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ABSTRACT
Context: India has been always a victim of limited energy and the pollution created by the use of fossil fuels to conquer the problems of energy conservation; solar energy is a safest alternative to other cooking fuels. Solar cooker is a device that uses the thermal energy of sun to cook food. 
Objectives: The present study was attempted to study the adoption of solar cooker by the farm women ,which was distributed under the All India coordinated research project- Women in agriculture, Bhubaneshwar (Odissa) in Udaipur district, Rajasthan. Constraints is a component of the research study which has been discussed in this paper.
[bookmark: _Hlk177404928][bookmark: _Hlk138286308]Methods: Out of all panchayt samiti of Udaipur district, Badgown was selected purposively as this area was covering under Nutri Smart Village programme of AICRP on women in agriculture, MPUAT. From the selected panchayat samiti all five NSV adopted were selected purposively. The total sample size of the study was 100 farm women (20 from each village). The researcher employed the personal interview technique to get the necessary data. 
[bookmark: _Hlk138286534][bookmark: _Hlk138286789]Results and discussion: The results revealed that constraints faced by the respondents was personal constraint (53.83%), operational constraint (53.37%), and financial constraint (6.75%), some other constraints were also found out during the investigation i.e., animal attack (15%), over -cooked food (25%), insufficient amount of sunlight in house (18%), and lack of interest (37%). 
Significance: To encourage the respondents for adoption of solar cooker in future by overcoming the constraints faced by the respondents. 
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Introduction 
[bookmark: _Hlk177405184]Cooking is one of the key tasks at home that demands energy for providing nutrition to human beings. Since 2000, energy consumption has increased, and non-renewable energy sources including coal, oil, and solid biomass still provide 80% of all energy (Source: Indian Energy Outlook 2021). However, it is now necessary to switch to renewable energy sources due to concerns regarding energy security. In addition to producing carbon dioxide by traditional cooking methods, burning fossil fuels also pollutes the environment and raises the global average temperature. Theoretically it is estimated that solar energy incidence on India's geographical area is roughly 5,000 trillion kilowatt-hours (kWh) per year (or 5 EWh/yr.) (Source: Ministry of Renewable Resources). A solar cooker is an appliance that cooks food by using sunlight. In reality, this approach has an enormous benefit like decreasing the use of toxic firewood, coal, and other polluting fuels like dung by directly preparing meals with the help of solar cookers. The usage of environmentally damaging and eco-unfriendly fuels, such as fossil fuel, firewood, and charcoal, made solar cookers essential to use. Farm women had to spend time each day by gathering fuels, and the indoor pollution caused by burning fuel also causes of various illnesses in rural farm women, including asthma and heart issues. LPG is safer than wood, but it might result in dangerous mishaps if transported a long distance to remote places. All of these issues can be resolved with the use of solar cooker, but even after having so many advantages people still do not prioritize solar cooker over other traditional cooking methods. As a result, this study will enable us to identify the constraints facing by the respondents of this study in adoption of solar cooker.
Methodology
[bookmark: _Hlk177405012][bookmark: _Hlk138285825]The present investigation was done in Udaipur district, Rajasthan. Out of 20 panchyat samiti of Udaipur one panchayat samiti i.e., Badgaon was selected purposively as this area was covering under Nutri Smart Village programme of AICRP on women in agriculture, MPUAT. From the selected panchayat samiti all five NSV adopted villages i.e., Loyra, Thoor, Feniyon ka Guda, Madar and Brahmino ki Hundar were selected purposively. A list of solar cooker beneficiaries of all five NSV adopted villages were procured from AICRP-WIA and all the beneficiaries (20 from each village) was included in the sample of study. The total sample size of study was 100 farm women. Interview technique was deemed the most acceptable data collecting method accordance to the study objectives and the literacy level of farm women. The researcher employed the personal interview technique to get the necessary data. For statistical measures computation of some statistical measures such as frequency and percentage for variables was performed.  
Result and discussions 
The difficulties an individual encounters when adopting new technology vary depending on the situation. So, in the current study, an effort was made to analyse the respondents' challenges in adopting solar cooker. In the current study, constraints were divided into three categories: personal, operational and financial category. One more category was also developed named as others, this category contains the types of constraints identified during the investigation by the researcher.
All the data in Table 1 to table 5 reveals the information about these constraints.
Table 1: Personal constraints faced by the respondents in adoption of solar cooker 		      n=100
	S.No.
	Constraints 
	To a great extent 
	To some extent 
	Not at all  
	MPS

	
	
