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Abstract: Rising food security and safety concerns in developing countries have highlighted the
importance of establishing efficient and dependable food distribution systems, which necessitate
a thorough understanding of consumers and their needs. Thus, this study unravels consumer
segments, their preferences, and socio-economic composition so that stakeholders in Pakistan’s
mandarin (locally known as Kinnow) industry can improve their practices and supply consumers’
desired quality. Primary data were collected through an intercept survey of 540 mandarin consumers
in four major cities of Pakistan. Collected data were subjected to hierarchical cluster analysis, Mean
ANOVA, and Post-Hoc tests for consumer segmentation and profiling. The study classified consumers
into three groups: ‘value seekers’ (45.74%), ‘Kinnow lovers’ (26.85%), and ‘perfectionists’ (27.41%)
related to their choice of various attributes of fresh mandarin fruits. The three segments significantly
differed in their preferences for quality attributes, consumption and purchase preferences, and socio-
economic composition. The study highlights the implications of understanding consumer preferences
and market segmentation for private and public stakeholders in the mandarin industry. The existence
of consumer segments with distinct quality preferences urges value chain actors to upgrade and
align their practices with consumer requirements. The study findings provide insights for deciding
relevant crop/cultivar mix with due consideration to geographically distinct consumer segments and
land suitability. The findings may also be useful to relevant public-sector institutions in developing
policies and programs for the development of the horticultural industries in Pakistan.

Keywords: consumption preferences; agri-food industry; value chain; segmentation; consumer value;
mandarin; land suitability

1. Introduction

Mapping consumer preferences for a particular set of products and then basing the
production thereafter is thought to yield profitable outcomes for the farm businesses [1].
Such outcomes are possibly supplemented through reduced damages to the produce (and
increased chances of preservation of colour, taste, size, and texture being closer to high-
demand consumer segments) and less amount/time of transportation due to the vicinity of
potential markets. Deciding a production spot in response to a potentially high demand
spot (segment) is synonymous with many types of autonomous decision-making ventures,
which are established purely based on their clear preference for many consumer goods
such as garments, cosmetics, beauty salons, shoe brands, and so on. This idea can be very
well suited to primary production, such as in the mandarin industry, which can highly
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benefit if citrus production and subsequent processing take place where their demand is
high and consumers’ preferences are somewhat known [2–4].

The value chain’s activities are all thought to be driven by consumers. All participants
in the value chain in contemporary food systems are guided by consumer preferences for
quality. Producing high-quality products is greatly influenced by farm-level operations.
Land management is a significant determining factor for these operations. Good produc-
tion practices, such as effective land management, are one of the necessary conditions
to promote the growth of agri-food businesses [5]. When consumers receive the desired
quality attributes from a product, they increase their demand for that commodity, which
encourages growers to expand their holdings of land and capitalize on their existing land
management practices [5].

Mandarin (Citrus reticulata), locally known as ‘Kinnow’, is the leading Citrus cultivar
grown and consumed in Pakistan [6,7]. It is the most popular winter fruit, consumed
widely in fresh and processed forms such as juices, squashes, jams, etc. Consumers like
Kinnows because of its taste and health benefits. It is one of the richest sources of vitamin
C and contains sugar and minerals such as calcium and magnesium [8]. Pakistan also
exports Kinnows to many countries such as Afghanistan, the United Arab Emirates, Saudi
Arabia, Iraq, Indonesia, the Russian Federation, and the European Union, including the
UK, Germany, Italy, Belgium, and the Netherlands [9].

In Pakistan, Kinnow production is concentrated mainly in the Punjab province due
to climatic suitability [10]. The harvesting of Kinnows starts in November, and the peak
season of its availability in the market is from January to March. In terms of industry
structure, the fruit value chains, including that for Kinnows, are generally long in Pakistan
due to the involvement of several intermediaries between growers and consumers [11,12].
The marketing of Kinnows starts with pre-harvest contractors who purchase standing crops
in orchards at the flowering stage after estimating the possible returns. Other value chain
actors such as commission agents, wholesalers, retailers, and exporters then facilitate the
flow of Kinnows toward consumers in both domestic and export markets [13].

