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1. INTRODUCTION 

Globally, over three billion people rely on burning biomass fuel, including firewood, charcoal, and 

agricultural residues for their daily cooking, in rudimentary or traditional stoves, on stones, over an 

open fire or metal platform (WHO, 2018; Stoner, et al. 2021; Jewitt et al. 2020). The use of firewood 

and charcoal for household cooking in Nigeria is estimated at 24,000,000 tons and 5,000,000 tons, 

respectively in 2021, the most consumed domestic fuel sources in Nigeria (Laska and Ige 2023). The 

unsustainable use of fuelwood, a major biomass fuel for cooking and heating in homes and small 

businesses globally is a major challenge especially in the global south (Ogeh, 2023; Dolor et al. 

2023). According to the UNDP (2017), Nigeria’s environment is highly vulnerable to the negative 

effects of the unsustainable environmental and natural resources management with over 70 percent of 

the more than 170 million inhabitants still relies on biomass fuel for cooking. This has resulted in 

cutting down of over half of the country’s primary forest in the last 10 to 20 years. 

The growing demand for biomass fuel (wood and charcoal) and the preference for the highly 

inefficient traditional cookstove or wood-fueled three stone stoves (WFTSS) by a vast majority of the 

inhabitants have further exacerbated the situation, leading to a systemic diminishing fuelwood supply, 

deforestation and de-vegetation on a regional and national scale (Orimoogunje and Asifat, 2015; 

Ohwo and Nzekwe-Ebonwu, 2021). In Africa, over 80% of the population especially in the rural areas 

relies on solid biomass for cooking (Abanikaanda and Dantani, 2021) and only 11% make use of 

improved cookstoves. 

Abstractst Most Nigerian households depend on fuelwood for cooking, which contributes significantly to 

environmental degradation. To mitigate this menace, adoption of improved cookstoves (ICSs) which 

reduce/prevent fuelwood usage for cooking in view of environmental sustainability is needed. The study 

assessed impact of ICSs on environmental sustainability. Multistage sampling was adopted to collect data 

from 428 households in Delta State through structured questionnaire. Likert scale analyzed household level of 

awareness and perception of ICSs. Logistic regression examined determinant of Willingness to Pay (WTP) for 

ICSs. Most respondents were within the age bracket of 21 - 40 years (57.6%) with secondary education 

(38.2%), had medium sized households (4 – 6 household members) (47.2%), and traders with income ranging 

within ₦185,000 – ₦284,999 (41.0%). About 62.7% utilize fuelwood for energy with X =2.9±0.08 being 

aware of the different types of ICSs from neighbors (74.4%). Respondents were aware of benefits of ICSs with 

means of various benefits above 2. Respondents’ perception about ICSs was high with ICSs less bulky to 

traditional stove (3.7±0.04). Respondents’ level of adoption of ICSs was high for clay mould Garri fryer 

(3.9±0.48), traditional cookstoves (3.7±0.09) and clay mould cooking stoves (2.4±0.34). Respondents do not 

have access to ICSs (92.2%) and credit (96.7%) with 61.1% and 81.0% WTP ₦6,000 ($4.04) and ₦3,000 

($2.02) respectively for purchase of ICSs. The significant determinants of WTP for improved cookstoves are 

educational qualification, household size, income level and type of ICSs. Synergy between intervention 

programme implementers and existing governmental agencies is needed to provide more targeted subsidies 

and credit options in order to address the barrier of availability and affordability of ICSs. 

Keywords: Improved cookstove (ICS), Awareness, Perception, Willingness to Pay (WTP). 

 

 

*Corresponding Author: Dickens E. Dolor, Department of Forestry and Wildlife, Delta State University, 

Abraka, Nigeria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Impact of Improve Cookstoves on Environmental Sustainability

 

International Journal of Forestry and Horticulture (IJFH)                                                                 Page | 2 

The age long practice of cooking with traditional cookstoves, indoors, in poorly ventilated spaces 

have been linked to numerous health problems like acute respiratory infections, asthma, tuberculosis, 

pneumonia, lung cancer, eye irritation, cataract, etc., especially in women and children, under the age 

of five (Wang and Bailis, 2015; USAID, 2018: IEA, 2018). Household air pollution from using 

inefficient cookstoves resulted in premature death of 3.2 million people annually (WHO, 2024). 

