


Overall Effect of Solar Parks in Kawni Village of Rajasthan



Abstract 
The present study examines the effects of a solar park on agriculture, livelihood, employment, livestock, and the local environment in Kawni village of Rajasthan. The study is based on primary data collected from 60 respondents using structured questionnaires and semi-structured interviews. The findings indicate that the solar park has produced mixed effects on the village economy and agrarian system. On the positive side, the solar park has contributed to improved household income through land leasing and employment opportunities and has enhanced local awareness of sustainable and renewable energy. However, the study also reveals significant challenges, particularly the reduction in agricultural land, increased competition for water resources, decline in grazing land, and perceived changes in soil moisture and local temperature. These effects have implications for agricultural sustainability and livestock-based livelihoods in an arid region. The study concludes that while solar energy development supports economic security and renewable energy goals, it also creates pressures on agriculture and the local environment. An integrated and inclusive planning approach is therefore essential to ensure balanced and sustainable rural development.
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1. Introduction
Solar energy has emerged as a cornerstone of sustainable development and renewable energy strategies around the world. In India, especially in states like Rajasthan, the abundance of sunlight offers significant potential for solar power generation. The Government of India’s thrust on renewable energy has led to the development of solar parks in many rural areas. These parks are large, concentrated areas of solar power infrastructure meant to generate electricity on a large scale. However, the establishment of solar parks also has complex effects on agriculture and rural livelihoods. Several studies indicate that solar installations can reduce the availability of agricultural land, disrupt cropping patterns, and affect soil moisture and fertility. For instance, research on agrivoltaic and conventional solar systems highlights that shading and land conversion may alter crop productivity depending on the type of crop and land management practices (Supe et al., 2023). Additionally, competition for scarce water resources, changes in local microclimates, and reduced grazing land for livestock have been reported in regions hosting large-scale solar parks. Thomas et al., 2023 also focus on the social externalities of solar parks such as loss of culture and migration pressures due to loss of agricultural land. They argue that traditional impact assessments overlook these issues and stress that livelihood impacts can fundamentally alter rural community structures unless social mitigation costs are integrated into planning and policy design. Jain, 2024 argues that traditional solar farms often occupy large amounts of agricultural land, crowding out farming activities. In contrast, agrivoltaic systems—where solar panels and crops share the same land—offer a dual‑use model that preserves agricultural production while generating renewable energy. This approach maximizes land resources and aims to reduce the conflict between food and energy needs. Hoffacker et al. 2017 emphasize that solar energy expansion must account for land use impacts, particularly on agricultural landscapes. They argue that without careful planning, large solar installations can contribute to “energy sprawl” that reduces farmland area and disrupts food production systems
Kawni village, located in the Bikaner district of Rajasthan, has recently seen the establishment of solar parks. While the primary objective of these parks is to harness solar energy and address energy deficits, their presence also has significant impacts on local socio-economic structures—especially agricultural activities, which is the mainstay of rural communities. Singh’s (2020) study on solar-powered irrigation in arid Rajasthan zones found that solar-based irrigation systems can increase crop yields and reduce costs for some farmers, yet high capital costs and groundwater depletion remain concerns, especially for marginal farmers.
2. Research Methodology
The present study adopted a descriptive and exploratory field-based research design to examine the implications of solar park development on the agricultural sector and rural livelihoods. This approach was considered appropriate as it allows for a comprehensive understanding of existing conditions while also exploring emerging issues associated with large-scale renewable energy projects in rural settings.
The study was conducted in Kawni village, located in Bikaner district of Rajasthan, India. The village was purposively selected because of the recent establishment of solar parks in its vicinity, which has significantly altered land use patterns, employment opportunities, and livelihood strategies of the local population. The focus of the study was on assessing changes in agricultural practices, land availability, employment patterns, income sources, and overall rural livelihoods in relation to the development of the nearby solar parks.
A random sampling technique was employed to select respondents from the village to ensure that each household had an equal chance of being included in the study, thereby minimizing selection bias. A total of 60 respondents were selected as the sample size, which was deemed adequate to capture diverse perspectives while remaining manageable for in-depth field investigation.
Data were collected using a structured interview schedule, which was carefully designed to gather both quantitative and qualitative information. The interview schedule included questions related to socio-economic characteristics of respondents, agricultural activities, livelihood sources, land use changes, employment opportunities, and perceived impacts of the solar park development. Personal interviews were conducted to ensure clarity of responses and to accommodate varying literacy levels among respondents.
The collected data were subsequently compiled, coded, and analyzed using appropriate descriptive statistical tools to draw meaningful conclusions regarding the influence of solar park development on agriculture and rural livelihoods in the study area.
3. Results & Discussion on the Effect of Solar Parks on Agriculture in Kawni Village
The present study examines the effects of the solar park on agriculture, livelihood, employment, livestock, and the local environment in Kawni village, Rajasthan, based on responses from 60 respondents. The findings reveal a mixed impact, with strong economic benefits alongside significant agricultural and environmental challenges.
Table 1. Effect of solar park on Agriculture, Livelihood & Employment and Livestock & Environment according to the respondents 
	S.No.
	Statements 
	Agree 
	Undecided 
	Disagree 

