


Economic analysis of low cost and hi-tech polyhouses in district Srinagar, J&K (UT)

Abstract
In recent years, protected cultivation has emerged as one of the most important technology for enhancing productivity and farm income in regions facing climatic vagaries with adverse agro-climatic conditions. Current study evaluated the economic performance of low-cost and hi-tech polyhouses in district Srinagar, J&K (UT) and identified various constraints affecting their adoption. Using a multistage sampling technique, 24 polyhouses (12 low-cost and 12 hi-tech) from four blocks of district Srinagar were selected (Harwan, Srinagar, Qamarwari, and Khanmoh). Primary data was collected via personal interviews, while secondary information was sourced from government departments and published reports. Economical viability of polyhouse structure was assessed using production costs, gross and net returns, and benefit–cost ratio (BCR) whereas, constraints were evaluated using Garrett Ranking Technique. Results revealed that hi-tech polyhouses generated higher gross and net returns compared to low-cost structures irrespective of block. Relatively higher BCR was obtained in Harwan block with respect to Hi-tech polyhouse (3.03) and in Qamarwari in case of low-cost polyhouses (3.77). For all blocks in district Srinagar, BCR value exceeded unity for both polyhouse types, confirming their economic feasibility. Variations in profitability were mainly found due to differences in productivity and quality rather than operating costs. Constraint analysis showed high initial investment as the most severe constraint for hi-tech polyhouses irrespective of location, whereas polyfilm longevity and structural issues dominated in low-cost polyhouses. The study concluded that protected cultivation is economically viable in Srinagar district, though targeted policy support, improved input access, and technical interventions are essential to enhance sustainability, profitability and adoption.
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Introduction
In Indian agriculture production system, protected cultivation has attained great importance in enhancing productivity, stabilize yields, and thereby improving farm income, particularly in regions characterized by adverse environmental conditions (Santosh et al, 2024). Polyhouse technology is a viable solution to overcome various constraints faced by open field cultivation like erratic weather, disease and pest pressure, and seasonal limitations (Sharma et al, 2024). Cultivation under protected structures provides a viable alternative as compared to open conditions for year round vegetable, fruit and vegetable production since in Jammu and Kashmir agriculture is hugely influenced by frost and short growing period (Tiwari et al, 2025). In recent years, area under protected cultivation has increased many folds especially in district Srinagar due to farmer’s willingness to adopt said technology (Rehman et al, 2025). In addition to this, most of the farmers are either small or marginal in district Srinagar and protected cultivation results in increased productivity on limited land resource. Government initiatives and subsidy schemes such as MIDH, NHB, HADP, and RKVY have further encouraged adoption of polyhouse technology in the region (Rana et al, 2022). However, despite increasing adoption, systematic economic evaluation of these structures remains limited. Adoption of any technology by farmers is largely influenced by economic feasibility and similar is the case with protected cultivation (Vanitha and Ravi, 2024). For estimating profitability and assessing sustainability of protected cultivation, an understanding of various costs (fixed and variable) and returns, benefit–cost ratio, and input-use efficiency is of utmost importance (Kumar et al, 2025). Access to various inputs, proximity to market, agro-climatic conditions, management practices, risk bearing capacity, level of technology adoption, yield, quality of produce, crop type etc are various factors affecting operating costs, returns and profitability across locations (Subedi et al, 2023). Effective utilization of polyhouse technology by farmers is hindered by several financial, technical, and institutional limitations (Shah and Londhe, 2020). Henceforth, comparative economic analysis of low-cost and hi-tech polyhouses, along with an assessment of location-specific constraints, is essential for policy formulation and targeted interventions. The present study was undertaken to analyze the cost structure, returns, and benefit–cost ratio of low-cost and hi-tech polyhouses in district Srinagar, and to identify major constraints faced by growers using Garrett’s Ranking Technique. The findings aim to provide valuable insights for policymakers, extension agencies, and farmers to enhance the efficiency, adoption, and sustainability of protected cultivation in the Kashmir valley.
Materials and Methods: 
In district Srinagar, a total of 24 protected structures comprising of 12 low cost and 12 hi-tech polyhouses located in different blocks (3 in each 4 blocks like Harwan, Srinagar, Qamarwari and Khanmoh) of district Srinagar using multistage sampling method were selected for the study. Primary data was collected through personal interviews and well structured questionnaires from the various farmers containing information on investment cost, operational cost, yield, prices, management practices, subsidies and various constraints. Secondary data was collected from Agriculture Production Department, Directorate of Horticulture, Government reports and schemes (HADP, MIDH, NHB, JKCIP, RKVY), research articles, books, and websites. Establishment costs include cost of structure, cladding material, irrigation system, depreciation, rental value of land and micro-climate control equipments (for hi-tech polyhouses). Operational costs commonly termed as production costs include costs on seedlings/seed, labour, fertilizers, electricity, chemicals, water charges, repair and maintenance (Kumar et al, 2021). Depreciation of fixed costs like polyhouse, machineries & implements was estimated using Straight Line Method (SLM) with useful life of 12 years in case of hi-tech polyhouses and 6 years in case of low cost polyhouse structure and 7 years in case of machineries and implements (Akram et al, 2024). 
Economic analysis measures included cost of production (Rs), gross returns (Rs) and benefit cost ratio (BCR). Apart from this, comparative economic analysis between low cost and hi-tech polyhouses was done by estimating cost of production, productivity, net income and benefit cost ratio. For constraint analysis, Garret’s ranking technique was employed to assign ranks to the various constraints observed during the study (Prabhakar et al, 2017). Data was analyzed using SPSS and MS Excel and finally represented in terms of tables, bars, averages, percentages etc. 
Results and Discussion
As evident from the figure 1, gross returns in case of hi-tech polyhouses under study varied across the various locations. The highest gross return (₹354,327/year) and net returns (₹266,381/year) was recorded in Harwan block, followed by Qamarwari (₹319,367 and ₹232,653/year) and Khanmoh (₹309,082 and ₹225,351/year). The lowest were recorded in block Srinagar. Similarly, operating costs of hi-tech polyhouses varied across locations, ranging from ₹76,533/year in Srinagar to ₹87,946/year in Harwan as shown in figure 1. To determine economic viability and efficiency of hi-tech polyhouses, benefit–cost (BC) ratio on gross returns was calculated and its value varied among various locations. Hi-tech polyhouses in Harwan block recorded the highest BC ratio (3.03), followed by Qamarwari (2.68) and Khanmoh (2.65), while Srinagar showed the lowest BC ratio (2.23) as evident from figure 2. The BC ratios greater than unity confirms economic viability and feasibility of hi-tech polyhouses across locations. Better productivity and resource use efficiency of hi-tech polyhouses in block Harwan and Qamarwari may contribute to higher net returns as compared to Srinagar and Khanmoh. Economic performance in terms of net returns during the present study emphasizes the importance of management practices and better resource use efficiency in improving net profitability of hi-tech polyhouses across different blocks of district Srinagar. Variations observed in terms of BC ratio among different blocks of district Srinagar suggest differences in conversion of costs into returns and influence of location specific productivity and management practices.  
 (
Fig 2: Benefit cost ratio of Hi-tech polyhouses in various blocks of district Srinagar.
) (
Fig 1: Gross returns, operating cost and net returns per year of Hi-tech polyhouses in various blocks of district Srinagar.
) 