Women and children are at risk from air pollution as they are saddled with prevailing gender norms in 

Africa for firewood collection and preparation of meals for the family (Listo, 2018; Sovacool, 2012). 

Additionally, unsustainable biomass fueled cooking is linked to habitat degradation, carbon emission 

and global warming (Sovacool, 2012). 

In recognition of the facts that in decades to come fuelwood will remain the main source of fuel for 

cooking among the poor and vulnerable populations in developing countries, the United Nations 

Foundation, along with it funding partners established the Global Alliance for Clean Cookstoves, 

(now the Clean Cooking Alliance) in 2010 to foster the adoption of clean cookstoves, and fuels to 

improve livelihoods, save lives and empower women in 100 million households by 2020. Ürge-

Vorsatz et al. (2012) reported a significant global emission mitigation potential of 0.6 to 2.4 Gigatons 

of CO2 annually with shift from traditional to improved cookstoves. Energy efficient stoves capable of 

cutting fuel use by 30 to 79% have been reported by Bantu et al. 2018; USAID, 2018). The use of 

improved cookstoves has been shown to be more efficient, reduce gas emission, improve health and 

reduce deforestation (Price, 2017). Furthermore, beyond the potential reduction in fuel consumption 

and toxic gas emission, energy efficient cookstoves use is time saving, improves safety, reduces cost 

among others (USAID, 2018). 

However, improved cookstoves adoption among rural community dwellers in the third world 

countries is low and slow. The continuous dependence on fuelwood for household cooking by rural 

dwellers has contributed greatly to the depletion of the forest estate and the current climate change 

crisis. It is therefore important to state that fuelwood collection from the already degraded forests may 

not be minimized until there is sustained attempt to significantly improve the use of fuel efficient 

cookstoves. Many researchers have identified socio-economic, environmental, fuel availability and 

access, as factors influencing clean cookstoves adoption (Dresen et al. 2014; Malakor, 2018; Karanja 

and Gasparatos, 2020; Tambunan et al. 2022). Keese et al. (2017) reported a gradual adoption of clean 

cookstoves adoption in Cuzco region of Peru. This corroborates the findings of Ruiz-mercado et al. 

(2011), who reasoned that adoption is a 3 stage process, beginning with initial household acceptance 

level, progressing to a level of sustained use. They reported further that the users are expected to 

maintain sustainable or maximum level of adoption without reverting to the level of dis-adoption 

under close learning and monitoring over time. 

This study evaluated the impact of improved traditional cookstoves adoption on environmental 

sustainability in Delta State. The outcome of this research is expected to create awareness and also 

highlight the potentials of improved traditional cookstove use to reduction of carbon emissions, 

deforestation and desertification. It is believed that the paper would serve as a guide to policymakers, 

researchers and organizations interested in the introduction and scaling up of improved cookstove 

adoption. 

2. MATERIALS AND METHODS 

2.1. The Study Area 

The study was conducted in eighteen (18) selected communities from the three senatorial zones in 

Delta State. Delta State lies between longitude 5  and 6  45ˡ East and latitude 5  and 6  30ˡ North. It is 

within the rain forest zone with a yearly rainfall of 1,500mm-1,847.3mm. The area experiences 

double maxima of rainfall between June/July and September/October, a least and highest temperature of 

26oC and 36oC and a mean temperature of 33oC. Sunshine is 8.1bars (Asaba Meteorological Station 2017) 

2.2. Data Collection and Analysis 

A multi-stage sampling procedure was employed for the study.  The first stage involved a random 

selection of two LGAs each from the three senatorial zones of the state. The second stage involved the 

random selection of three communities from each of the selected LGAs, while in the third stage thirty 

respondents were purposively selected from each of the eighteen communities, translating to a total of 
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five hundred and forty respondents (households). From the initial 540 respondents targeted, the 

researchers received 428 (79%) responses.  

 

Figure 1. Map of Delta State, show the three Senatorial Zones 

Primary data were gathered through the use of structured questionnaire, interviews and observations. 

