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Consumption pattern of apple, its products and constraints in the Shimla district of Himachal Pradesh 
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ABSTRACT 

	[bookmark: _Hlk206339962]Apples hold a prominent place in the horticultural economy of Himachal Pradesh, with Shimla district serving as the leading production hub. While production and marketing aspects have been widely studied, relatively little attention has been given to consumption patterns of apples and their value-added products, which are essential for strengthening the apple value chain. The present study was conducted in 2024 in the Shimla district to examine the consumption patterns and constraints related to apples and apple-based products. A total of 100 consumer respondents, 50 each from urban and rural areas, were selected using a simple random sampling method. Primary data were collected through a structured interview schedule and analysis was carried out using descriptive statistics for consumption and expenditure patterns, while Garrett’s ranking technique was applied to prioritize consumer constraints. The results revealed that fresh apple consumption was universal (100%) across respondents. On average, urban households spent ₹624 per month on apples during the peak season and ₹444 in the off-season, while rural households reported ₹493 and ₹383, respectively. Rural consumers often rely on apples from their own orchard, resulting in lower market expenditure despite similar consumption volumes. For apple-based products, annual expenditure was highest on apple flour/cereal (₹3,792 urban; ₹1,812 rural), followed by juice (₹948 urban; ₹482 rural), with awareness and adoption significantly higher in urban areas (42%) compared to rural areas (22%). Health benefits were the primary motive for apple consumption in urban areas, while taste and seasonal preference dominated in rural areas. Constraints differed across groups as seasonal scarcity and price volatility ranked highest for urban and rural consumers, respectively, while for processed products, high cost and limited awareness were major barriers. The study recommends strengthening consumer awareness of processed products, ensuring affordability through pricing interventions and improving year-round availability to reduce seasonal fluctuations.	Comment by UNIVERSITE: Simple random ranking directl in a district? The district is not subdivided into boroughs, town quarters and villages?
Cluster sampling is generally necessary to cover the entire district.
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1. INTRODUCTION 

India is among the top five apple-producing countries in the world, contributing about 3 per cent of global output with an annual production of 2.55 million metric tonnes (United States Department of Agriculture, 2024-25). The production concentrated in the Himalayan states of Jammu & Kashmir, Himachal Pradesh and Uttarakhand, which together account for more than 99 per cent of total output (National Horticulture Board, 2023). Despite this, India is also the world’s third-largest importer of fresh apples (World Top Exports, 2023), reflecting rising health consciousness, demand for premium varieties and the growing significance of apples in the national fruit economy. About 60 per cent of apples are consumed fresh, while the remaining 40 per cent are processed into products such as juice, concentrate, jam, vinegar, dried apples and flour with apple juice and concentrate being the most widely consumed (Nisha, P. 2024). Demand for these products is increasing, especially in urban areas due to changing dietary habits and the expansion of modern food retail. Research on Indian apples has primarily focused on production and marketing with comparatively less attention to consumer-side dynamics. Yet, understanding consumption patterns is critical for expanding market reach and guiding value chain development. 	Comment by UNIVERSITE: Is not in the references.	Comment by UNIVERSITE: ??? Not correct.	Comment by UNIVERSITE: Is not in the references.	Comment by UNIVERSITE: Is not in the references.
Consumer demand is shaped by multiple factors such as income levels, health awareness, urbanization, price fluctuations and changing food preferences. In recent years, changing lifestyles have influenced a rising demand for ready-to-eat and processed products. This shift in consumer behavior makes it crucial for all stakeholders such as producers, processors, traders and policymakers to align production strategies, develop targeted marketing and promote value addition. In this context, the present study examined how apples and apple-based products are consumed, focusing on aspects such as frequency, quantity and preferred forms across various demographic groups. By identifying the key drivers and emerging patterns, the study aimed to provide valuable insights that can help to strengthen market linkages, support product diversification and enhance the overall competitiveness of the apple value chain.	Comment by UNIVERSITE: Why no source?