	
	
	F 
	(%)
	F 
	(%)
	F 
	(%)

	A
	Effect on agriculture

	1
	Establishment of the solar park reduced agricultural land
	54
	90
	6
	10
	0
	0

	2
	Crop production changed after the solar park was established
	22
	37
	27
	45
	11
	18

	3
	Irrigation water availability changed/ water resource competition 
	30
	50
	18
	30
	12
	20

	4
	The cost of agricultural inputs increased after the solar park
	0
	0
	12
	20
	48
	80

	5
	Solar panels changed soil quality or soil moisture
	24
	40
	11
	18
	25
	42

	6
	Cropping pattern has changed in recent years
	3
	5
	54
	90
	3
	5

	7
	Access to agricultural land became more restricted
	44
	73
	6
	10
	10
	17

	8
	Agricultural activities near the solar park have declined
	48
	80
	3
	5
	9
	15

	9
	Dust from solar park area affected nearby crops
	30
	50
	15
	25
	15
	25

	10
	Use of agricultural machinery became difficult near the solar park
	45
	75
	8
	13
	7
	12

	B
	Effect on Livelihood and Employment

	11
	Education of the youth got reduced
	57
	95
	2
	3
	1
	2

	12
	Household receive income from leasing land to the solar company
	32
	53
	9
	15
	19
	32

	13
	Solar Park generated employment for local people
	45
	75
	6
	10
	9
	15

	14
	Overall household income improved after the solar park
	56
	93
	3
	5
	1
	2

	15
	Increased local awareness about sustainable energy sources.
	46
	76
	10
	17
	4
	7

	16
	Dependence on agriculture for livelihood has reduced
	49
	82
	3
	5
	8
	13

	17
	Migration to nearby towns reduced due to local employment
	25
	42
	18
	30
	17
	28

	18
	Non-farm employment opportunities increased
	54
	90
	2
	3
	4
	7

	C
	Effect of Livestock and Environment

	19
	Grazing land and availability of fodder for livestock reduced
	42
	70
	11
	18
	7
	12

	20
	Livestock productivity (milk, etc.) changed
	20
	33
	25
	42
	15
	25

	21
	Temperatures got increased/ weather became hotter
	49
	82
	7
	12
	4
	6

	22
	Increased soil dryness 
	32
	54
	19
	32
	9
	14

	23
	Movement of livestock became restricted near the solar park
	40
	67
	12
	20
	8
	13


  F – frequency, %- percentage.   
The findings indicate that the establishment of the solar park has brought significant changes to agriculture, livelihoods, and the local environment. A large majority of respondents (90%) reported a reduction in agricultural land, with 73% indicating restricted access and 80% noting a decline in agricultural activities near the solar park. Half of the respondents perceived changes in irrigation water availability, while opinions on crop production, soil quality, and soil moisture were mixed, and most respondents did not report an increase in agricultural input costs. Difficulties in using agricultural machinery (75%) and dust-related impacts on crops (50%) were also commonly reported.
In terms of livelihoods, the solar park had a predominantly positive economic impact. Most respondents reported improvements in household income (93%), increased non-farm employment opportunities (90%), and reduced dependence on agriculture (82%). Employment generation for local people was acknowledged by 75% of respondents, and over half received income through land leasing. Awareness of sustainable energy increased (76%), and some reduction in migration to nearby towns was observed, though responses were mixed.
Regarding livestock and environmental effects, 70% of respondents reported reduced grazing land and fodder availability, while perceptions of changes in livestock productivity were inconclusive. Environmental concerns were notable, with 82% perceiving increased temperatures, 54% reporting increased soil dryness, and 67% indicating restricted livestock movement near the solar park.
Some of the above defted important statements in the tables are explained below accordingly along with the reasons.
A. Effect on Agriculture
1. Reduction in Agricultural Land
An overwhelming 90 percent of respondents reported that the establishment of the solar park has reduced agricultural land, while only 10 percent remained neutral. This clearly indicates that large tracts of cultivable land were diverted for solar infrastructure.