Households’ level of awareness of improved cookstoves benefits was determine using a four point 

Likert-scale of not aware = 1, not very aware = 2, aware = 3 and very aware = 4. Households’ 

response with respect to level of awareness of improved cookstoves benefits was split into aware and 

not aware by using the average value of the scale of 2.0. Households’ perception of ICSs was 

measured by the use of a five point Likert scale of Strongly Disagree = 1, Disagree = 2, Uncertain = 3, 

Agree = 4 and Strongly Agree = 5. A mean of 2.5 categorized household perceptions of ICSs as well 

perceived or unperceived. Households’ level of adoption was also measured using a four point Likert 

scale of Always =4, occasionally = 3, Seldom =2 and not at all = 1. A mean of 2.0 points was used to 

classify household level of adoption as well adopted or adoption in progress. Logistic regression 

model examined factors’ affecting households’ level of adoption as expressed in the model below  

 

Where  

 to  are constants, and S1 to S8 are age, sex, education level, household size, occupation, income, 

type of cookstoves and access to credit respectively.  

3. RESULTS AND DISCUSSION 

3.1. Socio-economic Characteristics of Respondents 

Out of the 428 respondents, 61.8% were female while 38.2 percent were male (Table 1). The majority, 

(57.6%) of the respondents fall within the age category of 21 – 40 years, followed by 41 – 60 years, 

these less than 20 years of age (1.2) and these older than 60 years (5.3%). The educational status of 

the respondents revealed that more (38.2) had secondary school certificates followed by primary 

school, the holder of the National Certificate of Education and National Diploma (6.3%), (15%) were 

university degree holders while about 4.3% of the respondents had no formal education. With respect 

to household size, majority (47.2%) had 4 – 6 members, while the least, (7.4%) 10 and above 

members. Majority of the respondents (40.5) are traders, 28.2% are engaged in farming activities, and 

6.1% civil servants, fuelwood extraction/charcoal making was carried out by about 3% of the 

respondents, while 8.7% are engaged in hunting and NTFPs collection. The result revealed that 

majority of the respondent occupies the lower income level. The result on income per annum shows 

64.4% fall into the N185, 000 - N284, 000 bracket, and only 1.5% of the respondents earn above 

N784, 999 per annum. 
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Table 1. Socio-economic Characteristics of Respondents 

Socio-economic characteristics Frequency Percentage (%) 

Age 

0 – 20  5 1.2 

21 – 40 248 57.9 

41 – 60 152 35.6 

61 above 

Total  

23 

428 

5.3 

100.0 

Sex 

Male  163 38.2 

Female  

Total  

265 

428 

61.8 

100.0 

Educational qualification 

No formal Education 18 4.3 

Primary school 154 35.9 

Secondary school 164 38.2 

NCE/ND 27 6.3 

Degree/Equivalent 

Total  

65 

428 

15.3 

100.0 

Household size 

1 – 3 103 24.0 

4 – 6 202 47.2 

7 – 9 91 21.4 

10 and above 

Total  

32 

                             428 

7.4 

100.0 

Occupation 

Farming 121 28.2 

Trading 173 40.5 

Fuelwood/Charcoal extraction  13 3 

Hunting/NTFP collection 37 8.7 

Civil Servant 26 6.1 

Others 

Total  

58 

428 

13.5 

100.0 

Income per annum 

₦185,000 – ₦284,999 276 64.4 

₦285,000 – ₦384,999 40 9.3 

₦385,000 – ₦484,999 39 9.1 

₦485,000 – ₦584,999 26 6.1 

₦585,000 – ₦684,999 27 6.3 

₦685,000 – ₦784,999 14 3.3 

>₦784,999 6 1.5 

Total  428 100.0 

Source: Field survey, (2024) 

3.2. Distribution of respondents according to their type of energy use 

The distribution of respondents according to types of energy used for cooking (Table 2) indicated that 

firewood is the most used (62.7%) source of fuel for cooking, followed by kerosene (19.4), LPG 

(17.2), while Charcoal (0.6) and electricity (0.2) were the least.  These ranking reflected findings of 

the Energy Commission of Nigeria, cited by David-Sarogoro et al., (2019) showing firewood were 

most used with 92.2%, followed by kerosene (7.3%), LPG (0.4% and charcoal (0.1%). The intense 

usage of fuelwood to other energy source is tied to the relatively no cost of purchase, availability and 

cheap prices where cost is involved. Firewood is obtained free of charge from the forest and this tends 

to show why there are fewer numbers of fuelwood sellers among the respondents.  