Over time, the production of Kinnows has significantly increased due to rising gov-
ernment attention and consumer demand. In 2021, citrus production including Kinnows
in Pakistan reached 2.6 million tonnes and Kinnow exports were 0.36 million tonnes [14].
In the winter season, it is widely available in the domestic market in both traditional and
modern retail outlets. Compared to other fruits and citrus cultivars, the consumers’ liking
for Kinnows is higher due to its taste and nutritional benefits. However, the industry’s
performance is not yet up to its fullest measure because of several production, harvesting,
and marketing inefficiencies along the value chains. More recently, inadequate knowledge
of consumer preferences is also described as a significant contributing factor to the sub-
optimal performance of horticultural industries, including Kinnows, in Pakistan [7,15].
Owing to this, consumers do not receive their desired value, which negatively impacts the
profitability of stakeholders, particularly growers [11,13].

The Kinnow industry in Pakistan has sizeable growth potential in the local market
due to an increase in population and changing consumer preferences toward nutritious
and healthy diets such as fruits and vegetables. Since the majority of actors including
growers, traders, and retailers are linked with the local value chains, growth in the industry
can significantly contribute to improving their livelihood and the overall socio-economic
development of the country. Recently, the government has also started paying attention to
the development of horticulture crops including Kinnows in government plans and policies.
In Pakistan, agriculture policy contains plans and measures for horticulture crops including
mandarin; horticultural policy is not separately framed. Various public-sector institutions
such as the Pakistan Horticulture Development and Export Company (PHDEC), Citrus
Research Institute, Sargodha, and the Trade Development Authority of Pakistan (TDAP)
are providing the services needed to improve the performance of the industry.

Rapid changes in consumer preferences and dietary patterns both in developed and
developing countries have highlighted the need to explore the consumption and buying
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preferences of consumers [16,17]. That is why it is now believed that the performance of
agri-food value chains cannot be optimised without knowing what consumers value in
products delivered to them. With an inadequate understanding of consumer preferences,
value chain participants are unable to satisfy consumers, which negatively impacts their
profits and the industry’s development as a whole. Therefore, consumer preferences for
agri-food products have been widely explored in developed countries [18]. However,
published literature on consumer preferences for agri-food products is rare in developing
countries because the existing research has focused mainly on production aspects, while
consumer research has remained neglected [19,20].

Pakistan is a typical example of a country with a great dearth of published material
on consumer preferences for agri-food products, let alone fresh fruits. Recently, the gov-
ernment’s emphasis on the development of agri-food industries has also grown due to the
realization that future growth in the agriculture sector relies heavily on the diversification
and promotion of value-added opportunities, particularly in horticultural crops [13]. All
these necessitate finding out what sort of attributes consumers prefer in fresh mandarin
fruits so that appropriate consumer-driven value chain strategies can be suggested for the
development of fruit industries. Thus, this study was planned to fill this knowledge gap
and aimed at determining consumer preferences and segments and their implications for
the development of the mandarin (Kinnow) industry in Pakistan.

2. Literature Review

Modern-day marketing theory describes consumers as drivers of all value chain
activities [21]. The commonly held belief is that businesses operating along the value
chains can earn profits only by delivering what consumers desire [18]. Therefore, the
value consumers place on various product attributes such as freshness, taste, labelling, and
packing plays a crucial role in framing appropriate marketing strategies. According to
Paswan and Guzmán [22], consumers prefer buying those goods and services that deliver
value to them. In the literature, the term value refers to the net benefit or utility consumers
derive from consuming a product [23].

The value preferences of consumers have expanded over time due to globalization,
urbanization, rising incomes, and lifestyle changes [24]. Growing awareness about products
and consumer rights has further contributed to this change. Consumers’ sensitivities in
the case of food products are relatively higher due to the rising food safety concerns. That
is why consumers want better quality, safe, healthy, and nutritious food [18,25]. Several
factors influence consumers’ value preferences, including socio-economic, psychological,
and environmental factors [26,27]. However, product quality attributes play a critical role
in shaping consumer value preferences [28,29].

Previous studies, such as those by Huang et al. [30], Rahman et al. [27], and Di
Vita et al. [8], have identified numerous quality attributes for fruits, which are broadly
categorized into intrinsic and extrinsic attributes. In the case of fresh produce, as pointed
out by Cantin and Gracia [31], both intrinsic and extrinsic attributes influence consumers
when buying fresh produce. Intrinsic attributes pertain to the physical properties and
composition of a product and cannot be altered easily by changing its genetic makeup [32].
Intrinsic attributes are further categorized into search and experience attributes. Search
attributes such as size, freshness, and colour help buyers in attracting and examining
products before purchasing [29,33]. A consumer experiences or recognizes attributes such
as taste and ripeness while consuming the produce [34].
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On the contrary, extrinsic attributes do not physically influence the products. Yet,
consumers consider them important in their purchase decisions [31,35]. They include
marketing and safety attributes. Safety attributes, also termed credence attributes, have
implications for well-being and cannot be effortlessly decided without bringing about
information costs [36]. Liguori et al. [37] and Rahman et al. [27] also found food safety to
be a critical influencing factor in consumer choice.