2. materials and methods 

The present study was conducted during the year 2024, in the Shimla district of Himachal Pradesh, the leading apple-producing region of the state (Department of Horticulture, Himachal Pradesh, 2024). Its primary objective was to assess the consumption patterns and constraints associated with fresh apples and apple-based processed products among rural and urban consumers. A total of 100 consumer respondents were selected using a random sampling technique, comprising 50 urban and 50 rural consumers, as the study was exploratory in nature. Primary data were collected through a well-structured interview schedule using the personal interview method. The study examined the consumption pattern of fresh apples, irrespective of variety, to understand how consumers in a major apple-producing region consumed the fruit. For processed apple products, only the most widely available, processed and marketed by the local processing units (Himachal Pradesh Horticulture Produce Marketing and Processing Corporation Ltd. (HPMC), Government fruit canning units, and other private units) and commonly consumed items in the region were considered. These included products from both the beverage and food categories, namely apple juice concentrate, apple juice, apple drink, apple vinegar, apple jam and apple-based flour/cereal.	Comment by UNIVERSITE: Is not in the references.	Comment by UNIVERSITE: Why 100?
The population of Shimla district in India, according to the 2011 census, is 814,010. This includes 425,039 males and 388,971 females. According to the statistic table, a sample of at least 400 respondents was necessary (a population of great size, with p=0,05). If not, justify why this size of 400 is reduced. Is just a zone/quarter of this district?	Comment by UNIVERSITE: Why 50 for both rural and urban consumers?

Tabular analysis, including the use of frequency and percentage distributions was employed to interpret the data. Information was collected on the general demographic characteristics of the respondents, including age, education, income and family size. Additionally, data on consumption patterns, expenditure on apple and apple-based products, awareness levels regarding processed products and the constraints faced by consumers in their consumption were also collected and analyzed. To know the constraints faced in the consumption of apple and its products, Garrett’s ranking technique was used. Garrett's ranking is applied to rank a set of items or factors as perceived by the sample respondents based on their priority. The order of merit assigned by the respondents was converted into scores. The factor with the highest mean score was considered to be the most important constraint.	Comment by UNIVERSITE: There’s no hypothesis sustaining the study?

3. results and discussion

Socio-economic characteristics of consumer respondents

The socio-economic characteristics of consumer respondents in the study area are presented in Table 1. The majority of respondents were female, indicating a growing involvement of women in household consumption decisions. A study by Ionela et al. (2022) in Romania also presented that women were more likely to engage with apple consumption and awareness of varieties than men. In terms of age distribution, most respondents in urban areas of Shimla district were between 46 to 55 years (36%), whereas in rural areas, the largest share was in the age group 36 to 45 years (40%). In terms of educational qualification, a large majority of urban respondents held a degree or higher qualification. However, in rural areas, many had only middle school or secondary education (34%). The dominance of middle-aged and educated respondents, particularly in urban areas, is likely to influence more rational and quality consumption behavior. Regarding occupation, the urban population had a higher percentage of government and private sector employees, while farming was the major occupation in rural Shimla (38%). The presence of housewives, students and labourers among respondents ensures that perspectives from non-working or informally employed segments were also captured. In terms of family size, the majority of respondents belonged to families with 3 to 5 members (66% in both urban and rural areas). As for monthly household income, most urban consumers belonged to middle and higher-income groups. Income level is a critical determinant of affordability, consumption preferences and purchasing power. The influence of income and education on apple consumption is also supported by Riyanti & Hani (2021), who found that socio-economic factors such as income and education significantly shape fruit preferences.

Table 1. Socio-economic characteristics of consumer respondents 

	Particulars
	Urban (n=50)
	Rural (n=50)

	Gender

	Male 
	23 (46.00)
	20 (40.00)

	Female
	27 (54.00)
	30 (60.00)

	Age of the sample respondents in years

	<25
	2 (4.00)
	2 (4.00)

	25-35
	16 (32.00)
	14 (28.00)

	36-45
	12 (24.00)
	20 (40.00)

	46-55
	18 (36.00)
	11 (22.00)

	>55
	2 (4.00)
	3 (6.00)

	Education

	Primary (upto 5)
	-
	9 (18.00)

	Middle School (6-8)
	2 (4.00)
	17 (34.00)

	Secondary school (9-12)
	7 (14.00)
	15 (30.00)

	Degree and above
	41 (82.00)
	9 (18.00)