Figure 3 represents operating cost, gross and net return annually of low cost polyhouses across the various blocks of district Srinagar. The highest average gross returns (₹232,377/year) and net returns (₹178,366/year) was found in Harwan block, followed by Qamarwari (₹156,611 and ₹123,838/year) and Khanmoh (₹130,382 and ₹99,181/year). Srinagar showed the lowest gross (₹99,078/year) and net returns (₹70,061/year). Operating costs of low cost polyhouses ranged from ₹29,017/year in Srinagar to ₹54,011/year in Harwan as represented in figure 3. In Harwan and Qamarwari blocks, higher net returns observed during the current study may be attributed to huge differences in gross returns which indicate better economic efficiency despite higher operating costs in these blocks. Better productivity observed in Harwan and Qamarwari blocks as compared to Srinagar may be mainly driven by more scientific management practices. These results are in concordance with the finding of Jain et al (2021), Meenakshi and Chattopadhyay (2017), Swathylakshmi (2016), Bala and Rana (2022) who reported varied net returns of different horticultural crops grown under protected structures at different locations. Similarly, figure 4 depicts the benefit–cost (BC) ratio among various blocks of district Srinagar, and it indicates differences in economic efficiency. In case of low cost polyhouses, block Qamarwari recorded the highest BC ratio (3.77), followed by Harwan (3.32) and Khanmoh (3.17), while Srinagar showed the lowest BC ratio (2.40) as shown in figure 4. Variations in BC ratio of low cost polyhouses reflect the influence of location-specific productivity and management practices on economic performance as reported by Pathak and kakati (2025), Nagar et al (2022), Pandey et al (2023), Meenakshi and Chattopadhyay (2017).
 (
Fig 3: Gross returns, operating cost and net returns per year of low cost polyhouses in various blocks of district Srinagar.
) (
Fig 4: Benefit cost of low cost polyhouses in various blocks of Srinagar.
) 


