1252 130.348 1.39E-16 2.620654 

Columns 1842.312 1 1842.312 362.1363 5.52E-16 4.259677 

Interaction 3133.181 5 626.6361 123.1755 2.67E-16 2.620654 

Within 122.0963 24 5.087346    

       
Total 8413.215 35         

The seventh food item, 0.5kg of yellow beans cooked with three replications. Figure 16 shows 

the average cost fuel and cooking time for yellow beans. It was observed that DCP 2405 24V 

400W cooked faster for 2 hrs however in terms of consumption, DCP 1205 12V 300W 

consumed the least power which translated to less cash spent and cooked for 2.2 hr. 

 

Figure 16: Cost of Fuel and Cooking Time for Yellow Beans 

From the analysis of variance, F-value was way greater than the F-critical, which implies that 

there was a significant difference between cooking devices for cooking time and the cost of 

fuel consumed. Table 14 summarizes the sources of variation for samples, columns and 

interactions within. 
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Table 14: ANOVA for Cost of Fuel and Cooking Time for Yellow Beans 

Source of Variation SS df MS F P-value F crit 

Sample 9716.623 5 1943.325 71.39618 1.29E-13 2.620654 

Columns 4489.156 1 4489.156 164.928 3.03E-12 4.259677 

Interaction 9700.022 5 1940.004 71.2742 1.32E-13 2.620654 

Within 653.2533 24 27.21889    

       

Total 24559.06 35         

 

Rice was the last food item tested for cooking cost and time. As in the other food items, 0.5 

kg of rice was cooked using different cooking devices and the cost of fuel & cooking time is 

indicated in Figure 17. DCP 1205 12V 300W was the best performing in terms of cooking 

time and power consumed. A unique observation was that the cost of cooking using LPG and 

push and pull was relatively the same to the solar electric pressure cookers based on KPLC 

rate. This was because of high average thermal efficiencies as shown in Figure 17.  However, 

using the LCOE rate, the SEPC were relatively expensive.  

 

Figure 17: Costs of Fuel and Cooking Time for Rice 

From the analysis of variance, F-value was way greater than the F-critical, which implies that 

there was a significant difference in the performance of cooking devices in terms of cooking 

time and the cost of fuel consumed (Table 15). 
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Table 15: Costs of Fuel and Cooking Time for Rice 

Source of Variation SS df MS F P-value F crit 

Sample 20.97159 5 4.194318 7.824062 0.000173 2.620654 

Columns 258.4967 1 258.4967 482.1986 2.13E-17 4.259677 

Interaction 35.19807 5 7.039615 13.13167 3.21E-06 2.620654 

Within 12.8659 24 0.536079    

       
Total 327.5323 35         

DCP 1205 12V 300W is the recommended as the best performing for the end user. 

 

Below is a summary of feedback and recommendations noted by participants during the 

controlled cooking test phase: 

Observations made during the controlled cooking test; 

i. Safety precautions should be observed especially when releasing pressure from DC SEPC 

ii. DC SEPC are very good in boiling foods as compared to other cooking devices and consumes 

less power 

iii. Food cooked with DC SEPC was very sweet and tasty and we noticed there was no loss in 

its nutritional value 

iv. EPC cooks food faster than the other methods we adopted during the tests 

v. EPCs are safer and user friendly as compared to biomass cook stoves and LPG stoves  

vi. It takes time to release all pressure from DC SEPC  

vii. Food cooked by EPC is clean as compared to that cooked by biomass cook stoves 

 

Recommendations agreed upon by all the participants during Controlled Cooking Test 

which should be considered in future; 

i. A timer should be incorporated on the DC SEPC to improve accuracy in cooking time 

ii. Using better wire cables to avoid the problem of melting 

iii. Batteries with high storage capacity should be used 

iv. Proper insulation of the DC SEPC lid to make them safer 

v. Incorporate another DC coil in the SEPC element to reduce cooking time 

vi. Use batteries with increased life cycle and greater depth of discharge 

vii. Make the “warm” button functional  

viii. Incorporate a circuit breaker to improve on safety of Dc SEPC 

ix. Include proper training on maintenance and operation of the DC SEPC to the end user. 
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3.4.5. Results of Kitchen Performance Test 

The total number of households that participated in the Kitchen Performance Test was 35. In 

regard to the participants, 6 households used the grid power connection while 29 households 

used batteries charged exclusively from solar systems. The total energy used after 

intervention was obtained from EPC and LPG with double burner. The means of total energy 

used per adult equivalent before are high as compared to after intervention from the visual 

observation. To verify the accuracy of this, it was necessary to conduct a t-test on the two 

data sets. Therefore, a one tailed t test was conducted with repeated measures design. The 

value obtained was 0.006782 which is less than the critical value of 0.05. This confirms that 

there was significant difference in the energy used before intervention and after intervention. 