	Occupation

	Student
	4 (8.00)
	-

	Govt employee
	19 (38.00)
	5 (10.00)

	Labour/Worker
	1 (2.00)
	6 (12.00)

	Housewife
	8 (16.00)
	12 (24.00)

	Farmer
	5 (10.00)
	19 (38.00)

	Private sector employee
	10 (20.00)
	4 (8.00)

	Own business
	3 (6.00)
	4 (8.00)

	Family size in numbers

	< 3
	10 (20.00)
	6 (12.00)

	3 to 5
	33 (66.00)
	33 (66.00)

	 6 and above
	7 (14.00)
	11 (22.00)

	Monthly income

	<10,000
	1 (2.00)
	2 (4.00)

	10000- 30,000
	8 (16.00)
	5 (10.00)

	31,000- 60,000
	20 (40.00)
	21 (42.00)

	60,000-90,000
	10 (20.00)
	15 (30.00)

	>90,000
	11 (22.00)
	7 (14.00)


*Figures in parentheses indicate the percentage of the respective values

Apple consumption pattern of sample respondents

In the Shimla district, 8 per cent of urban and 34 per cent of rural respondents owned apple orchards presented in Table 2. The production-consumption link may influence consumer familiarity and preference. All respondents confirmed that apples were part of their regular diet. However, in the case of consumption of apple-based products, 42 per cent of urban and 22 per cent of rural consumers consumed such products. A considerable portion reported consuming only a few apple products. This trend is consistent with international evidence, a study by Ionela et al. (2022) in Romania showed that fresh apples dominated consumption, while processed forms were less frequently consumed.
Weekly purchases were common in the urban areas (34%). Interestingly, 30 per cent of urban respondents reported purchasing a packed apple box during the season, linked to direct access to orchards or nearby wholesale markets in apple-growing regions. In rural areas, those who owned orchards typically did not need to purchase apples, while others likely sourced them in bulk or received apples from relatives or acquaintances who were growers. The majority of consumers consumed apples two to three times a week and most consumers in the urban areas (36%) bought apples in quantities ranging from 0.5 to 1 kg. But a notable portion (26% urban, 30% rural) also purchased up to 2 kg, attributed to the affordability due to local production. Taste and seasonal preference were more prominent motives in the rural areas, indicating that seasonal abundance still influences consumption patterns in apple-growing areas. This is also in line with the Indonesian consumer study by Riyanti and Hani (2021), where freshness, taste and price were leading factors in fruit choice. About the familiarity with apple varieties, a majority of respondents in Shimla district (22 per cent urban; 34 per cent rural) were familiar, while many were slightly familiar. This reflects a stronger consumer-producer connection in production regions, which can influence informed purchasing. Local markets were the primary source for apples in all regions. Riyanti and Hani (2021), also found that local merchants followed by traditional markets were a favourable place for consumers to buy local apples and local merchants for imported apples in the Indonesian domestic market. 

Table 2. Apple consumption among consumer respondents

	Particulars
	Urban (n=50)
	Rural (n=50)

	Own an apple orchard

	Yes
	4 (8.00)
	17 (34.00)

	No
	46 (92.00)
	33 (66.00)

	Apples are part of the diet

	Yes
No?	Comment by UNIVERSITE: Why? Why there’s «no» in this random sample ? Everybody do not consume apple. The sample size is adequate (< 400).

	50 (100.00)
	50 (100.00)

	Apple products are part of the consumption

	Yes
	21 (42.00)
	11 (22.00)

	No
	14 (28.00)
	17 (34.00)

	Few products	Comment by UNIVERSITE: What’s the meaning of this? Yes and No are sufficient.

	15 (30.00)
	22 (44.00)

	Apple purchase frequency

	No purchase
	4 (8.00)
	17 (34.00)

	Weekly once
	17 (34.00)
	0

	Weekly twice
	3 (6.00)
	0

	Once a fortnight
	6 (12.00)
	8 (16.00)

	Once a month
	3 (6.00)
	17 (34.00)

	On occasion
	2 (4.00)
	-

	Purchase a packed box
	15 (30.00)
	8 (16.00)

	Intake frequency

	Weekly once
	7 (14.00)
	6 (12.00)

	Two to three times a week
	28 (56.00)
	22 (44.00)

	Daily	Comment by UNIVERSITE: These high rates are bad results. I think, it’s obtained because the sample size is small (< 400).

