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ABSTRACT

	This study aims to analyze consumer perceptions of locally produced horticultural products in the Kumaon region of Uttarakhand and to identify the factors that shape their market acceptance and commercialization potential. A cross-sectional descriptive design was employed, and data were collected over a four-week period in May 2024 from major horticultural markets located in the districts of Almora, Nainital, Bageshwar, Champawat, Pithoragarh, and Udham Singh Nagar. Using simple random sampling, 360 consumers were approached, and 339 valid responses were obtained through a structured questionnaire. Six product attributes- market availability, price competitiveness, product presentation; nutritional quality, natural freshness, and flavor profile- were assessed using a five-point Likert scale. Reliability of the scale was established using Cronbach’s Alpha, and sampling adequacy was confirmed with a KMO value of 0.826 and a significant Bartlett’s Test (p < 0.001). Exploratory Factor Analysis with Varimax rotation extracted two components with eigenvalues greater than 1, jointly explaining 61.32% of the total variance. Climate-Dependent Factors (nutritional quality, natural freshness, and flavor profile) showed comparatively higher consumer satisfaction, with mean scores ranging from 2.76 to 2.81, whereas Human-Dependent Factors (availability, pricing, and presentation) recorded lower ratings between 2.41 and 2.58. The results indicate that consumers strongly value the intrinsic, climate-linked qualities of hill-grown produce but perceive weaknesses in market-managed attributes such as availability and pricing. The study concludes that improving supply-chain efficiency, pricing mechanisms, and product presentation could substantially enhance the commercialization prospects of local horticultural products and strengthen livelihood opportunities in the Himalayan hill economy.
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1. INTRODUCTION 

Consumer perceptions play a central role in shaping the market performance of agricultural and horticultural commodities, particularly in regions where production systems are influenced by unique climatic conditions, cultural preferences, and locally available resources. In horticulture, buyers commonly evaluate products on the basis of freshness, flavor, nutritional value, aroma, and visual appeal. Locally produced items are often viewed as fresher, more authentic, and environmentally responsible, contributing to a sense of cultural identity and community well-being. However, even when such intrinsic qualities are strong, the commercial success of horticultural products depends equally on external factors such as pricing, availability, accessibility, and market presentation—factors that tend to be more challenging in geographically constrained hill environments.

Existing research highlights that consumer decisions emerge from an interaction between intrinsic attributes and extrinsic market conditions. Feldmann and Hamm (2015) emphasized that sensory qualities and perceived health benefits strongly influence satisfaction across food categories, while Wu (2012) noted the importance of visual cues such as color and firmness in shaping quality judgments. Yet, high intrinsic quality alone does not guarantee sustained demand unless supported by efficient pricing and reliable market availability (Brown, 2003; Jekanowski et al., 2000). At the same time, the meaning of “local” extends beyond geographic proximity. Adams and Adams (2011) explained that local foods are associated with authenticity and community belonging, whereas Zepeda and Leviten-Reid (2004) found that consumers link local production with ethical responsibility and trust. Market-oriented studies further show that willingness-to-pay for local produce varies with perceived quality and the spatial scale of production (Burnett et al., 2011), and that preferences for local, organic, or affordably priced products often overlap or compete (Yue & Tong, 2009).

Marketing practices also shape consumer responses. Evidence suggests that attractive packaging and origin-based labelling enhance trust and perceived value (Behe et al., 2013), and that credible labels are viewed as indicators of product safety and environmental responsibility (Campbell et al., 2014). Eye-tracking studies further reveal that sustainability cues draw attention and influence willingness to pay (Rihn & Khachatryan, 2016; Khachatryan et al., 2017). Nonetheless, such systematic branding practices remain limited in informal and semi-formal markets of developing regions.

At a broader level, socio-economic conditions and policy frameworks influence how horticultural markets function. Trust in production methods and perceived community benefits significantly shape demand (Darby et al., 2008), while inadequate coordination and fragmented marketing strategies often limit the reach of local produce (Onken & Bernard, 2010). Agricultural commercialization has been linked to employment generation and poverty reduction (Osabohien et al., 2019), and government-supported branding initiatives, such as the “Fresh from Florida” programme, demonstrate the effectiveness of structured labelling systems in improving market acceptance (Rumble & Roper, 2015).