	F
	%
	f
	%
	F
	%
	

	1.
	Hesitation in cooking outside the house 
	10
	10
	50
	50
	40
	40
	35.00

	2..
	Lack of patience 
	42
	42
	43
	43
	15
	15
	63.50

	3.
	Time consuming 
	39
	39
	41
	41
	19
	19
	59.50

	4.
	Tasteless 
	34
	34
	46
	46
	20
	20
	57.00

	5.
	Hard to understand 
	23
	23
	40
	40
	36
	36
	43.00

	6.
	Not able to cook different types of food 
	48
	48
	34
	34
	18
	18
	65.00

	
	Overall MPS
	                                                                                               53.83


From analysis of the Table 1 it found that the respondents' personal constraints to the adoption of solar cooker suggests that the major personal constraint the respondent experienced was the not able to cook different types of food (65 %), lack of patience (63.5 %), time consuming (59.5%), and tasteless (57 %). The least personal constraint faced by respondent is hesitation in cooking outside the house (35 %) in the support of results a similar findings has been found by Rani (2015)  that concluded 44.44 per cent of respondents were not interested in using solar cooker they preferred using fire wood and LPG over solar cooker and the other reasons for non- adoption of solar cooker in the study were not aware (22.22 %) and lack of information (18.88 %).Similar study was done by Nantos (2018) about the major constraints respondents were facing in the adoption of any kind of renewable energy technology and the researcher concluded that some of the constraints were lack of knowledge (30.4%) and  psychological constraints (11.2%) also a study by Rani (2015) found out that 65.55 per cent of the respondents were not aware with the solar dryer. About 20 per cent of the respondents said that the main problem for not adopting solar dryer was its high cost and not interested (8.88%).
Table 2: Financial constraints faced by the respondents in adoption of solar cooker 		      n=100
	S. No.
	Constraints
	To a great extent
	To some extent
	Not at all
	MPS

	
	
	f
	%
	F
	%
	f
	%
	

	1.
	High maintenance 
	05
	5
	02
	02
	94
	94.00
	5.50

	2.
	High price of solar cooker in market 
	08
	8
	0
	    0
	92
	92.00
	8.00

	
	Overall MPS 
	                                                                       6.75                               


The financial constraint faced by the respondents in adoption of solar cooker presented in Table 2 revels that the respondents do not find financial constraint as a major constraint in the adoption of solar cooker because the respondents were farm women or housewives mostly, they were not aware with the market prices of the solar cooker because the solar cooker they had along with themselves is distributed by the All India Coordinated Research Project in women in agriculture. 
Table 3: Operational constraints faced by the respondents in adoption of solar cooker 		      n=100
	S. No.
	Constraints
	To a great extent
	To some extent
	Not at all
	MPS

	
	
	f
	%
	f
	%
	f
	%
	

	1.
	Seasonal use 
	60
	60
	37
	 37
	3
	3
	78.5

	2.
	Unavailability of repairing parts 
	28
	28
	37
	  37
	35
	35
	46.5

	3.
	Insufficient training 
	36
	36
	17
	17
	47
	47
	44.5

	4.
	Not able to cook sufficient amount of food
	25
	25
	38
	38
	36
	36
	44.00

	
	Overall MPS
	                                                                       53.37                                                      


The operational constraints faced by the respondent in the adoption of solar cooker presented in Table 3 reveals that 78 per cent of the respondents consider seasonal use as a major operation constraint in the adoption of solar cooker, Udaipur district usually have cloudy weather which do not allow respondents to use solar cooker. The other operational constraint faced by the respondents is unavailability of repairing parts (46.5%) and insufficient training (44.5%). The least operational constraint faced by the respondents was not able to cook sufficient amount of food (44%) .A familiar study has been done by Chaudhary et al. (2022)  the  researcher examined the various constraints rural people were facing in the adoption of solar pumps by the farmers in Jodhpur District of Rajasthan and reported that technical constraints were faced by the 69.76 per cent respondents and ranked first in the list of identified constraints then it was followed by extension constraints by 65.87 per cent as ranked second and then the financial constraints as 60.10 per cent, operation and maintenance  constraints as 51.80 per cent, farm level constraints as 40.67 per cent and environmental constraints as 30.66 per cent were the lowest. Also a study done by Kaur (2019) found that the major constraints respondents were facing operational constraints that includes problems of cleaning panels (83%), slow method of producing electricity (13.67%). 
Table 4: Other constraints faced by the respondents in adoption of solar cooker 		      n=100
	S. No.
	Constraints
	f/%