	15 (30.00)
	17 (34.00)

	Once in a while
	0
	5 (10.00)

	Purchase volume per visit

	0.5-1kg
	19 (38.00)
	10 (20.00)

	Upto 2 kg
	12 (24.00)
	15 (30.00)

	More than 2kg
	15 (30.00)
	8 (16.00)

	Primary consumption motive

	Health
	27 (54.00)
	11 (22.00)

	Taste
	6 (12.00)
	17 (34.00)

	Both health and taste
	17 (34.00)
	11 (22.00)

	Seasonal consumption
	0
	11 (22.00)

	Purchase determinants

	Quality (size, color & texture)
	33 (66.00)
	25 (50.00)

	Price
	3 (6.00)
	17 (34.00)

	Both quality and price
	14 (28.00)
	8 (16.00)

	Familiarity with the apple varieties

	Yes
	11 (22.00)
	17 (34.00)

	No
	9 (18.00)
	11 (22.00)

	Slightly
	30 (60.00)
	22 (44.00)

	Place of purchase

	Have own orchard
	4 (8.00)
	17 (28.33)

	Local market
	27 (54.00)
	21 (35.00)

	Street fruit vendor
	13 (26.00)
	7 (11.67)

	Direct from the grower
	2 (4.00)
	8 (13.33)

	Both local market and street vendor
	4 (8.00)
	7 (11.67)


*Figures in parentheses indicate the percentage of the respective values

Awareness of different value-added products of apple

The consumers in the Shimla district (Table 3), especially those in urban areas, demonstrated greater familiarity and usage of such products. This is likely due to the region’s direct involvement in apple cultivation and processing, which naturally increases exposure and access to related products. In contrast, rural areas showed limited awareness and consumption due to factors like lower availability in nearby markets and limited promotional efforts. In urban areas, 22 per cent of consumers were aware of and consumed apple juice concentrate, while 40 per cent were aware but did not consume. In rural areas, none of the respondents consumed it, although 34 per cent were aware. Apple juice was relatively more well-known across all regions. Even in rural areas, the product had noticeable reach. In the case of apple drink, the urban respondents showed (32%) consumption, while 58 per cent of urban and 56 per cent of rural consumers were aware but not consuming. Apple cider vinegar had modest recognition in urban areas but remained unfamiliar to most rural consumers, with 34 per cent of urban consumers using it, while in rural Shimla, 66 per cent were unaware. Apple jam was among the most familiar products in the Shimla district, displayed relatively high levels of awareness and consumption, with over half the respondents in both urban and rural areas (54% and 56% respectively) actively consuming it. In the case of apple-based flour or cereal, this product had the lowest awareness and consumption, with only 14 per cent of urban and 8 per cent of rural respondents consuming it and over 50 per cent were unaware. Consumption was mostly confined to households with infants, where apple-flavoured baby foods like Cerelac were used for feeding. These results aligned with findings from the U.S. (NHANES study) by Carol et al. (2015), where apples in fresh or minimally processed forms (juice, sauce) were most commonly consumed and contributed positively to diet quality.

Table 3. Perception of different value-added products of apple among consumers

	
	Urban (n=50)
	Rural (n=50)

	
	Aware and consuming
	Aware but not consuming
	Not aware
	Aware and consuming
	Aware but not consuming
	Not aware

	Apple Juice Concentrate
	11 (22.00)
	20 (40.00)
	19 (38.00)
	0
	17 (34.00)
	33 (66.00)

	Apple Juice
	26 (52.00)
	24 (48.00)
	0
	22 (44.00)
	22 (44.00)
	6 (12.00)

	Apple Drink
	16 (32.00)
	29 (58.00)
	5 (10.00)
	11 (22.00)
	28 (56.00)
	11 (22.00)

	Apple Vinegar
	17 (34.00)
	23 (46.00)
	10 (20.00)
	0
	17 (34.00)
	33 (66.00)