Marketing attributes have assumed considerable importance and are concerned with
sale conditions. They may include price, certifications, retailer conditions, grading, packing,
and labelling [38]. In the past, limited studies have explored how consumers’ value prefer-
ences for fruits and how they are influenced by various intrinsic and extrinsic attributes as
well as socio-economic, demographic, and psychological factors. However, these aspects,
along with the segmentation of consumers of fresh produce, particularly fruits, are being
widely explored across the globe.

All consumers are not alike in their consumption and purchase behaviour due to
demographic, geographic, cultural, and individual characteristics Kotler et al. [21] described
these differences as crucial for developing appropriate market segmentation strategies.
Market segmentation divides the market into distinct groups or segments of consumers
who have distinct characteristics, behaviour, and needs [26,28]. While the segments are
internally homogeneous, they are different from other segments. Resultantly, as pointed out
by Cooil et al. [39], different consumer segments vary in their consumption and purchase
behaviour and response to various marketing efforts.

For the development of the modern food distribution system, greater emphasis is
placed on the identification of different consumer segments [25,33]. An in-depth under-
standing of the preferences of consumer segments helps growers align their products with
the requirements of specific consumer segments [25]. In the marketing and agribusiness
literature, the identification of consumer segmentation has drawn considerable attention
from researchers in the recent past. For instance, Gunden and Thomas [25] assessed con-
sumer attitudes toward fresh fruit and vegetables. Based on five attributes, i.e., nutrition
value, hygiene, taste, affordable price, and freshness, they identified three distinct groups
labelled “young professional”, “older-employed”, and “oldest-unemployed”.

While determining the attitudes and consumption values of consumers of imported
fruit in Guangzhou, China, Sun and Collins [40] divided consumers into four groups. Simu-
naniemi et al. [41] found two segments, “positive” and “indifferent” based on fruit and
vegetable-related perceptions in Sweden. Adhikari et al. [42] identified four distinct seg-
ments of tomato consumers in Kathmandu: high-value discerning, low-value institutional,
price-centric, and low-value rational consumers. They urged the stakeholders to adopt
segment-specific strategic measures for the development of values. Macharia et al. [43]
derived four heterogeneous segments of vegetable consumers using their value preferences,
behaviour, and personal characteristics. They stressed understanding the unique value
preferences of these segments because the value chain development process and practices
cannot be successful without understanding the differences among them.

Consumer preferences for fresh fruits have not been widely explored, particularly in
developing countries. Few studies have focused on citrus, let alone Kinnow (mandarin),
among fresh fruits. Poole and Baron [44] explored consumer awareness levels about various
citrus quality attributes. Campbell et al. [45] identified three consumer segments as price-
sensitive, no-blemish, and no-seed segments based on consumer preferences for seven
quality attributes of Satsuma mandarins. Campbell et al. [46]) identified six segments of
consumers of mandarin in grocery stores in Birmingham and Montgomery, Alabama, USA.
Based on the similarity of preferences, they were labelled as shelf life, convenience, no-
handling, price-sensitive, loose fruit, and fuzzy preference segments. Campbell et al. [47]
determined the probability of preferring three mandarin types (tangerine, satsuma, and
clementine) from the internal quality analysis of paired samples and based on demographic
and purchase responses. Gao et al. [2] found freshness, appearance, and flavour as the
critical quality attributes of fresh citrus. They also found a significant impact of consumers’
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various demographic and behavioural characteristics on their preferences and identified
three consumer segments: perfectionist, pro-price, and pro-quality. Muktar et al. [48]
analysed consumer preferences for local and imported citrus fruit juice in Nigeria.