Table 16: Impact of EPC on energy used per adult equivalent 

 
Before Intervention After Intervention 

HHID No. of adult 

equiv 

Total Energy 

Used 

Energy 

used per 

adult equiv 

No. of adult 

equiv 

Total Energy 

Used 

Energy 

used per 

adult 

equiv 

MEAN 3.16 68.35 MJ 23.36 MJ 3.31 14.47 MJ 5.11 MJ 

STDV 1.38 114.17 MJ 41.36 MJ 1.65 7.17 MJ 3.07 MJ 

T-test = 0.006782<005 

The overall mean of energy consumed per adult equivalent was 23.36 mega joules before 

intervention and 5.11 mega joules after intervention. This suggests that the introduction of 

EPC, enabled end-users to save the amount of energy consumed by 78.25%. This study 

therefore confirms that EPC has great potential for saving energy usage.  

In order to compare the differences in average cost of energy used within twenty-four hours 

before and after intervention, the Kenya Power Lifeline Tariff Rate of Ksh. 17 per kWh was 

used. Kenya Power offer the lifeline tariff for customers consuming less than 100 kWh/month, 

meaning that most households participating in this study are likely to be billed using the lifeline 

tariff. The regular retail tariff of KSh. 23 per kWh applies for consumption above this threshold. 

The energy used was then translated to kWh equivalent to one unit. Therefore, when the t-

test was conducted using one tailed test with repeated measure designs, the value was 

0.0035 which is less than P-value of 0.05. This is further endorsement of the significant 

difference in the average cost of energy used within 24 hours before and after introduction of 

the electric pressure-cooking unit. Figure 18 presents a summary of the comparison of 

average cost of energy before and after intervention among 35 sample households. 

https://kplc.co.ke/img/full/R6kP4e4oBapV_Schedule%20of%20Tariff%20-%202018.pdf
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3.4.5.1 Impact of the Intervention on Household’s Cooking costs 

3.4.5.1.1 Average Daily Expenditures on Fuels Used by the Target Community Before 

the Intervention 

 

Figure 18: Average daily fuel cost before intervention 

As presented in Figure 18, mostly used fuels in the target community were Firewood and 

Charcoal, followed by other biomass (e.g maize cobs, sawdust, and other agricultural 

residues, among others) and LPG with grill while kerosene and electricity were the least used 

respectively. Before the intervention, the total daily average cost of biomass fuel and 

kerosene was approximately Ksh. 300.78 while for LPG and electricity was Ksh. 52.46. This 

indicates that the target communities heavily relied on traditional and inefficient fuels for their 

cooking despite the potential health hazards and inconvenience (time-consuming and bulky) 

usually associated with these types of fuel. From the baseline study, households that used 

electricity mostly used it for warming rather than direct cooking. It was also established that 

LPG was majorly used for food items like cooking breakfast, warming milk, and preparing tea, 

or used for normal meals during rainy seasons. Therefore, before the intervention total daily 

average cost incurred on all fuels in Mbaruk and Mogotio was Ksh. 353.24. 
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3.4.5.1.2 Frequency of fuel use the target community before intervention 

 
Figure 19: Frequency of fuel use per day before intervention 

From Figure 19, firewood, other biomass, and charcoal were the mostly used fuels. On 

average, firewood was used to cook or warm around 5 meals, while other biomass and 

charcoal were used to cook or warm at least 3 and 2 meals in a day respectively. This was 

followed by LPG with grill averagely cooking 2 meals a day for the households that owned it. 

However, electricity and kerosene were the least used fuels for cooking and warming meals 

and or water at 0.23 and 0.89 times a day respectively. 

3.4.5.1.3 Average Daily Cost On Fuels used by the target Community After the 

Intervention 
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Figure 20: Average daily fuel cost after intervention 

As presented in Figure 20, it is clear that the overall average cost of fuel for the target 

communities went down significantly. The highest expenditures were Ksh. 106.25 (EPC with 

solar) followed by LPG with double burner at Ksh. 42.42 per day, then EPC from KPLC. 

Despite requesting the households to restrain their cooking and warming to LPG with double 

burner and EPC, some households though few still used their traditional fuels for some of 

their meals during the Kitchen performance test. However, the usage rate of this fuels was 

low as their daily average expenditures were much lower than the respective costs before the 

intervention. This indicates that the transition to cleaner and efficient cooking fuels cannot be 

100% particularly due to customer tastes and preferences and cultural preferences for 

cooking some meals. From the analysis, three main meals or items were cooked or warmed 

by conventional fuels and this included; Chapati, porridge and warming water. This indicates 

that cultural practices and community preferences still play a role in hindering the community 

from 100% transition to the restricted usage of the introduced clean and efficient fuels. 