	Jam
	27 (54.00)
	23 (46.00)
	0
	28 (56.00)
	22 (44.00)
	0

	Apple-based Flour/Cereal
	7 (14.00)
	17 (34.00)
	26 (52.00)
	4 (8.00)
	11 (22.00)
	35 (70.00)


*Figures in parentheses indicate the percentage of the respective values

Family expenditure on apple and its products

Urban households in Shimla district recorded the highest overall expenditure on both fresh apples and their processed forms due to better market access and higher awareness (Table 4). The higher consumption could also be linked to seasonal purchases in bulk at lower prices during the harvesting period. Monthly expenditure was calculated for fresh apples because they are consumed frequently, especially during the season, and purchases occur regularly, whereas value-added products are purchased less often and consumption is irregular. Therefore, yearly expenditure was considered for processed products to provide a more accurate estimate of household spending over time. With respect to monthly apple expenditure during the season, urban consumers spent the most, with an average quantity of 6.85 kg at an average rate of ₹91.11/kg, resulting in a total monthly expense of ₹624.10. In rural Shimla, despite being located in a major apple-producing region, the average expenditure was lower. This is largely because a considerable portion of rural households either owned apple orchards or had family and social ties to growers, from whom apples were obtained freely or at minimal cost. While actual expenditure is low in rural areas, consumption may not necessarily be lower. 
In terms of yearly expenditure on value-added apple products, the largest share of spending was for apple-based flour/cereal, being mostly limited to families with infants. In Shimla district, apple juice was also a prominent product, with urban households spending ₹948.18 annually and rural households spending ₹481.50. Other products such as apple drink, jam and apple vinegar also contributed to household expenses but to a much lesser extent. Urban households showed moderate spending on apple vinegar (₹498.00), which was mainly consumed by individuals using it as a health supplement for weight management and related benefits and apple jam (₹416.50), whereas these products were either absent or negligible in rural Shimla. Notably, apple juice concentrate was only purchased in the urban Shimla (₹295.00). 

Table 4. Family expenditure on apple and its products in the study region

	
	
	
	Urban (n=50)
	Rural (n=50)

	Product
	Unit
	
	Qty
	Rate (₹)
	Total expenses (₹)
	Qty
	Rate (₹)
	Total expenses (₹)

	Monthly expenditure on apple

	Apple
	Kg
	On season
	6.85
	91.11
	624.10 (100.00)
	6.86
	71.95
	493.39 (100.00)

	
	
	Off season
	1.97
	225.00
	444.08 (100.00)
	2.56
	150.00
	383.33 (100.00)

	Yearly expenditure on apple products	Comment by UNIVERSITE: Why only yearly? Why you don’t convert it into the same frequency with Apple? Why not monthly?

	Apple Juice
	Litre
	
	8.86
	107.00
	948.18 (15.28)
	4.50
	107.00
	481.50 (17.27)

	Apple Drink
	Litre
	
	3.42
	75.00
	256.50 (4.13)
	1.80
	75.00
	135.00 (4.84)

	Apple Juice concentrate
	Litre
	
	1.00
	295.00
	295.00 (4.75)
	-
	-
	-

	Apple Vinegar
	Litre
	
	1.20
	415.00
	498.00 (8.02)
	-
	-
	-

	Apple Jam
	Kg
	
	2.31
	180.00
	416.50 (6.71)
	2.00
	180.00
	360.00 (12.91)

	Apple-based flour/cereal
	Kg
	
	4.50
	842.86
	3,792.86 (61.11)
	2.15
	842.86
	1,812.14 (64.98)

	Total
	
	
	
	
	6,207.04 (100.00)
	
	
	2,788.64 (100.00)


*Figures in parentheses indicate the percentage of the respective values

Constraints faced by consumers 

These results (Table 5) suggested that although urban consumers were more affected by the availability of apples across seasons, rural consumers were primarily challenged by affordability. Another important factor was the limited availability of preferred apple varieties in rural and urban areas. Similarly, the insufficient supply of fresh apples during the off-season was another limiting factor for consumption, ranked fourth by urban and third by rural consumers. This indicates that both groups face difficulties accessing apples once the main harvest period is over. During the off-season, stored apples enter the market, but often in limited quantities, leading to higher prices and a lack of freshness, which discourages consumption. Health concerns over pesticide residues were reported by both urban and rural consumers, but were considered relatively less important. This was in line with the findings by Umali (2019), which identified that high price, unavailability in the market, pesticide residues and health issues were the barriers to consumption of fruits for undergraduate students of the Faculty of Agricultural Sciences, Sabaragamuwa University of Sri Lanka. Economic constraints affecting regular purchases were perceived as the least significant barrier in both urban and rural areas. Although affordability remains a concern in rural areas, the limitation may not primarily be from irregular income but rather from the high market price of apples.