This collaborates the findings of Lawal et al. (2023) that most rural communities in Niger state 

regards fuelwood as an endowment given by God, and is freely available. The petrol price hikes and 

unavailability of kerosene have further increased fuelwood dependence (National Bureau of Statistics 

2023; Kanu and Osuji, 2024). However, households who use kerosene or LPG for cooking, still 

regularly use their traditional stoves (stove stacking). In stove stacking, the possession of a stove type 
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or category does not necessarily guarantee one’s interest in using it as many factors come into play. 

This is because one could prefer a stove type but, because of lack of finance, resorts to using a 

cheaper one. The results of the survey imply that most of the households seldom use the kerosene or 

LPG stoves due to the high cost of refilling. This was collaborated by Hooper et al., (2018) findings 

that while 26% of households in Niakhar region of Senegal have LPG stoves, less than 1% uses LPG 

primarily for cooking. 

Table 2. Distribution of respondent by energy used 

Variable Frequency Percentage (%) 

LPG 73 17.2 

Kerosene 83 19.4 

Firewood 268 62.7 

Charcoal 3 0.6 

Electricity 1 0.2 

Total 428 100.0 

Source: Field survey, (2024) 

3.3. Level of household awareness of the benefits of improved cookstoves 

Table 3 shows the Level of household awareness of the benefits of improved cookstoves. Generally, 

the respondents are aware of the potential benefits and availability of improved cookstove over the 

traditional ones. The mean (Ẋ=2.1) result shows that respondents are aware that improved cookstove 

can be used for cooking and heating, Ẋ=2.9 shows that the respondents are aware of the availability of 

the various type of improved cookstove, Ẋ=2.7 indicates that respondents are aware that improved 

cookstoves are readily available in their locality and Ẋ=2.0 shows that respondents are just 

sufficiently aware of improved cookstoves and its health benefits. These results are in disagreement 

with Rogers (2003) assertion that majority of respondents in rural areas are not aware of most 

improved cookstove technologies. 

Table 3. Level of household awareness of the benefits of improved cookstoves 

Awareness Very 

aware 

Aware Not very 

aware 

Not 

aware 

Mean/Standa

rd error 

(i). Are you aware that clean cookstoves 

can be used for cooking and heating? 

71(16.7) 43(10.0) 167(38.9) 147(34.4) 2.089± 0.09 

(ii). Are you aware of the various types 

of clean cookstoves? 

128(30.0) 128(30.0) 143(33.3) 29(6.7) 2.900±0.08 

(iii). Are you aware that clean cookstoves 

are readily available in your locality?  

147(34.4) 62(14.4) 167(38.9) 52(12.2) 2.711±0.10 

 

(iv). Are you aware of the benefits of 

using clean cookstoves? 

14(3.3) 48(11.1) 309(72.2) 57(13.3) 2.044±0.06 

(v). Are you aware that using clean 

cookstoves can save fuel wood/charcoal? 

19(4.4) 76(17.8) 276(64.4) 57(13.3)   2.133±0.12 

 

(vi). Are you aware that using clean 

cookstoves can reduce time spent on 

wood/charcoal collection? 

19(4.4) 81(18.9) 276(64.4) 52(12.2)  2.156±0.09 

 

(vii). Are you aware that using clean 

cookstoves can save time on meal 

preparation? 

19(4.4) 57(13.3) 314(73.3) 38(8.9) 2.133±0.07 

(viii). Are you aware that using clean 

cookstoves can reduce exposure to smoke 

and harmful gasses during cooking and 

heating? 

14(3.3) 43(10.0) 314(73.3) 57(13.3) 2.033±0.06 

 

(ix). Are you aware that using clean 

cookstoves can improve your health? 