However, it was interesting to note that it was possible for the communities to efficiently do 

their cooking with using firewood. 

3.4.5.1.4 Frequency of fuel use the target community after intervention 
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Figure 21: Frequency of fuel use per day after intervention 

As indicated in Figure 21, after the intervention, the target communities narrowed down to 

three major cooking fuels. From the three fuels, LPG with double burner was the mostly used 

fuel cooking around three meals in a day while EPC was used for cooking around one meal 

in a day. Charcoal on the other hand, was the least used cooking fuel only used to cook or 

warm meals or water on select certain days. The results therefore, indicate that it is possible 

for the communities to significantly shift from the usage of traditional, inefficient and 

expensive fuels like firewood, other biomass, and kerosene and to a great extent charcoal to 

the efficient and clean cooking fuels like EPC and LPG with double burner. If the communities 

could get used to cooking with the efficient fuels, the pressure on forests and cutting down of 

trees will reduce significantly and this will in the long-run have astronomical benefits to the 

climate. 

 

Premised on the analysis, it is clear that before the introduction of the clean cooking 

technologies (LPG with double burner and EPC), the target communities heavily relied on 

firewood, charcoal, other biomass (e.g maize cobs, sawdust, and other agricultural residues) 

and kerosene as evidenced by their spending patterns and frequency of fuel use per day as 

presented in Figure 19. The daily costs of charcoal and firewood were Ksh. 109 and 104 while 

other biomass and kerosene averagely costed Ksh.45.35 and 42.43 respectively. Liquified 

Petroleum Gas (LPG) had daily costs of Ksh. 44.46 and 8 respectively. However, after the 

intervention, the KPT results indicated that the intervention was able to significantly reduce 

the overreliance of charcoal, firewood, other biomass, and kerosene to LPG with double 

burner and electric pressure cooker. It was also noted that besides the health and 

convenience that comes with LPG and electricity, the total average cost of cooking per day 

was significantly reduced. Therefore, after the intervention the total average daily cost of 

2.59

1.18

0.19

0

0.5

1

1.5

2

2.5

3

LPG with Double Burner EPC Charcoal

A
v
e

ra
g

e
 D

a
ily

 U
s
a

g
e

Fuel Type



 
 
 

48 
 
 

 

cooking across all fuels was reduced by around 44% (from Ksh. 353.24 to Ksh. 195.68), 

implying that even with the higher daily cost of solar cooking system, households in these 

communities were able to save 44% of their cooking cost with the adoption of EPC and LPG 

with double burner. Clean cooking will also save time taken collecting firewood and other 

biomass for increased attention to economic activities and education by women and children 

who are the major collectors of cooking fuels. This adoption will also reduce indoor household 

air pollution, reducing the cost incurred on cooking associated ailments. 

4.0.0. Changing the narrative on modern energy cooking services  

4.1.0. Stakeholder interactions  

The project was made successful due to the cordial relationship between the participating 

households and SCODE. The project met some opposition from some community leaders in 

one of the project sites who felt that they should determine who participates and who does 

not participate in that community and, that the EPCs should be issued free of charge to 

participating households. To mitigate this opposition, the project team held a series of 

meetings with community members, to explain to them the project’s approach and agree on 

who would participate and their role in the project.  
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SEPC is a new energy cooking concept 

and hence not easy for potential end-

users to adopt it. It was not easy for 

users to adopt the EPCs. The project 

team thus did a lot of work to convince 

the potential end-users to adopt the 

new cooking technology. This involved 

demonstrating practically and 

explaining to potential end-users 

various aspects of SEPC especially on 

safety, power consumption/cost, food 

taste/flavour. In each of the study 

areas, SCODE identified key 

community influencers who were 

responsible for mobilising community 

members to attend meetings. These 

meetings served the project team well 

in introducing the SEPC. This involved 

detailed explanation about SEPC, why 

SEPC, how to use SEPC for typical 

cooking and the benefits of SEPC.  

The second step involved exposing the 

participants to the real SEPC 

components i.e. pot, lid and 

cooker/housing. This was done by 

passing it around for all to see, touch/feel, 

pull out the pieces and put them back in place. The third step involved sample participants 

and the SCODE team to setting up the SEPC and cooking the food chosen by the participants 

using the SEPC. While the food was cooking, the SCODE team engaged the participants in 

question and answer sessions. The next step involved serving and tasting the food once it 

was cooked. This was followed by a feedback session in which participants gave their 

comments on the entire process including time taken, taste of food, power units used, and 

price of SEPC. Both men and women were represented in these meetings indicating that 

interest in SEPC cut across the gender divide.  