Reasons: Solar parks require contiguous, fenced land areas, which are often acquired from agricultural fields. In arid regions like Kawni village, cultivable land is already limited; therefore, any diversion has a magnified impact. Farmers with marginal landholdings were disproportionately affected, reducing the overall agricultural base of the village. This finding confirms that land-use change is the most direct and significant impact of solar park development on agriculture. For example, the Pavagada Solar Park in Karnataka has raised concerns about agricultural displacement and challenges in food production for local communities (Joe, 2024)
2. Change in Crop Production
Only 37 percent of respondents observed changes in crop production, while a large 45 percent remained neutral.
Reasons: Farmers who lost land or experienced water stress reported reduced production. Neutral responses indicate that not all farmers were directly affected—particularly those whose land was not acquired. Some farmers had already been facing low productivity due to erratic rainfall, making it difficult to attribute changes solely to the solar park. This suggests that the impact on crop production is indirect and uneven, varying across households.
3. Irrigation Water Availability and Resource Competition
Half of the respondents felt that irrigation water availability changed, while 30 percent were neutral.
Reasons: Solar Park construction and maintenance require water for panel cleaning and worker settlements. Increased competition for limited groundwater sources intensified stress in an already water-scarce region. Farmers located closer to the solar park reported greater water shortages. The findings highlight water resource competition as a critical concern in solar park–agriculture coexistence. Community perspectives from case studies further raise concerns about water competition and management challenges, as solar parks in arid regions often vie with agriculture for scarce water resources (Laxmi, 2021).
4. Cost of Agricultural Inputs 
A significant 80 percent reported that the cost of agricultural inputs did not increase after the solar park establishment.
Reasons: Input prices such as seeds, fertilizers, and pesticides are largely influenced by market forces rather than local land-use changes. The solar park does not directly affect agricultural supply chains. This suggests that the solar park’s impact is more structural (land, water) than economic (input prices).
5. Soil Quality and Soil Moisture Changes 
Responses were divided regarding soil quality and moisture changes.
Reasons: Farmers near solar panels perceived increased soil compaction, reduced moisture retention, and shading effects. Others, especially those farther away, did not observe any noticeable changes. Lack of scientific soil testing may have contributed to perception-based responses. This indicates a localized impact, requiring further technical investigation.
B. Effect on Livelihood and Employment
6. Reduction in Youth Education
An alarming 95 percent of respondents reported that youth education levels declined.
Reasons: Increased availability of short-term, low-skill jobs during solar park construction encouraged school dropouts. Economic incentives outweighed long-term educational aspirations. Lack of awareness about the importance of education for future skilled employment contributed to this trend. This finding reveals a negative social externality of infrastructure development.
7. Income from Leasing Land 
Over half of the respondents received income from leasing land to solar companies.
Reasons: Leasing provided stable, risk-free income compared to rain-fed agriculture. However, 32 percent did not benefit, indicating unequal distribution of economic gains. Landless and small farmers remained excluded from this benefit. This created economic inequality within the village.
8. Employment Generation 
A majority (75 percent) acknowledged employment generation.
Reasons: Construction activities created short-term labor demand. Preference was given to local labor for unskilled work. However, most jobs were temporary and low-paying, with limited skill development. Thus, employment benefits were short-lived rather than sustainable. But, critiques of solar park development note socio-economic injustices, where landless residents are excluded from benefits and employment opportunities are limited or short-term, undermining long-term rural livelihoods (Sovacool and stock, 2024).
9. Improvement in Household Income 