In India, hill horticulture faces persistent constraints related to transportation, storage, aggregation, and volatile pricing. Janakiram and Reddy (2016) observed that mountain-based horticultural systems are characterized by disrupted supply chains, weak infrastructure, and fragmented markets. In the Kumaon region of Uttarakhand, these issues are compounded by terrain-induced mobility constraints and limited institutional support. Although the region is known for its favourable agro-climatic conditions and produces high-quality fruits and vegetables, commercialization remains modest due to logistical difficulties and limited market integration (Tamta & Deepak, 2023).

Within this context, understanding consumer perceptions becomes essential for identifying pathways to strengthen the horticulture sector. While local produce possesses strong natural advantages, gaps related to pricing, availability, and presentation continue to restrict its market performance. The present study addresses this concern by examining how consumers evaluate key attributes of locally produced horticultural products in the Kumaon region. By assessing six major attributes—market availability, price competitiveness, product presentation, nutritional quality, natural freshness, and flavor—the study uses Exploratory Factor Analysis (EFA) to uncover the underlying structure of consumer perceptions. The classification of these attributes into Human-Dependent and Climate-Dependent Factors provides a framework for developing targeted interventions aimed at improving market efficiency, strengthening commercialization, and enhancing livelihood opportunities in the hill economy.


2. methodology 

The present study adopts a systematic methodological framework to examine consumer perceptions of locally produced horticultural products in the Kumaon region. 

2.1Objectives of the Study

The investigation was undertaken to:

· Examine consumer perceptions of key attributes of locally produced horticultural products in the Kumaon region.

· Identify the latent dimensions underlying these attributes using Exploratory Factor Analysis (EFA).

· Compare levels of consumer satisfaction across the extracted factors to determine areas requiring market interventions.

· Generate practical implications for strengthening the commercialization of local horticultural produce and supporting livelihood opportunities in hill districts.

2.2 Research Design

A descriptive and exploratory cross-sectional design was adopted. The descriptive components enabled systematic documentation of consumer views on local horticultural products, while the exploratory component—implemented through EFA—allowed identification of underlying perceptual dimensions. The combined approach is widely used in consumer-behavior research to uncover latent psychological structures and support evidence-based decision-making.

2.3 Study Area

The study was conducted in major horticultural marketplaces across the Kumaon region of Uttarakhand, covering the districts of Almora, Nainital, Bageshwar, Champawat, Pithoragarh, and Udham Singh Nagar. These locations were selected purposively because they represent both routine and seasonal purchasing patterns, thereby offering a suitable context for capturing consumer perceptions relevant to commercialization.

2.4 Sampling and Data Collection

A total of 360 consumers were approached using simple random sampling so that every visitor entering the marketplace during the survey period had an equal probability of being included. Of these, 339 questionnaires were found complete and were included in the analysis. Data were gathered through face-to-face interactions at market entrances and vendor points. Respondents were informed about the purpose of the study, participation was voluntary, and no personal identifiers were recorded. Data collection was conducted over a four-week period in May 2024, primarily during peak shopping hours to minimize timing-related bias.

2.5 Instrument and Variables

A structured questionnaire was developed to measure consumer perceptions of six major attributes influencing the market appeal of locally produced horticultural items. Responses were recorded on a five-point Likert scale ranging from 1 (Highly Dissatisfied) to 5 (Highly Satisfied). The attributes were conceptually grouped as follows:

· Human-Dependent Factors: market availability, price competitiveness, product presentation

· Climate-Dependent Factors: nutritional quality, natural freshness, flavour profile

The questionnaire underwent pilot testing with a small set of respondents to ensure clarity, relevance, and alignment with the study objectives. Minor wording modifications were incorporated to improve consistency and comprehensibility.

2.6 Scope and Justification of Measurement Approach

The study assessed consumer perceptions of local horticultural products as a broad category rather than focusing on specific commodities. This approach was selected because consumers in hill regions typically evaluate local produce collectively on the basis of freshness, accessibility, and price rather than differentiating by individual product. Since the purpose of the research was to generate insights to support commercialization and livelihood enhancement, a generalized perception-based framework was considered appropriate.

A sample size of 339 valid cases was deemed adequate for EFA, exceeding the commonly recommended minimum ratio of 5–10 respondents per variable. This ensured statistical reliability for extracting meaningful factors.

2.7 Statistical Analysis

Data analysis was performed using IBM SPSS Statistics 30.0. The following statistical procedures were employed:

· Descriptive Statistics to summarize consumer evaluations across the six attributes.