The project team also installed demonstration in selected places in the communities. 

Participants were welcome to come in and cook 

their own food at their own time. The project in 

consultation with the participating households 

nominated one of them to continue creating 

awareness on safe, effective use of SEPC using 

marketing materials (fliers and posters) developed 

for them by the SCODE team. 

“I mainly used it (DC SEPC) for boiling water 

during the day for bathing, washing utensils and 

for cooking. I also use it for boiling Githeri and 

beans twice per week. It is very convenient, 

since you can do many other things while the 

food is still cooking.” 

- Kevin Maina 

 

Figure 22: SCODE staff carrying out community 
demonstrations and trainings on AC SEPCS 
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The project team observed that introduction of EPCs in households had made cooking 

attractive to men in the house – men had begun talking openly about cooking with EPCs and 

had started to cook in their homes (though to a limited extent).  

 

 

 

 

Figure 23: Men participating in the discussions about the DC SEPC. they were excited to 
understand how it cooks even though they rarely cook in their homes 

For instance, in the process of creating awareness and educating communities about the 

EPC technology, the SCODE team held a series of meetings with Kenya Plant Health 

Inspectorate Service (Kephis) staff every Monday of the week starting at 10.00am (tea break). 

The project team bought snacks to eat with tea and cooked for them sweet potatoes, arrow 

roots and baked cakes using EPC. Initially, the SCODE team targeted women and mobilized 

women to come to the live demonstrations. The sales of EPCs were low and slow in coming. 

However, one day a group of three men happened to wander to where the SCODE team was 

demonstrating and they got very interested. They asked questions about operation, safety, 

maintenance, and price. Eventually each one of them bought an EPC on the same day. 

Moving forward, these gentlemen became champions of EPC and they brought their friends, 

both men and women, to the weekly meetings. Through these champions, their friends 

purchased at least three EPCs in every meeting. They also learnt how to cook with it and 

went home to teach their spouses and friends how to use it.  
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The project used solar as source of power and advised participants to do as much cooking 

as possible during the day. To monitor energy consumption, the project used appliance-level 

sub-meters. 

4.2.0. Supply chains  
The project identified only one supplier of DC EPCs. The supplier was based in China and 

made the items on order. The project team decided to order DC EPCs from the manufacturer 

in China and order the other components of SEPC from local suppliers. Shipping of the DC 

EPC took longer than expected thus delaying the project. The in-country suppliers of 

batteries, solar panels, quality inverters and charge controllers did not have enough stock for 

immediate supply. They needed to import these items and then supply to the project. Again 

this took longer than expected thus further delaying the project. 

For purposes of scaling up supply of SEPC, there is need for local resellers to establish direct 

links with manufacturers in China and have adequate capital that would enable them to 

purchase items in bulk. It is also important for distributors to establish service centres where 

they can begin to service the EPCs already brought and under use by customers.   

 

4.3.0. Finance and affordability  
The baseline survey conducted by the project team in the two study areas supported the 

project’s assumption that a significant number of rural households are already buying cooking 

fuels. The project team also assumed that there would be a consumer financing plan among 

existing lenders in the study areas that would suit the participating households. Results of the 

baseline survey indicated that there was no lender in the study areas running a financing plan 

suitable for SEPC. The financing plan developed by the project to make SEPC affordable to 

target end-users, required long repayment period (4.5 – 9 years) which was unattractive to 

financiers in the market.  

Full cost recovery was not achieved during the project period. By the time the project wound 

up (December, 2020), the participants had paid 21.28% of the total amount they were 

expected to pay over the 30 months’ repayment period. This was in line with what was 

expected despite the negative impacts of covid-19 on the economy. This can be attributed to 

the fact people were excited about the SEPC and the benefits there in.  

Using the pay-to-own consumer financing model developed by the project, the SEPC units 

were considered expensive by most households in the project area considering that the 

upfront cost was high and the repayment period was also relatively short. The SEPC can be 

made more affordable by reducing the cost of the solar system and increasing the payment 

period.  

There is therefore need for further research and development work to develop and test 

financing models that would make SEPC affordable to rural households living in off-grid and 

unreliable grid locations. One of the options would be to develop and test a pay-per-use model 

which only requires the end-user to pay for only what they consume.  

Overall, there is need for policy and tax changes to make SEPC affordable to the wider 

population. Currently the SEPC attracts 16% value added tax while the current power 

consumer tariff is such that the more power one consumes the higher the cost per unit. These 
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tax and policy regimes need to be changed in order to incentive more people to adopt electric 

cooking. 