3. Methodology

The study used a survey approach to get information from Kinnow consumers. The
Kinnow industry significantly contributes to the socioeconomic development of the country
by satisfying the nutritional needs of domestic consumers and earning foreign exchange.
Numerous value chain actors and market functionaries earn their livelihoods from this
industry. Therefore, the knowledge of consumer preferences can significantly contribute
to the development of this industry. To this end, the study adopted a mixed methodology
approach and conducted focus group discussions and a consumer survey for gathering
both qualitative and quantitative data. The details of the methods used for the collection
and analysis are elaborated below.

3.1. The Study Area

The study is based on primary data collected through a consumer survey in four
major cities in Pakistan—Lahore, Faisalabad, Rawalpindi, and Islamabad. These cities
are densely populated, and they consume a significant portion of agricultural produce,
including fruits [49].

3.2. Data Collection

Data were collected in two stages. First, two focus group discussions (FGDs) were held
to gain insights into consumers’ primary consumption and buying preferences. For this
purpose, consumers buying Kinnows at different retail outlets were invited to participate
in the FGD at a local place. The first FGD comprised eight consumers. They were mostly
(62.5%) aged between 30 to 40 years and graduates (87.5%) and belonged to different
income groups. In the second FGD, ten consumers participated who were mostly (70%)
aged between 40 to 50 years and postgraduates (80%). They had medium to higher levels
of monthly family incomes. The feedback gained from the FGDs contributed to designing
the survey questionnaire. Mainly, it helped in identifying various search, experience, safety,
and marketing-related quality attributes that Pakistani consumers considered important in
buying Kinnows.

In the second stage, a consumer survey was conducted first in Faisalabad and then in
Lahore, Rawalpindi, and Islamabad, respectively, from March to June 2017. Consumers
were intercepted when they had finished buying Kinnows from various retail outlets,
including traditional and modern retailers operating in different localities in selected cities.
The proportion of consumers interviewed at modern retail outlets was lower (10%) because
the market share of these outlets is less than 10% in Pakistan [11,50]. During the survey,
540 consumers of Kinnows were interviewed face-to-face. Of them, 170 each were from
Lahore and Faisalabad, and 100 each belonged to Rawalpindi and Islamabad.

For interviews, a questionnaire was developed by scanning relevant literature and
considering the feedback from the focus group discussions. The first section of the ques-
tionnaire contained questions on Kinnow consumption and buying preferences in Pakistan.
The second section was intended to measure the importance consumers attach to 21 Kinnow
quality attributes on a five-point scale (where 1 = not at all important and 5 = highly impor-
tant). These included eight search, seven experience, two safety, and four marketing-related
attributes. The last section captured the demographic characteristics of the respondents.
Before the field survey, the questionnaire was pretested on 20 consumers, and the needed
changes were incorporated. However, they were not included in the final analysis.
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3.3. Data Analysis

The study employed both qualitative and quantitative data analysis techniques. First,
the qualitative data generated through focus group discussions were analysed using the-
matic content analysis, which is a widely used technique for extracting important themes or
categories from textual data [51]. For this purpose, the audio recordings of the focus group
discussion were transcribed verbatim in English and analysed using NVivo, a software
developed by QSR International for reducing qualitative data into meaningful themes [52].

The quantitative data generated through consumer surveys were analysed using IBM
SPSS 22 software. For this purpose, a code sheet was developed, and the data were trans-
ferred to the computer accordingly and examined carefully for possible data entry errors.
Descriptive statistics such as averages, percentages, frequency distribution, and cross-
tabulation helped in identifying basic patterns in consumption and buying preferences.

Cluster analysis was used to identify various Kinnow consumer segments in terms of
their choice of various attributes of fresh mandarin fruit. Cluster analysis is a multivariate
analytical technique that divides objects or cases into meaningful groups based on pre-
specified attributes. These groupings are internally homogeneous but are different from
each other. To identify different segments of Kinnow consumers, hierarchical cluster analy-
sis was performed using Ward’s Method with Squared Euclidean Distance [53–55]. The
consumer-perceived importance for quality attributes was collected on a five-point Likert
scale and used as an input for cluster analysis. Cluster comparisons were performed using
mean ANOVA, the Kruskal–Wallis test, and post-hoc tests with Fisher’s Least Significance
Difference (LSD).