From the perusal of data mentioned in Table 1, operating cost (Rs/m²) in hi-tech polyhouses showed only marginal variations between various blocks of district Srinagar. Seed/seedling cost was the major variable component of operating cost and was found highest in Harwan (₹67.13/m²) and lowest in Srinagar block (₹57.88/m²). However, other components of operating cost like FYM/compost, fertilizers, plant protection chemicals, labour, electricity & water and repair and maintenance costs varied marginally across studied blocks of district Srinagar. Annual depreciation on polyhouse, machinery & implements (fixed cost) was found to vary non-significantly between the studied blocks of district Srinagar. However, rental value was found to be highest in block Srinagar (₹13.48/m²) and lowest in block Khanmoh (₹5.20/m²) as evident from the Table 1. Results observed depict profitability differences among different blocks of district Srinagar are not primarily driven by operating costs, but are more likely influenced by variations in productivity and returns. These results are in agreement with Waghmare and Shendage (2013), Ummyiah et al (2017), Thakur (2023), Panancheri (2023) who reported variations in profitability may be due to differences productivity and returns rather than operating costs under protected cultivation cropping system. 
 (
Table 1: Different components of operating cost 
per year 
involved in hi-tech polyhouse cultivation in various blocks of district Srinagar
)

	Average Operating cost (Rs/m2)
	Location

	
	Harwan
	Srinagar
	Qamarwari
	Khanmoh

	Seed/seedlings
	67.13
	57.88
	63.08
	57.92

	FYM/compost
	15.01
	14.71
	15.01
	15.01

	Fertilizers
	30.78
	29.65
	31.01
	31.02

	fungicides
	8.89
	8.89
	9.00
	9.01

	Insecticides
	9.33
	9.37
	9.50
	9.50

	Other pesticides
	4.50
	4.49
	4.50
	4.50

	Labour costs
	33.51
	33.05
	33.51
	33.52

	Electricity & Water
	19.51
	19.47
	19.51
	19.51

	Repair and Maintenance
	17.35
	18.17
	18.21
	18.21

	Depreciation on polyhouses
	51.87
	51.61
	53.02
	53.03

	Machinery and implement depreciation
	26.21
	26.15
	26.21
	26.21

	Rental value of land
	11.20
	13.48
	7.50
	5.20

	Misc costs
	10.07
	9.72
	11.00
	11.01




 (
Table 2
: Different components of operating cost 
per year involved in low cost 
polyhouse cultivation in various blocks of district Srinagar
)
	