 

4.4.0. Scaling up electric cooking 
Within the current cooking energy policy context, the transition to 

clean energy cooking is likely to start by more people reducing 

use of traditional biomass fuels and adopting liquified petroleum 

gas (LPG) and thereafter use electricity to complement LPG. This 

in effect would see households squeeze/reduce traditional 

biomass fuels in their regular cooking energy mix/stack.  

The evidence from this report suggests that AC EPCs connected to 

the grid are likely to be an attractive solution cooking heavy foods quickly and affordably. 

However, the added costs of solar panels and batteries plus the poor quality and performance 

of DC EPCs currently available on the market mean that battery-supported grid-connected 

and solar electric cooking technologies still require further development. 

Accelerating the transition to clean cooking in Kenya households requires financial and non-

financial incentives to enable end-users to start using SEPC and LPG thus reduce use of 

traditional biomass and fossil fuel. 

Policy makers in public and private sectors are important stakeholders in facilitating this 

transition because it requires change in energy and tax policies coupled with active 

participation and investments from both the public and private sectors.  

Progress towards the much-desired transition to clean energy for cooking in Kenya and other 

countries, will depend on among other factors on: public & private partnership, changes in 

tax regimes, plus investment incentives. 

 

  

“SEPC is very efficient and 

fast. I enjoyed cooking 

‘Mbaazi’ with only 45minutes” 

- Nancy Karimi 
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5.0.0 Social inclusion and Impacts 
Oral testimonies of SEPC users and observations during the field testing of the SEPC, 

indicate that the project impacted positively on the participating households in the two study 

areas in Mbaruk and Mogotio. In addition, the project demonstrated that with the right end-

user engagement, it is possible to use research and development approach to accelerate the 

transition to modern energy for cooking services among energy poor households.  

In order to provide timely support to SEPC users and monitor the experiences that 

households were getting from using SEPC, the project team created a WhatsApp group. 

Users posted their experiences and thoughts about the SEPCs and discussed freely on the 

platform. SEPC users were also encouraged to post recipes and photos of foods they cooked 

using the SEPC. The SCODE team was available to answer their questions and also post 

recipes that may be of interest to them. Below are some quotes lifted from the WhatsApp 

group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The project team also interacted face-to-face with the participating households in their homes. 

Those who had an opportunity to use the SEPC loved it and cooked with it daily. Most people 

say they will continue using it even after the project period is over. This is what some of them 

said:  

Figure 24: A happy family at Echariria poses for a photo with their new cooking 
kits. This is a typical family size in the project areas 
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 Aggrey Andati is a 50-year-old divorcee. He lives with his 

3 children and is a tailor at Lomolo B village in Mogotio. 

Before the project he used to buy charcoal and his 

children would go and fetch firewood for cooking. He only 

has one functional hand but he is able to carry out his day-

to-day activities although with some difficulties. He was 

interested in the project and was able to acquire the SEPC 

and LPG stove. He says “I buy very little charcoal and my 

children rarely go to fetch firewood”. He uses SEPC and 

LPG as his primary cooking options. He talks excitedly 

about this change and says, “This thing changed my life 

completely for the better!”  

 

Eddah Mbugua is a 54 years-old widow and trainer of 

trainers in a church outreach program. She had an 

accident a while back that left her with a limp and has to 

walk with the help of a walking stick. Eddah lives alone, 

she is educated and feels she has been lucky enough to 

get a good job. Eddah used to use firewood and charcoal 

for her cooking but since acquiring the SEPC she stopped 

using biomass completely. She loved it so much that after 

a few months she came back for a second EPC. Most of 

the times she is now able to cook all her meals with the 

two SEPCs and an LPG cooking kit. She says emotionally 

“this is my lifetime companion; I will not leave you until end 

of my time”. Eddah was among the early adopters of the 

technology and she is so passionate about the SEPC and 

LPG she has gone out of her way to recruit her friends to 

buy the SEPC and LPG cooking kits. She has been 

actively creating awareness to the people in her church 

about what she calls “the wonders” of SEPC and LPG 

cooking.  

 

Case Study 1:  Aggrey Andati- Project beneficiary Lomollo B, Mogotio Area 

Case Study 2: Eddah Mbugua- Project beneficiary Scode, Heshima Area 
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Ruth Kungu is a 64 years-old widow living with her daughter 

and grandson in Echariria village, Mbaruk location. She has 

difficulty in walking to fetch firewood. They used to buy 

charcoal which was expensive to them and fetch firewood 

whenever they could. She has asthma among other 

respiratory issues. Her daughter sells porridge and snacks 

to workers at construction sites to support the family. Since 

acquiring the EPC she no longer uses firewood or charcoal 

for cooking. She says” the SEPC is my redeemer, it is the 

right gadget for asthmatic women who suffer cooking in 

smoky kitchens all their lives. Doctors should make it a 

dawa (prescription)”. She says “since I stopped using 

firewood and charcoal, I feel liberated and energised. I wish 

I can roll back my youthful years!” Ruth pensively says” I 

would not wish to use anything other than the SCODE LPG 

cooking kit and the SEPC”. 