· Kaiser–Meyer–Olkin (KMO) Test and Bartlett’s Test of Sphericity to assess sampling adequacy and suitability for EFA.

· Principal Component Analysis (PCA) with Varimax rotation to extract and interpret latent perceptual dimensions, following standard procedures recommended in multivariate analysis literature.

· Cronbach’s Alpha to evaluate the internal consistency of the factors derived from the analysis.

This structured analytical framework ensured methodological rigor and strengthened the validity of insights relevant to improving commercialization pathways and supporting income generation through horticulture in the Kumaon region.


3. results 

3.1 Descriptive Statistics

Table 1 provides a summary of the descriptive statistics related to the six attributes evaluated during the study. The highest mean scores were recorded for nutritional quality (Mean = 2.81, SD = 0.972), natural freshness (Mean = 2.77, SD = 0.994), and flavor profile (Mean = 2.76, SD = 0.795). These findings suggest favourable consumer evaluation of intrinsic, climate-dependent characteristics of locally produced horticultural products.

In contrast, human-dependent attributes such as product presentation (Mean = 1.86, SD = 0.927), market availability (Mean = 1.86, SD = 0.978), and price competitiveness (Mean = 1.84, SD = 0.927) received comparatively lower ratings. These indicate consumer dissatisfaction with external, market-driven aspects of horticultural produce. The relatively 


	Table 1: Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Nutritional quality
	339
	1
	5
	2.81
	.972

	Natural freshness
	339
	1
	5
	2.77
	.994

	Flavor profile
	339
	2
	5
	2.76
	.795

	Product presentation
	339
	1
	5
	1.86
	.927

	Market availability
	339
	1
	5
	1.86
	.978

	Price competitiveness
	339
	1
	5
	1.84
	.927

	Valid N (list wise)
	339
	
	
	
	

	(Source: Compiled from SPSS 30 output)




higher standard deviations for nutritional quality and natural freshness indicate variability in consumer experience, whereas flavor profile showed more consistent perception among respondents.


3.2 Exploratory Factor Analysis (EFA)


3.2.1 KMO and Bartlett’s Test

Table 2 reports the sampling adequacy results, where the KMO score of 0.826 demonstrates that the dataset meets the requirements for reliable factor analysis. Bartlett’s Test of Sphericity was significant (χ² = 1287.463, df = 15, p < 0.001), indicating that the correlation matrix was appropriate for further extraction.

	Table 2: KMO and Bartlett's Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	.826

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	1287.463

	
	df
	15

	
	Sig.
	<.001

	(Source: Compiled from SPSS 30 output)




3.2.2 Total Variance Explained

The information in the Total Variance Explained and the Rotated Component Matrix summarizes the results of the Principal Component Analysis carried out with Varimax rotation, supporting the extraction and meaningful interpretation of a two-factor structure. As shown in Table 3, two components with eigenvalues exceeding 1 were identified. 

	Table 3: Total Variance Explained

	Comp.
	Initial Eigen values
	Extraction Sums of Squared Loadings
	Rotation Sums of Squared Loadings

	
	Total
	% of Vari
ance
	Cumulative 
%
	Total
	% of
Vari
ance
	Cumu
lative %
	Total
	% of Vari
ance
	Cumu
lative %

	1
	3.739
	62.311
	62.311
	3.739
	62.311
	62.311
	2.501
	41.681
	41.681

	2
	1.196
	19.937
	82.248
	1.196
	19.937
	82.248
	2.434
	40.567
	82.248

	3
	.309
	5.146
	87.394
	
	
	
	
	
	

	4
	.297
	4.953
	92.347
	
	
	
	
	
	

	5
	.250
	4.161
	96.508
	
	
	
	
	
	

	6
	.209
	3.492
	100.00
	
	
	
	
	
	

	(Source: Compiled from SPSS 30 output)



These components jointly explained 82.248% of the variance, with Component 1 accounting for 62.311% and Component 2 for 19.937% before rotation. After Varimax rotation, the variance distribution became more balanced, with Component 1 explaining 41.681% and Component 2 contributing 40.567%.

3.2.3 Rotated Component Matrix

The rotated matrix (Table 4) shows that nutritional quality (0.881), natural freshness (0.867), and flavor profile (0.853) loaded strongly on Component 2, while product presentation (0.863), market availability (0.895), and price competitiveness (0.882) loaded strongly on Component 1. This confirms a clear separation between climate-dependent and human-dependent attributes.