Average Operating cost (Rs/m2)
	Location

	
	Harwan
	Srinagar
	Qamarwari
	Khanmoh

	Seed/seedlings
	50.29
	48.80
	47.64
	42.99

	FYM/compost
	23.65
	22.52
	22.50
	20.17

	Fertilizers
	16.42
	16.02
	16.00
	14.22

	fungicides
	5.88
	5.01
	5.00
	4.67

	Insecticides
	6.17
	5.71
	5.70
	5.16

	Other pesticides
	3.51
	2.80
	2.80
	2.68

	Labour costs
	19.09
	17.82
	18.53
	16.30

	Electricity & Water
	2.44
	2.40
	2.40
	2.13

	Repair and Maintenance
	4.69
	4.40
	4.40
	3.96

	Depreciation on polyhouses
	33.91
	32.03
	32.00
	28.77

	Machinery and implement depreciation
	
3.91
	
3.90
	
3.90
	3.44

	Rental value of land
	18.65
	22.72
	11.74
	15.31

	Misc costs
	5.51
	5.51
	5.50
	4.85



 (
Table 3
: Ranks, Percent position and Garrett score using Garrett Ranking technique of various constraints faced by Hi-tech Polyhouse growers. 
)Similarly, data presented in Table 2 reveals that various components of average operational costs (Rs/m2) in low cost polyhouses varied noticeably across locations. In block Harwan, costs incurred on seeds/seedlings was found highest (₹50.29/m²) followed by block Srinagar (₹48.80/m²) and lowest in block Khanmoh (₹42.99/m²).  Across the various blocks studied, costs incurred on seed/seedlings, FYM/compost, fertilizers, and labour constituted the major variable costs, with only minor inter-location differences as evident from Table 2. On an average, block Khanmoh consistently incurred the lowest operating costs like seeds, fertilizers, plant protection chemicals, labour, and depreciation. Seed/seedlings and depreciation on polyhouses constituted the major cost components in all locations. Rental value of land was highest in Srinagar and lowest in Qamarwari. Overall, the findings indicate that polyhouse cultivation is relatively more cost-intensive in Harwan and Srinagar, while Khanmoh demonstrates greater cost efficiency.


	Rank
	Constraint
	Percent position
	Garrett Score

	1
	High initial cost
	4.17
	82

	2
	Pest and disease incidence
	12.50
	74

	3
	High input cost
	20.83
	67

	4
	Maintenance and repair costs
	29.17
	61

	5
	Power supply
	37.50
	56

	6
	Labour shortage
	45.83
	52

	7
	Policy and subsidy issues
	54.17
	48

	8
	Market price fluctuation
	62.50
	44

	9
	External input dependence
	70.83
	39

	10
	Lack of technical knowledge
	79.17
	33

	11
	Structural issues
	87.50
	26

	12
	Water quality issues
	95.83
	18



The various constraints faced by Hi-tech polyhouse growers of different studied blocks were analyzed using the Garrett Ranking Technique, which converts ranks into percent positions and corresponding Garrett Scores. The results (Table 3) indicate the relative severity of various challenges from the perspective of the hi-tech polyhouse growers. Data from table 3 reveals that high initial cost as major constraint, with a Garrett score of 82, indicating that the majority of respondents considered it the most significant hurdle in establishing a hi-tech polyhouse irrespective of area. This is consistent with the high capital investment required for polyhouse construction, including cost of materials, irrigation systems, and labor, which can be prohibitive for small and marginal farmers. Incidence of pests and diseases and high input cost ranked second and third with a Garrett score of 74 and 67 respectively.  Constraints such as maintenance and repair costs (score 61), power supply issues (score 56), and labour shortage (score 52) factors also posed significant operational difficulties. Power supply instability can particularly affect irrigation and climate control systems in hi-tech polyhouses, while labor shortage impacts timely management of crops across all blocks of district Srinagar. Lack of awareness regarding government incentives and support along with delay in release of subsidy part by government agencies to hi-tech polyhouse beneficiaries with Garrett score of 48 also limits broader adoption of this modern production technology. Constraints with lower Garrett scores included market price fluctuations (44), external input dependence (39), lack of technical knowledge (33), structural issues (26), and water quality issues (18) still influence the overall efficiency and sustainability of hi-tech polyhouse farming in various studied blocks of district Srinagar. 
 (
Table 4
: Location-wise constraints using Garrett Ranking Technique (Top three ranks) in case of hi-tech polyhouses
)

	Location
	Rank I
	Rank II
	Rank III

	Harwan
	High initial cost
	Pest & disease incidence
	High input cost

	Srinagar
	Policy & subsidy issues
	High initial cost
	Maintenance and repair cost

	Qamarwari
	Maintenance & repair cost
	High initial cost
	Pest & disease incidence