A very high 93 percent reported improved household income.
Reasons: Lease income, construction wages, and auxiliary services contributed to income growth. Reduced dependence on uncertain agricultural income increased financial security. Even households not leasing land benefited indirectly from increased economic activity. This explains why economic benefits are viewed positively despite agricultural losses.
10. Awareness of Sustainable Energy 
A significant 76 percent acknowledged increased awareness of renewable energy.
Reasons: Visibility of solar panels increased understanding of clean energy. Interaction with company officials and government agencies enhanced awareness. Youth showed increased interest in renewable energy–related employment. This represents a positive educational and environmental outcome.
C. Effect on Livestock and Environment
11. Reduction in Grazing Land and availability of the fodder
A majority of respondents (70%)experienced reduced grazing land.
Reasons: Solar parks are fenced, restricting animal movement. Common grazing lands were converted for energy use. This increased dependence on purchased fodder, raising costs for livestock owners.
12. Change in Livestock Productivity 
Responses were largely neutral.
Reasons: While fodder scarcity affected some households, others compensated through stall-feeding. Productivity impacts take time to manifest, explaining uncertainty. This suggests a gradual and indirect effect.
13. Increase in Temperature / Hotter Weather 
A strong 82 percent perceived an increase in temperature.
Reasons: Heat absorption and reflection by solar panels may influence local microclimate. Reduced vegetation cover exacerbates heat stress. In desert climates, even minor changes are strongly felt by residents. Although perception-based, these finding signals environmental discomfort. Studies in non-Indian contexts show variations in ground radiation and localized temperature changes around PV installations (Wang et al, 2025)
14. Increased Soil Dryness 
More than half reported increased soil dryness.
Reasons: Reduced vegetation cover and altered surface runoff. Increased heat radiation from panels. Water diversion for non-agricultural uses. This further affects agricultural and livestock sustainability. The findings indicate that while the solar park has brought economic gains, employment opportunities, and income stability, it has simultaneously caused loss of agricultural land, water stress, grazing land reduction, and environmental changes. The benefits are largely monetary and short-term, whereas the costs are ecological and long-term.
4. Conclusion
The study highlights that the solar park has produced mixed effects on agriculture and rural livelihoods in Kawni village, Rajasthan. While it has contributed positively to household income, employment opportunities, and awareness of sustainable energy, it has also led to a reduction in agricultural land, increased pressure on water resources, decline in grazing land, and changes in local environmental conditions. These effects are particularly significant in an arid region where agriculture and livestock depend on limited natural resources. The benefits of the solar park were not equally shared, with landowners gaining more than small and landless farmers, and concerns such as reduced youth education emerging as important social issues. Recommendation’s like promoting agrivoltaic practices that allow agricultural activities beneath or around solar installations, ensuring fair compensation and livelihood support for affected farmers, and protecting common grazing lands. Water management plans should be integrated into solar projects to avoid competition with agriculture. Skill development and educational programs for rural youth should be strengthened to enable long-term employment opportunities in the renewable energy sector. Overall, solar energy development should follow an inclusive and sustainable approach to ensure balanced effects on agriculture, environment, and rural livelihoods. Scholars also emphasize the need for integrated solutions such as agrivoltaics—which combine agriculture and solar energy on the same land—to balance energy production with farming and conservation goals (Thomas et al, 2023).
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