	Table 4: Rotated Component Matrixa

	
	Component

	
	1
	2

	Nutritional quality
	.209
	.881

	Natural freshness
	.251
	.867

	Flavor profile
	.264
	.853

	Product presentation
	.863
	.260

	Market availability
	.895
	.233

	Price competitiveness
	.882
	.240

	(Source: Compiled from SPSS 30 output)


Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization.a	
a. Rotation converged in 3 iterations.



3.2.4 Reliability Analysis

Reliability results (Table 5) show high internal consistency for both components.

	Table 5: Item -Total Statistics and Reliability Statistics

	Factor
	Attributes
	Scale Mean if Item Deleted
	Scale Variance if Item Deleted
	Corrected Item-Total Correlation
	Cronbach's Alpha if Item Deleted
	No. of Items
	Cronbach's Alpha

	Climate dependent factor
	Nutritional quality
	5.53
	2.741
	.777
	.818
	3
	.878

	
	Natural freshness
	5.58
	2.671
	.777
	.819
	
	

	
	Flavor profile
	5.58
	3.338
	.762
	.842
	
	

	Human dependent factor
	Product presentation
	3.70
	3.228
	.783
	.874
	3
	.901

	
	Market availability
	3.71
	2.966
	.824
	.841
	
	

	
	Price competitiveness
	3.72
	3.179
	.804
	.858
	
	

	(Source: Compiled from SPSS 30 output)



The climate-dependent factor recorded a Cronbach’s Alpha of 0.878, and the human-dependent factor achieved 0.901. The corrected item-total correlations and the “alpha if item deleted” values confirmed that all items contributed significantly to their respective constructs.

4. DISCUSSION
The results of the present investigation offer valuable understanding of the ways in which consumers judge locally grown horticultural items in the Kumaon region, as well as how these views shape the wider commercialization potential of the hill-based horticulture sector. A clear distinction emerges between intrinsic, climate-dependent qualities and external, market-driven attributes. Consumers consistently expressed higher satisfaction with nutritional quality, natural freshness, and flavor profile, indicating that the inherent strengths of hill-based horticulture form a solid foundation for expanding market demand for local produce. These attributes reflect the region's favourable climatic conditions, lower chemical dependency, shorter transportation distances, and traditional cultivation practices, all of which contribute to superior sensory and nutritional qualities. The prominence of these intrinsic characteristics aligns with the findings of Feldmann and Hamm (2015) and Wu (2012), who argued that freshness, taste, and nutritional content remain decisive determinants of consumer satisfaction, thereby reinforcing the regional potential for commercial expansion.
Despite these natural advantages, consumers expressed dissatisfaction with human-dependent attributes such as pricing, availability, and presentation. This pattern reveals structural bottlenecks within the horticulture marketing system that restrict the transition from subsistence-oriented production to commercially viable market integration. The lower performance of these attributes points toward weaknesses in distribution networks, retail infrastructure, and value-addition processes. Research conducted by Brown (2003), Jekanowski et al. (2000) and Onken and Bernard (2010) also indicates that even when products possess strong intrinsic attributes, these strengths do not necessarily lead to better market outcomes unless consumers find the prices reasonable and the products consistently available. In the context of Kumaon, small farm sizes, dispersed cultivation, seasonal harvesting cycles, and limited aggregation mechanisms further constrain the sector’s capacity to generate stable income and employment through organized commercialization.
The two-factor structure revealed through Exploratory Factor Analysis underscores how distinctly consumers differentiate natural product characteristics from market-controlled attributes. This clear separation indicates that intrinsic quality alone cannot sustain long-term commercial success unless supported by effective market systems. This pattern aligns with wider research on consumer decision-making and market functioning, which shows that intrinsic qualities shape how people judge a product’s worth, while extrinsic factors influence its availability and cost-effectiveness (Behe et al., 2013; Campbell et al., 2014). The strong reliability of both factors highlights the stability of these perception patterns, reinforcing the need for targeted interventions to strengthen commercialization pathways.
These findings carry significant implications for producers, marketers, and policymakers. While sustaining intrinsic quality requires continued adherence to good cultivation practices, formalizing and professionalizing market processes is essential for transforming horticulture into a viable engine of employment generation. Weaknesses in presentation reflect limited adoption of standardized packaging practices among small-scale producers, which undermines perceived value even when actual quality remains high. Experiences from branding-led initiatives, such as the “Fresh from Florida” programme described by Rumble and Roper (2015), demonstrate that cost-effective improvements in packaging, labelling, and visual identity can substantially enhance consumer trust and expand market reach.
Similarly, poor market availability highlights deficiencies in logistics, storage, and procurement systems. Janakiram and Reddy (2016) and Tamta and Deepak (2023) identified comparable issues in hill horticulture, emphasizing that the absence of structured supply chains restricts consistent market flow. Strengthening farmer collectives, developing decentralized procurement centres, and improving village-level aggregation infrastructure could significantly enhance both market stability and income continuity. These improvements align with the developmental perspective outlined by Osabohien et al. (2019), which recognizes effective agricultural markets as a cornerstone of rural employment and poverty reduction.
The findings also suggest clear directions for policy intervention. Addressing human-dependent constraints does not necessarily require high-cost infrastructure alone; incremental reforms such as training farmers in product presentation, promoting local branding initiatives, improving price transparency, and creating structured buyer–seller linkages can significantly enhance consumer satisfaction. Eco-labels and sustainability cues, as demonstrated by Rihn and Khachatryan (2016) and Khachatryan et al. (2017), can serve as powerful tools for conveying the inherent advantages of naturally grown produce from Kumaon and for enhancing its competitive positioning in wider markets.
In essence, the study underscores that strengthening human-dependent attributes while preserving intrinsic quality is central to advancing horticulture commercialization in the Kumaon hills. By correcting supply-chain inefficiencies, stabilizing prices, and enhancing presentation standards, stakeholders can increase consumer confidence, expand demand for local produce, and create a sustainable pathway for income generation and employment growth. This dual strategy offers a practical framework for transforming horticulture into a dynamic driver of regional economic development.