 

Case study 3: Dominic Otieno-Project beneficiary Lomollo B, Mogotio Area 

Dominic Otieno is a 60-year-old widower with 7 school-

going children still living with him in Lomolo B village. 

He used to cook with firewood. His children would 

come from school and go to fetch for firewood. 

However, since he bought the SEPC and stove, he is 

able to cook with a lot more ease. He says “for the first 

time since my wife departed, I now feel like I have a 

helper in the house. We take less than half the time to 

cook, my children are more relaxed and no longer feel 

cooking is a bother. I find myself cooking as well since 

I find the stoves very inviting, easy to use and eerie!” 

Dominic is a hardworking man who earns his income 

from making and selling ballast to construction sites, 

poultry faming and remittance from 4 of his children 

who have completed school and gotten jobs.  

 

Case study 4: Ruth Kungu- Project beneficiary Echariria, Mbaruk Area 
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6.0.0 Gender 
To ensure effective mainstreaming of gender in household energy projects, a participatory 

assessment involving women and men is essential to establish the baseline situation (Osiro, 

M. A., 2016).  

The project team conducted a baseline survey whose results were used in developing a 

participatory gender action plan that was used by project implementers to consciously 

address gender gaps.   

The results of the baseline survey indicated that women and girls were responsible for 

cooking and fetching cooking fuels for their households. Some of the problems they 

encountered in household energy provision and use included: 

➢ Exposure to indoor air pollution 

➢ Limited time for productive and income generation 

➢ Limited participation in decision making in improved cooking projects 

➢ Limited knowledge and skills in clean cooking technologies 

A gender action plan was developed to ensure that the project made addressing these 

problems at the centre of project implementation plan. The plan included the following action 

points: 

To reduce exposure to indoor air pollution among women and girls, the project ensured that 

over 50% of project beneficiaries were women. In addition, the project built their knowledge 

and skills to cook with SEPC. This ensured the women and girls were not relegated to cooking 

with traditional fuels but used the modern cooking technology (SEPC) to do their cooking.   

To integrate women in the productive and income generation opportunities presented by the 

project, the project adopted equal-pay policy for work done. This meant that women and girls 

were paid at same rate with men. The project adjusted schedules (time, venues) to suit the 

needs of women. For instance, project adjusted time for field activities to start at 10:00 am 

instead of 8:00 am and ended at 3:00 pm instead of 5:00 p.m. This adjustment enabled more 

women and girls to perform their reproductive roles and household chores.  

To improve the participation of women and girls in the project’s decision making, the project 

ensured that women comprised of not less than one-third in all levels of project management 

and implementation activities as given below: 

 

a) Baseline survey 

i. Enumerators (5 girls, 3 women, 8 men); 

ii. Data entry (3 men, 3 girls); 

iii. Data analysis (3 ladies, 5 men)  

iv. Reporting (3 ladies and 5 men):  

v. Questionnaire respondents; 40% of respondents were Girls and Women  

vi. The Focus group discussions with 16 participants (5 women, 4 youths and 7 men) in 

Mbaruk and 14 participants (5 men, 2 women, 8 youths) in Mogotio.    
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b) E-cooking kit Assembly  

i. Assembly (1 lady and 1 man); 

ii. Battery suitability assessment (1 man and 4 ladies); 

iii. Procurement (5 men and 3 ladies); 

iv. Financial accounting (2 ladies) 

 

c) Water Boiling Test (WBT) & Controlled Cooking Test (CCT) 

i. WBT (7 men and 7 ladies); 

ii. CCT (6 men and 7 ladies) 

 

d) Kitchen Performance Test (KPT)  

i.Mogotio (3 men, 0 women) 

ii. Mbaruk (24 men, 19 women) 

 

To ensure women and girls acquired knowledge and skills necessary for them to effectively 

cook with SEPC, the project team organised training sessions that involved demonstrating 

practically and explaining to potential end-users various aspects of SEPC especially on 

safety, power consumption/cost, food taste/flavour. In each of the study areas, SCODE 

identified women community influencers who mobilised community members to attend 

meetings. These meetings served the project team well in giving women and girls user 

confidence 
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7.0.0. Analysis of the results 

At the time of implementing this project, only Tesga Power Plc in China was manufacturing 

DC EPCs. The model of DC EPCs tested by the project need further research and 

development work to improve their safety and customise them to suit cooking of local dishes 

with a lot more ease and convenience. 