	Khanmoh
	High initial cost
	High input cost
	Pest & disease incidence


The location-wise analysis of constraints faced by hi-tech polyhouse growers was conducted using the Garrett Ranking Technique. The top three constraints by hi-tech polyhouse growers in each location are shown in Table 4, reflecting regional differences in challenges encountered by the growers. In Harwan block, the most critical constraint identified was high initial cost, followed by pest and disease incidence and high input cost as presented in table 4. This indicates that farmers in Harwan are primarily concerned with the financial part for establishment of hi-tech polyhouses and the recurring costs of inputs, alongside challenges in crop protection. In Srinagar, policy and subsidy issues ranked first, followed by high initial cost and maintenance and repair costs (Table 4). This suggests that growers in Srinagar face difficulties in accessing government support or timely subsidies, which affects their ability to invest in hi-tech polyhouses. Financial constraints remain a secondary concern, while operational costs like maintenance also play an important role. Maintenance and repair costs emerged as the primary constraint, followed by high initial cost and pest and disease incidence in block Qamarwari. This shows that growers in Qamarwari block are more challenged by the recurring operational costs of maintaining polyhouse infrastructure rather than by the initial capital alone. Pest management remains a notable concern, indicating the need for proper plant protection measures. However for Khanmoh block, the top constraint appears to initial cost, followed by high input cost and pest and disease incidence. This study underscores capital intensive nature of hi-tech polyhouse technology and such financial barrier significantly limits its adaptation by small and marginal growers, despite productivity advantage over open cultivation production system. Continuous mono-cropping and favorable microclimatic conditions may result in high disease and pest incidence as observed during the current study besides this high cost of fertilizers, seeds, plant protection chemicals, electricity may contribute to high input cost as pointed by hi-tech polyhouse growers across locations. Variations in ranking of various constraints as observed during the study indicate that interventions specific to region are critical rather than a uniform policy approach. 
 (
Table 5
: Ranks, Percent position and Garrett score using Garrett Ranking technique of various constraints faced by Low cost Polyhouse growers.
)

	Rank (R)
	Constraint
	Percent Position (%)
	Garrett Score

	1
	Polyfilm longevity
	4.17
	82

	2
	Structural issue
	12.50
	74

	3
	Frost damage
	20.83
	67

	4
	Less yield
	29.17
	61

	5
	Pests and diseases
	37.50
	56

	6
	Labour intensive
	45.83
	52

	7
	High initial cost
	54.17
	48

	8
	Water management
	62.50
	44

	9
	Technical knowhow
	70.83
	39

	10
	Cropping season limitation
	79.17
	33

	11
	Lower income
	87.50
	26

	12
	Narrow crop choice
	95.83
	18



Similarly, the constraints faced by low-cost polyhouse growers of all four blocks of district Srinagar were ranked as shown in table 5 using Garrett ranking technique. The results highlight both technical and operational challenges specific to low-cost polyhouse systems. Polyfilm longevity with a Garrett score of 82 came out to be major constraint irrespective of low cost polyhouse location (Table 5). This indicates that the durability and life of the polyethylene covering is the primary concern for growers. From the data represented in table 5, structural issues (score 74), came out to be second critical issue highlighting weaknesses in the low-cost framing materials, such as bamboo or light GI pipes, which may not withstand strong winds, heavy rainfall, or snow loads. This aligns with the priority given to protective infrastructure in low-cost systems. Frost damage (score 67) and less yield (score 61) ranked third and fourth as shown in table 5 and this indicates that climatic stress and productivity concerns are significant in low-cost polyhouses, which often lack insulation, heating, or climate-control systems present in hi-tech structures. In low cost polyhouse cultivation, pests and diseases and labour-intensive operations with Garrett score of 56 and 52 respectively were identified as moderate constraints. Though less critical than structural and climatic challenges, they still affect system efficiency. Due to absence of automated irrigation and scientific pest and disease management system in low-cost polyhouses may make crop care more labor-demanding. Similarly, high initial cost with Garret score of 48 also appears to be the moderate constraint in case of low cost polyhouse cultivation system as evident from table 5. Constraints with lower Garrett scores included water management (44), technical knowhow (39), cropping season limitation (33), lower income (26), and narrow crop choice (18) as represented in table 5. These constraints although less severe in low cost polyhouse cultivation still influence overall productivity and profitability. For example, limited crop options can restrict income potential, and technical knowhow remains important for effective polyhouse management.
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 (
Table
 6
: Location-wise constraints using Garrett Ranking Technique (Top Three ranks) in case of low cost polyhouses
)
	Location
	Rank I
	Rank II
	Rank III