5. Conclusion

This study examined consumer perceptions of locally produced horticultural products in the Kumaon region and identified two distinct dimensions- climate-dependent and human-dependent attributes, that shape their overall satisfaction. The findings clearly indicate that consumers attach high importance to intrinsic qualities such as nutritional content, natural freshness, and flavor. These strengths reflect the region’s favourable agro-climatic conditions and traditional cultivation practices, which together contribute to produce that is naturally appealing and distinctive in quality. Such intrinsic advantages provide a strong foundation for strengthening the commercialization of horticultural products and positioning them as competitive alternatives in regional markets, thereby supporting the expansion of market opportunities and employment potential within the Kumaon hills.

However, the study also highlights a parallel set of challenges related to market-driven or human-dependent attributes. Low satisfaction with product availability, price competitiveness, and presentation points to gaps in the supply chain, distribution systems, packaging standards, and overall market preparedness. These weaknesses constrain the translation of high product quality into sustained consumer demand and commercial viability. When such gaps persist, the capacity of the horticulture sector to contribute meaningfully to income generation and employment creation remains limited. Addressing these constraints is therefore essential for transforming local horticulture from a subsistence-oriented activity into a structured, market-responsive sector capable of supporting regional economic development.

5.1 Implications

The implications of this study suggest several strategic directions for strengthening horticulture commercialization in Kumaon and enhancing its role as a driver of employment and livelihood generation. Such as:

• Strengthening Market Distribution: Improve supply chains and ensure regular availability to support consistent market participation.

• Enhancing Pricing Efficiency: Reduce marketing and logistical costs through decentralized procurement and improved coordination among producers.

• Improving Product Presentation: Train producers in basic packaging and branding to improve visual appeal and perceived value.

• Leveraging Natural Strengths: Promote freshness and nutritional quality through effective labeling and consumer awareness initiatives.

• Policy Support: Infrastructure development, marketing assistance, and enterprise promotion are essential to foster sustainable commercialization and expand employment avenues.

The study shows that consumers in the Kumaon region express stronger satisfaction with the natural, climate-driven qualities of locally produced horticultural products than with market-managed attributes such as availability, pricing, and presentation. This indicates that while the intrinsic strengths of hill-grown produce are widely recognized, gaps in market efficiency continue to limit commercialization. Strengthening supply-chain management, improving price competitiveness, and enhancing product presentation could significantly improve market acceptance and income opportunities for producers. These findings provide useful direction for policymakers, marketers, and local institutions aiming to build a more efficient and livelihood-oriented horticulture sector in the Himalayan hill economy.
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