The solar kit developed to power the DC EPC worked very well and was a point of attraction 

to residents in the study areas. However, using the pay-to-own financing model, the cost of 

electricity from the solar system was much higher at Ksh. 92.40 per kwh as compared to the 

KPLC’s cost of Ksh. 17 per kwh. An alternative SEPC financing model needs to be developed 

and tested. A model in which end-users only pay for what they consume is likely to make it 

more affordable and attractive to potential end-users. Such a model would place a heavier 

cost and risk burden on the energy supplier/financier. There is also need to examine in details 

how this would work within the context of the new energy policy/ act of 2019 as relates to 

Feed in Tariffs policy on renewable energy technologies. 

The SEPC had an impressive performance both under 

laboratory (SCODE workshop) and field testing among 

sample households. The SEPC outperformed the efficiency 

of commonly used cook stoves significantly reaching tiers 5 

& 6 as compared to the biomass cook stoves whose 

efficiency was at tiers 1 & 2. Additionally, the SEPC carried 

along with its other benefits to end-users such as 

cleanliness, time saving, multi-tasking.  

For purposes of scaling up the energy intervention, there is need for focused awareness 

creation campaign, demonstration and training directed at end-users and local level resellers. 

It is important to develop and strengthen the supply chain to ensure seamless flow of the 

SEPC from the manufacturer to the end-user and that after-sale service and waste disposal 

are integrated in the supply chain. This will enable end-users to gain the necessary 

confidence and be able to accelerate demand especially among rural and vulnerable 

communities in the study areas and beyond. 

As explained elsewhere in this report, this project did not get to develop standard parameters 

for DC SEPC. Thus, there is still need to develop quality standards for DC SEPC kits. Such 

standards should not only take into account the DC EPC but the entire SEPC kit to ensure 

the kits meet minimum requirements for cooking purposes.  

Including electric cooking and LPG cooking in medium-term national development plans and 

county integrated development plans will go a long way in unlocking public financing for 

critical interventions in the two cooking energies as opposed to the current scenario in which 

financing of electric and LPG cooking hardware is left entirely in the hands of private sector. 

This study focused on a special category of households, used a small sample size and 

collected data over a relatively short period of time. It is therefore difficult to generalize the 

results of this project to a wider population within the study areas, and in Kenya as a whole. 

“It is amazing how my cooking has 

become so fast and efficient…I 

love the SEPC gadget.” 

- Margaret Njeri 

 

https://www.made-in-china.com/showroom/tesgapower
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It is therefore important that this work is replicated to a larger, more inclusive, larger sample 

size and data collected over a longer period of time. This will help to get to get more accurate 

results generalizable over the wider spectrum of Kenyan society. 

 

 

8.0.0 Next steps 
8.0.1 On-going initiatives 

1. CLASP RBF project: SCODE is implementing a results-based financing (rbf) project 

managed by CLASP. The project aims at distributing a total of 600 AC EPCs. 

 

2. Pilot Testing of Electric cooking Powerhubs in Kenya. SCODE is collaborating with 

MECS/CREST to pilot test Electric cooking Powerhubs in Kenya. This is an 18 months project 

and includes DC SEPCs and battery supported AC EPCs. 

  

3. Gender and Energy Innovation Facility (GEIF). SCODE has been funded by GEIF to 

implement a 9 months’ gender and energy project which will focus on use of EPCs and other 

low-energy electric cooking appliances to mitigate the impact of covid-19 on household 

cooking energy.  

 

8.0.2 Proposed initiatives 
 

1. Completing the development and evaluation of DC Solar electric pressure-cooking 

unit. Proposed Project duration: 12 months. This will require funding for Staff time, Capital 

cost (repair/replacement) and logistics 

 

2. Awareness creation and training on use and maintenance of SEPCs. Proposed project 

duration: 12 months. This will require funding for Staff time, Capital cost (demo/training 

materials) and logistics 

 

3. Local level testing of other emerging low-energy electric cooking appliances to 

complement DC SEPCs at household level. Proposed project duration: 12 months. This 

will require funding for Staff time, Capital cost (appliance/spares) and logistics 

 

4. Implementation and application of the financing models that includes pay-to-use and 

pay-to-own. This is expected to be achieved with partnership/collaboration with micro finance 

groups and banks. Start-up capital is required to push the agenda in the initial stages. Project 

duration is expected to be 12 months and the project will require funding for Staff time, Capital 

cost (rbf fund) and logistics        
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5. Advocacy and Lobbying on Electric Cooking 

During the course of project implementation, it became noteworthy that advocacy and 

lobbying initiatives will be important moving forward especially if the we are to scale the 

awareness and adoption of Electric cooking among households in Kenya. For example, 

inclusion of electric cooking and LPG cooking in medium-term national development plans 

and county integrated development plans will go a long way in unlocking public financing for 

critical interventions in the two cooking energies as opposed to the current scenario in which 

financing of electric and LPG cooking hardware is left entirely in the hands of private sector. 