19(4.4) 47(11.1) 319(74.5) 43(10.0) 2.100±0.09 

Source: Field survey, (2024) 

3.4. Source of Information on Improved Cookstove 

Entries in Table 4 show that friends and neighbors ranked highest (74.4%) as the source of 

information on improved cookstove by households in the area of study. Adverts by Non-
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Governmental Organisations (NGOs) and Cooperative Societies was ranked second most used sources 

(15.2%) while newspapers (6.7%), internet (2.2%), television (1.1%) and Agric/Forest Extension 

Agents (0.4%) were the other sources of information. 

These findings are in line with the researcher expectation because friends and neighbor often interact 

among themselves and pass information during such interactions which is also similar to the findings 

of Sanni et al., (2009). The poor rating of information from television, and internet is not surprising as 

electricity supply to most rural communities in Nigeria is abysmal. Similarly, lack of services of 

Agric/Forest Extension Agents as sources of vital information in rural areas in Nigeria is obviously 

evident from the result. 

Table 4. Source of Information on Improved Cookstove 

Variable  Frequency Percentage Rank 

Television  5 1.1 5 

Friends/ Neighbors 318 74.4 1 

Newspaper  29 6.7 3 

Internet 9 2.2 4 

Avert by NGOs, Cooperative Societies 65 15.2 2 

Agric/Forest Extension Agents 2 0.4 6 

Total 428 100  

Source: Field survey, (2024) 

3.5. Perception on the use of Improved Cookstoves 

The result of perception on the use of clean cookstoves is presented in Table 5. The overall result 

indicates a high perception of the use of improved cookstoves. The mean result (3.2) shows that the 

respondents would prefer clean cookstoves to traditional stove. The mean result (2.5) indicates that 

the respondents disagreed with perception that clean cookstoves is not a better alternative to 

traditional stove. However, the mean (3.2) result shows that the respondents agreed with the idea that 

clean cookstoves are useful only with small family size. Clean cookstove is not readily available to 

buy compared to traditional stove (3.5), clean cookstove is less bulky than traditional stoves (3.0), 

clean cookstove is more economical than traditional stove (3.5) and clean cookstove is not more 

environmentally friendly than traditional stove (3.6). The mean of means indicates that the 

respondents agreed with the perception on the use of clean stove. This result agrees with Johnson 

(2013) who recorded high level of agreement of technologies adoption. 

Table 5. Perception on the use of improve cookstove 

Perception 

 

Strongly 

Disagree 

(%) 

Disagree 

(%) 

Not Sure 

(%) 

Agree 

(%) 

Strongly 

Agree 

(%) 

Mean 

I will prefer clean cookstove to 

traditional stove 

24(5.6) 138(32.2) 86(20.0) 100(23.3) 81(18.9) 3.178±0.11 

Clean cookstove is not a better 

alternative to traditional stove 

124(28.9) 28(6.7) 205(47.8) 67(15.6) 4(1.0) 2.533±0.08 

Clean cookstove is useful only 

with small family size 

34(7.8) 52(12.2) 185(43.3) 90(21.1) 67(15.6) 3.244±0.10 

Clean cookstove is not readily 

available to buy compared to 

traditional stove 

48(8.9) 18(3.3) 216(40.0) 138(25.6) 120(22.2) 3.489±0.09 

Clean cookstove is less bulky 

than traditional stoves 

0(0) 45(10.6) 45(10.6) 318(74.3) 19(4.5) 3.727±0.04 

Clean cookstove cannot cook 

large amount of food 

62(14.4) 76(17.8) 204(47.8) 67(15.6) 19(4.4) 2.778±0.07 

Clean cookstove is more 

economical than traditional stove 

19(4.4) 219(51.1) 167(38.9) 19(4.4) 4(1.1) 3.467±0.09 

Clean cookstoves is not more 

environmentally friendly than 

traditional stove 

19(4.4) 24(5.6) 152(35.6) 133(31.1) 100(23.3) 3.633±0.08 

Source: Field survey, (2024) 
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The level of adoption of improved cookstoves as presented in Table 6 shows that clay mould garri 