	Harwan
	Structural issue
	Polyfilm longevity
	Frost damage

	Srinagar
	Polyfilm longevity
	Frost damage
	Structural issue

	Qamarwari
	Structural issue
	Polyfilm longevity
	Frost damage

	Khanmoh
	Polyfilm longevity
	Structural issue
	Frost damage


Similarly, various constraints enumerated by low cost polyhouse growers located in different blocks of district Srinagar were ranked using Garret ranking technique and top three limitations are presented in Table 6. The location-wise analysis of constraints faced by low-cost polyhouse growers reveals region-specific challenges while highlighting some common trends across locations. In Harwan block, most growers pointed structural issue as the top constraint followed polyfilm longevity and frost damage. This shows that Harwan growers are most concerned about the polyhouse famework stability and durability as a result of strong winds, heavy rains, or heavy snowfall. Polyfilm durability and frost protection were also significant, suggesting that the climate in this area imposes stress on both the structure and cladding materials. However, low cost polyhouse growers from Srinagar block ranked polyfilm longevity as prevalent constraint followed by frost damage and structural issue. Such ranking in block Srinagar shows importance of durable covering material in areas exposed to harsh climatic conditions. Frost damage ranking second indicates that temperature control is a major concern for low-cost polyhouses in Srinagar. Structural weaknesses, though present, were considered slightly less critical compared to the protective function of the polyfilm. Structural issues again emerged as the most critical constraint, with polyfilm longevity and frost damage as top three constraints in Qamarwari block of district Srinagar as evident from the Table 6. At last, Khanmoh gowers ranked polyfilm longevity as top most constraint for wide spread adoption of low cost polyhouse technology followed by structural issues and frost damage (Table 6). The emphasis on polyfilm reflects the growers’ concern about maintaining a protective barrier over crops. Structural integrity and frost remain important but secondary issues, suggesting that in Khanmoh, material quality is slightly more critical than the frame. Polyfilm longevity as a top constraint irrespective of location of low cost polyhouse by Garret Ranking Technique may be due to over exposure to UV radiations, snowfall, temperature extremes, wind etc and henceforth highlights the vulnerability of low-cost systems to climatic stress and material degradation (Picuno et al, 2024). Similarly, unavailability of low cost framing material like bamboo and light GI pipes resulted in structural issue, a major constraint during the present study as shown by Garrett Ranking. Frost damage and reduced yields ranked next, indicating that low-cost polyhouses lack adequate insulation and temperature regulation mechanisms, which directly affect crop performance during winter months. High initial cost was perceived as a relatively less severe constraint in low-cost polyhouses in contrast to hi-tech polyhouses, confirming that these systems are more accessible to resource-poor farmers. Location-wise ranking of constraints depict that material quality and climate-resilient design are critical factors influencing the sustainability of low-cost protected cultivation.
Picuno, C.; Godosi, Z.;
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BC ratio	
Harwan	Srinagar	Qamarwari	Khanmoh	3.3198266862899777	2.3971065167155592	3.7715747778359647	3.1703107241948403	

Gross returns/year	
Harwan	Srinagar	Qamarwari	Khanmoh	354326.66666666669	253553.33333333328	319366.66666666669	309082.22222222225	Operating cost/year	
Harwan	Srinagar	Qamarwari	Khanmoh	87945.853333333333	76533.38	86713.58666666667	83730.939999999988	Net returns/year	
Harwan	Srinagar	Qamarwari	Khanmoh	266380.81333333428	177019.95333333328	232653.08	225351.28222222219	

BC ratio	
Harwan	Srinagar	Qamarwari	Khanmoh	3.033907085663119	2.2340317601315047	2.681056043720448	2.6496649631716789	
Gross returns/year	
Harwan	Srinagar	Qamarwari	Khanmoh	232376.66666666666	99078	156611.33333333328	130381.66666666667	Operating cost/year	
Harwan	Srinagar	Qamarwari	Khanmoh	54010.977777777785	29017.033333333296	32773.133333333324	31200.2	Net returns/year	
Harwan	Srinagar	Qamarwari	Khanmoh	178365.68888888889	70060.966666666398	123838.2	99181.466666666398	