Table 5. Consumption constraints on apple consumption among urban and rural consumers 

	
	Urban
	Rural

	Constraints
	Garrett score
	Rank
	Garrett score
	Rank

	Seasonal scarcity of apple
	66.68
	1
	58.00
	2

	High price of apple
	64.54
	2
	69.25
	1

	Limited availability of the preferred variety
	61.05
	3
	52.25
	4

	Limited fresh apple supply in the off-season
	53.08
	4
	54.25
	3

	Health concerns over apple pesticide residues
	52.10
	5
	48.50
	5

	Economic constraints affecting purchase
	51.55
	6
	42.50
	6



Constraints faced by consumers for value-added products 

The primary constraint perceived by urban consumers toward apple value-added products was their general unwillingness to buy them (Table 6). This reluctance could stem from unfamiliarity, lack of habit or preference for fresh apples over processed forms. In contrast, rural consumers ranked the high cost of these products as the top constraint and it was also relevant in urban areas, pointing to a broader perception of apple value-added products being expensive.
Taste mismatch was the second-most important issue for urban consumers, suggesting that these products often don’t meet their expectations. Rural consumers were comparatively less affected by this (ranked fifth), possibly due to lower exposure. Avoidance due to preservatives was another significant concern in urban Shimla (ranked fourth), reflecting growing health consciousness. Limited product awareness ranked second in rural areas, indicating that a major barrier is simply not knowing enough about these products. Sunil et al. (2008) also reported similar constraints, such as lack of awareness, unavailability, no preference and unacceptable taste as major problems for consumption of value-added fish and fish products.  Constraints like lack of availability, limited variety and perceived low quality were noted in both areas but were considered less critical. 

Table 6. Consumer-perceived constraints in apple value-added products 

	
	Urban
	Rural

	Constraints
	Garrett score
	Rank
	Garrett score
	Rank

	Unwilling to buy
	69.18
	1
	58.29
	3

	Taste preferences not met
	65.72
	2
	50.57
	5

	Products are expensive
	63.73
	3
	61.57
	1

	Avoidance due to preservatives
	62.62
	4
	36.14
	7

	Limited product awareness
	62.42
	5
	60.43
	2

	Lack of product availability
	60.29
	6
	56.57
	4

	Limited product variety
	59.70
	7
	48.71
	6

	Low-quality standards
	54.07
	8
	29.71
	8



DISCUSSION?

4. Conclusion

The study highlights notable differences in apple consumption patterns between urban and rural consumers in the Shimla district of Himachal Pradesh. While fresh apple consumption is common across both groups, urban consumers show higher awareness, spending and usage of value-added products. Rural consumers often rely on home-grown apples but have limited exposure to processed forms. Key constraints include seasonal scarcity and high prices, with urban consumers more affected by availability and rural consumers by affordability. Awareness and willingness to try value-added products remain low, especially in rural areas. Addressing these gaps can enhance consumer access, diversify demand and strengthen the apple value chain. Targeted marketing strategies, strengthening distribution channels, awareness campaigns and product diversification, including convenient, small-pack options and locally adapted flavours, may stimulate broader acceptance. 
However, we acknowledge the limitations of our research design, especially regarding the sample of respondents, as it was confined to a limited sample size, which may not fully represent the wider consumer base. Second, the cross-sectional nature of the data restricts the ability to capture seasonal and year-to-year variations in consumption behavior. Also, the reliance on self-reported information may introduce recall bias, particularly in expenditure estimates. Further research could extend the database to achieve a more representative picture, employ longitudinal data or repeated surveys to capture seasonal variations in apple consumption and expenditure.
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