fryer, clay mould cooking stoves and traditional cookstoves have high level of adoption with mean 

values of 3.92, 2.39 and 3.74 respectively. The high level of usage of these cookstoves is tied to the 

ease of access and low cost of production. Also, the heat retention effect of clay pots and low quantity 

of fuelwood consumption further heightens its usage which makes it environmental friendly curbing 

deforestation due to fuel wood harvesting. The low usage of other improved cookstoves technology 

may be due to the high cost of purchase and availability as further buttressed by the result in Table 7 

where 92.2% and 96.7% of the respondents do not have access to improved cookstoves and loans 

respectively.   

Table 6. Level of adoption of improved cookstoves 

Technology                                            Always Occasionally Seldom Not at all Mean/Standard 

error 

I use Garri fryer (Clay mould) 404(94.3) 13(3.1) 9(2.0) 3(0.6) 3.916±0.48 

I use  clay mould cooking 

stove 

42(9.9) 129(30.1) 207(48.3) 50(11.7) 2.386±0.34 

I use firewood Improved 

cookstove 

31(7.2) 44(10.3) 10(2.4) 343(80.1) 1.446±0.44 

I use charcoal Improved 

cookstove 

0(0) 17(3.9) 23(5.3) 389(90.8) 1.133±0.15 

I use sawdust stove 0(0) 1(0.2) 4(1.0) 423(98.8) 1.014±0.58 

I use traditional Garri fryer 5(1.1) 27(6.2) 70(16.4) 314(73.3) 1.297±1.00 

I use traditional cookstove 350(81.8) 49(11.5) 24(5.6) 5(1.1) 3.738±0.09 

I use traditional charcoal 

cookstove 

0(0) 73(17.1) 89(20.7) 266(62.2) 1.549±0.12 

Source: Field survey, (2024) 

Table 7. Access to improve cookstoves and credit 

Variable Yes/% No/% 

Do you have access to improved cookstove 33(7.8) 395(92.2) 

Do You Have Access To Loan 14(3.3) 414(96.7) 

Have you borrowed in last three months 0(0) 428(100) 

Source: Field survey, (2024) 

3.6. Willingness to pay for clean cookstoves 

About 61.1 and 81.0 percent of the respondents were willing to pay the sum of ₦6,000 ($4.04) and 

₦3,000 ($2.02) respectively for the purchase of clean cookstoves while majority of the respondents 

declined to pay values above this amount for improved stoves (Table 8). Cost and benefits of new 

technology is often considered in its adoption. Although the respondents are well aware of the 

benefits and have good perception of improved cookstoves, the cost of purchase hinders their 

adoption.  The cost of the improved clean stoves to the respondents outweighs its benefit in regards to 

its adoption and agrees with Asiabaka and Owen (2002) and Rogers (2003). Foster and Rosenzweig 

(2010) observed that cost of adoption is a barrier to diffusion of technologies in low income countries. 

This further unveils the level of environmental cautiousness of respondents as perceived from the 

result that they are unlikely willing to sacrifice for environmental sustainability with regards to energy 

consumption, however, according to Ohwo et al., (2024) respondents were willing to pay for urban 

tree retention for recreational purposes.   

Table 8. Willingness to pay for clean cookstove 

Variable Frequency Percentages (%) 

 Willingness to pay ₦18,000 ($12.13) for ICS as it is healthier and 

environmentally friendly than traditional stove 

  

Yes 100 23.3 

No 328 76.7 

Total 428 100 

Willingness to pay ₦15,000 ($10.11) for ICS as it is more convenient 

than traditional stove 
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Yes 86 20.0 

No 342 80.0 

Total 428 100 

Willingness to pay₦12,000 ($8.09) for ICS as it more economical 

than traditional stove 

  

Yes 133 31.1 

No 295 68.9 

Total 428 100 

Willingness to pay ₦9,000 ($6.07) for ICS as it is a better alternative 

than traditional stove 

  

Yes 158 37.0 

No 266 62.2 

Total 428 100 

Willingness to pay ₦6,000 ($4.04) for ICS as it is readily available   

Yes 262 61.1 

No 166 38.9 

Total 428 100 

Willingness to pay ₦3000 ($2.02) for ICS as it is less bulkier than the 

traditional stove 

  