Also, there is need for policy and tax changes to make SEPC affordable to the wider 

population. Currently the SEPC attracts 16% value added tax while the current power 

consumer tariff is such that the more power one consumes the higher the cost per unit. These 

tax and policy regimes need to be changed in order to incentive more people to adopt electric 

cooking. 

Scode being a member of Clean Cooking Association of Kenya, will participate in advocacy 

forums as well as provide data on clean cooking activities and initiatives as required to enable 

the association lobby and push for policy reforms on electric cooking in Kenya.  
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9.0.0 Conclusions 

This evidence generated in this project has shown that electric pressure cookers offer 

significant potential for enhancing access to modern energy cooking services for both grid-

connected and off-grid households. AC pressure cookers already offer an attractive 

commercial opportunity that SCODE are now pursuing, however, there are still significant 

hurdles than need to be overcome before DC SEPCs can be marketed commercially. 

The WBT showed that whilst the cost of boiling water with the AC system was cost 

comparable with other popular fuels and cooking devices used within the communities, on 

the DC SEPC, it was more expensive. The CCTs compared the DC SEPC and AC pressure 

cooker with LPG and an improved biomass stove. The AC pressure cooker was the cheapest 

option for all fuels, whilst the most expensive option was either LPG or the DC SEPC 

depending on the food types. Results from these tests indicated that the AC PC cooked faster 

than the DC SEPC because the AC PC (1100W) has a power rating of around three times 

that of the DC SEPC (400W). This meant they were also suitable for frying some foods, as 

well as boiling. 

Results from the Kitchen Performance Test (KPT) showed that households were able to cook 

almost all their food with LPG and AC PC (grid-connected or solar), so biomass use reduced 

to almost zero. Overall, households that used the AC PC complemented by LPG were able 

to reduce their energy consumption by 78% (based on energy consumed per adult 

equivalent). Furthermore, the total daily average cost of cooking fuel (predominantly biomass 

and kerosene) was approximately Ksh. 353 before intervention, while after the introduction 

of the LPG double burner and the AC PC it reduced to Ksh. 196 implying that even with the 

higher daily cost of solar cooking system, households in these communities were able to save 

44% of their cooking cost. These results support the project hypothesis that use of AC PCs 

saves energy, reduces biomass fuel consumption and reduces overall expenditures on 

cooking energy. 

The project also generated rich data on the user experience of cooking with SEPCs, showing 

that they can make cooking easier and offer a highly desirable modern energy cooking 

service. A WhatsApp group enabled participants to share valuable insights into how this new 

technology impacted the way they cook. The evidence from this report suggests that AC 

EPCs connected to the grid are likely to be an attractive solution cooking heavy foods quickly 

and affordably. However, the added costs of solar panels 

and batteries plus the poor quality and performance of 

DC EPCs currently available on the market mean that 

battery-supported grid-connected and solar electric 

cooking technologies still require further development. 

The problems with the DC SEPCs need to be addressed. 

Once these problems are addressed, the project team 

“I tried baking a cake and failed, 

please anyone out there who 

can help? otherwise it’s made 

my cooking very enjoyable.” 

- Beatrice 
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would like to complete the remaining work on DC SEPC since that was the initial aim of the 

project.  

This project focused on a small sample size of rural residents (the vulnerable and internally 

displaced persons) who may have unique and special energy requirements. A more realistic 

picture of the energy supply and demand situation requires a larger and more inclusive 

sample. The project opens a number of opportunities for further R&D (policy implications, 

local cooking diaries, gender dimensions) that would firmly ground electricity as cooking fuel 

of choice.  

Most households were using SEPC for the first time in their lives. Proper training on 

maintenance and operation of the SEPC to the end user is essential in ensuring sustained 

use. 
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A Special Tribute 

  

We would like to recognize Naomi Wanjiru- One of the project beneficiaries who passed on 

in the course of project implementation as a result of post-delivery complications. She was 

an ardent ambassador for clean cooking, households’ empowerment and community 

participation. Naomi was also a core contributor in the SONG community project at 

Echariria, Mbaruk 
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