	1.
	Animal attack
	15

	2.
	Over-cooked food 
	25

	3.
	Insufficient amount of sunlight in house
	18

	4.
	Affects their social status 
	14

	5
	Lack of interest 
	37


Table 4 explains the other constraints experienced by the respondents those the researcher discovered during the investigation, researcher found out that 37 per cent of the respondents were not aware with the benefits of solar cooker, or they choose their personal belief about this technology over their benefits that’s why they were having lack of interest in using solar cooker. The other constraint identified that the some of the houses were constructed like that on hills that they were lacking in having proper sunlight to their house so they refused to use solar cooker because of insufficient amount of sunlight in house (18%) followed by 15 per cent of the respondents also were not able to fully adopt the solar cooker because whenever they use solar cooker at outside of their house, the animals especially monkeys attack the solar cooker. The two other constraints were that ,25 per cent of the respondents found that food they were cooking in solar cooker gets too much cooked and does not remain as eatable. The least other constraint experienced by the respondents was that using solar cooker was against their social status, they consider themselves as rich families of the village and using solar cooker was affecting their social status (14 %), they feel like using these distributed solar cookers will consider them as poor families among other families of village this was a major psychological stigma found out amongst some families of the respondents. 
Table 5: Overall constraints faced by respondents in adoption of solar cooker 				      n=100
	S. No.
	Constraints
	MPS
	Rank

	1.
	Personal constraints
	53.83
	       I

	2.
	Financial constraints
	6.75                               
	III

	3.
	Operational constraints
	53.37                                                      
	II


The data presented in Table 5 represents the rank of constraint faced by the respondents, the personal constraint got rank I (53.83%), followed by operational constraint as rank II (53.37%) and last rank was given to financial constraint as rank III as because the respondents did not face any financial constraint in purchasing of the solar cooker as the solar cookers were distributed.
Conclusion 
Rajasthan has abundant amount of solar energy. Solar energy is a safer option than other cooking fuels in terms of energy conservation and economically feasibility. The results had clearly shown that the respondents need more no. of frequent training, awareness camps and a regular survey to sensitize the farm women of Udaipur about the harmful effects of using their current cooking fuels, and operational use of solar cooker. The sufficient number of trainings regarding solar cooker will bring a change in the attitude of farm women and encourage them to adopt solar cooker that will be helpful in achieving a sustainable safe future and present.

Highlights                                                                                           
· Promoting solar cooker technology required shift in psychological conditions of farm women. 
· Rural farm women realizes that solar cookers are environmentally friendly but their efficiency might be limited by a slower cooking process compared to conventional methods.
· [bookmark: _GoBack]Raised constraints regarding using solar cooker highly depends on its geographical location.

References
1. India Energy outlook 2021. Retrieved from India Energy Outlook 2021 – Analysis - IEA
2. Current status of Solar - Ministry of New and Renewable Energy. Retrieved from Current Status | Ministry of New and Renewable Energy, Government of India (mnre.gov.in)
3. Chaudhary, D., Lal, B., Cheeta, N., Singh, R. and Singh, K. 2022. Constraints in adoption of solar pumps by the farmers in Jodhpur district of Rajasthan. The Pharma Innovation .11(1):623-625.
4. Ntanos, S., Kyriakopoulos, G., Chalikias, M.,    Arabatzis, G., Skordoulis, M.  2018.  Public Perceptions and Willingness to Pay   for   Renewable   Energy:   A   Case   Study   from   Greece Sustainability.10(687): 2-16.
5. Rani, S. 2015. Use of Renewable energy technologies in agriculture. M.sc Thesis Submitted to University of Agriculture Sciences, Dharwad, Karnataka.
6. Kaur, M. 2019. An Analytical Study of Residential Solar Photovoltaic System in Punjab. Ph.D. Thesis Submitted to Punjab Agricultural University, Ludhiana, Punjab.

Constraints faced by the farm women in adoption of solar cooker 

MPS	
Personal Constraints	Financial Constraints 	Operational Constraints 	Animal attack	Over-cooker food	Insufficient amount of sunlight in house 	Affects the social status 	Lack of intrest 	53.83	6.75	44.5	15	25	18	14	37	Column1	
Personal Constraints	Financial Constraints 	Operational Constraints 	Animal attack	Over-cooker food	Insufficient amount of sunlight in house 	Affects the social status 	Lack of intrest 	Column2	
Personal Constraints	Financial Constraints 	Operational Constraints 	Animal attack	Over-cooker food	Insufficient amount of sunlight in house 	Affects the social status 	Lack of intrest 	