Yes 347 81.1 

No 81 18.9 

Total 428 100 

Dollar to Naira ($1 to 1484) 

Source: Field survey, (2024) 

3.7. Factors influencing willingness to pay for clean cookstove 

The logistic regression result had a pseudo R2 of 0.5068, that is, 51% of the variation in farmers’ WTP 

for clean cookstove was explained by the explanatory variables (Table 9). Furthermore, the regression 

analysis shows non-significant and negative effect of age on willingness to pay for clean cookstove. 

An inverse relationship is evident between WTP for improved cook stoves and age. The younger the 

respondents, the less likely they are WTP and vice versa. This explains that younger adults also 

known as Generation Z (Gen Z’s) do not subscribe to usage of fuelwood as they are much more 

sophisticated and prefers the use of cooking gadgets like air fryers, microwaves, ovens, gas and 

electric cooking devices. They are known for a stress free lifestyle.  However, older adults are 

conservative and traditional, hence are WTP for improved cookstoves.  

There was positive and insignificant relationship between sex, occupation and access to credit with 

household WTP for clean cookstove.  Access to credit has been shown to be a major factor in 

adoption of new technology in developing countries. However, education had a positive and 

significant effect on respondent’s willingness to pay for clean cookstove. This agrees with 

Gebreyohanes et al., (2024) who found that education has a positive significant influence on early 

adoption of Improve cooking stove. This shows also that literate women are more adopters of ICS as 

compared to the illiterate women, as they are more aware of its benefits compared with uneducated 

ones. Thus, education is a major driver of environmental sustainability. 

Likewise, type of energy shows an evidence of positive and significant relationship with willingness 

to pay for clean cookstove. The result also showed a positive and significant relationship between 

household size and willingness to pay for clean cookstove. This was in accordance with 

Gebreyohanes et al., (2024) who equally found that higher family size has a positive significant 

influence on early adoption of Improve cooking stove.  

Lastly, the result indicates that there was a positive and significant relationship between income level 

and willingness to pay for clean cookstove. This also supports Lewis and Pattanayak (2012) finding 

that households with greater income are more likely to use more expensive, healthier and 

environmentally friendly stoves such as ICS. Poverty is a major driver of environmental degradation 

in developing country. With aids and incentives to household, the adoption of environmental friendly 

cookstoves will go a long way to curb environmental destruction.  
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Table 9. Determinants of Willingness to pay for improved cookstoves 

Willingness to pay Coefficient Standard error Z p˃ ̸ z   ̸

Age -0.6983582 0.5010436 -1.39 0.163 

Sex 0.9656104 0.7210168 1.34 0.180 

Education 0.8700559 0.5119617 1.70* 0.089 

Household Size 1.930881 0.9923539 1.95* 0.052 

Occupation 0.0214356 0.357539 0.06 0.952 

Income 0.9270133 0.314136 2.95* 0.003 

Type of cookstove 1.319519 0.5293351 2.49* 0.013 

Access to Credit 0.5140202 0.4872508 1.05 0.291 

Constant -5.567812 3.042212 -1.83 0.067 

Number of observations = 428; Log likelihood = -25.740988; LR Chi2 = 52.90; Pseudo R2
 = 0.5068;  

Source: field survey (2024) 

4. CONCLUSION 

Impact of improved cookstoves on environmental sustainability was examined. Respondents are 

aware of the environmental benefits of improved cookstoves from friends and neighbors. The good 

perception of improve cookstoves by respondents stems from experience in its usage. However, the 

adoption of improved cookstoves depends on ease of access, cost of production and access to credits. 

With credit being a constraint to adoption of new technology, most respondents were only willing to 

pay a meager sum for the purchase of these stoves which was simulated by education, household size, 

income and type of cookstoves. The goal of environmental sustainability via energy utilization can be 

achieved through education/awareness, availability and access to credit/loans through 

grants/incentives to support the shift from deforestation stemming from poverty to adoption of 

environmental friendly cooking stoves.   
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