4. Results and Discussion
4.1. Focus Group Discussion Findings

The focus group discussions revealed consumers’ liking of Kinnows because of their
nutritive value, taste, and juiciness. Most of the participants in both focus groups described
its consumption as essential for health due to vitamin C. The majority preferred fresh
consumption due to the direct intake of vitamins and fibre, ease of consumption, and
cheaper availability. A few participants also preferred Kinnow juice because they found it
tasty and refreshing. The focus group participants described their desired quality attributes
in Kinnows. They included juiciness, skin thickness, freshness, size, taste, colour, firmness,
price, grading and packing, retailer, seed presence, ripeness, ease of peeling, attached stem,
retailer cleanliness, freedom from damage and blemishes, and shape.

A majority of the participants expressed their preferences for traditional retailers such
as roadside sellers and street vendors due to their easy accessibility, availability of good
quality fresh fruit, and relatively lower prices. A few participants also indicated their
preference for modern retailers, including supermarkets and superstores. They believed
that the quality of fruit sold at these retail outlets was better because of their standardized
procedures and practices. The participants also complained about retailers’ malpractices
such as higher prices, topping, and quality-mixing. The participants desired uniform fruit
quality and urged the concerned authorities to stop topping and quality mixing.

4.2. Demographic Profile of Survey Respondents

The study sample predominately comprised male respondents because female buyers
in fruit markets are not common in Pakistan. Most of the respondents were aged between
21 and 40 years. More than 62% were either graduates or post-graduates, which can
be ascribed to a relatively higher literacy rate in the surveyed cities. More than three-
fourths were married, and the families of most of the respondents comprised three to four
members. Occupation-wise, the majority were employees, and less than 30% had their own
businesses. Most of them reported their monthly family income ranging from Rs.40,000 to
Rs.80,000 (Table 1).
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Table 1. Demographic profile of survey respondents (percentage).

Characteristic Category Percent (n = 540)

Gender
Male 96.9

Female 3.1

Age
(Years)

≤30 39.1

31–40 45.0

41–50 12.6

51–60 2.6

>60 0.7

Education

No education 1.1

Primary 10.9

Secondary 8.9

Intermediate 17.2

Graduation 53.5

Post-graduation 8.3

Marital status
Single 23.1

Married 76.9

Family size (No.)

1–2 5.0

3–4 64.1

5–6 21.5

>6 9.5

Occupation

Public-sector employees 24.6

Private-sector employees 44.3

Businesspeople 29.4

Retired person 0.9

Homemakers 0.7

Family Income
(PKR/Month)

≤20,000 17.0

20,001–40,000 17.0

40,001–60,000 35.4

60,001–80,000 25.7

80,001–100,000 3.9

>100,000 0.9
Notes: ($1 = PKR270).

4.3. Consumption Preferences

The survey results revealed Kinnow as a major winter fruit liked widely by consumers
in Pakistan. The majority (58%) liked Kinnows because it is a rich source of vitamin
C and contributes to good health. Other reasons for liking included taste (21%), easy
availability (11%), and pleasurable experiences (10%). More than three-fourths (nearly 79%)
indicated their preferences for fresh consumption of Kinnow whereas only 21% indicated
their preference for processed fruit. This highlights the presence of a smaller segment
for processed fruits. The major reason for a low percentage of respondents willing to
use processed fruit is that traditionally, Kinnow fruit has been consumed fresh. There
is, in addition, less availability of processed Kinnow fruit and that is mostly in the form
of packaged orange juice. Nevertheless, people do prefer fresh fruit for fresh orange
juice. Work is in progress to explore various dynamics of such behaviour, though not so
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common, to come up with some plausible conclusions. Regarding the level, consumption
of 1–2 Kinnows at one time was found to be common, as was reported by more than 73%
of the respondents. The study findings revealed that the daily consumption of Kinnow
was not common in the surveyed cities. The majority preferred consuming Kinnows either
twice (nearly 42%) or once a week (33.0%). More than 44% preferred to consume Kinnows
in the afternoon (Table 2). In Pakistani culture, it is common that people prefer to consume
Kinnows in the afternoon while sitting in the sunshine. As is also clear from the study
findings, very few preferred to consume Kinnows in the morning, evening, or night.

Table 2. Kinnow consumption preferences of consumers in Pakistan (percentage).

Consumption
Preferences

Categories
City

Overall
Lahore Faisalabad Rawalpindi Islamabad

Reasons

Taste 16.5 28.2 16.0 4.0 17.8

Health benefits 52.4 45.3 68.0 79.0 58.0

Easy availability 17.6 9.4 9.0 4.0 10.9

Pleasure 11.2 11.8 7.0 8.0 10.0

Eating habit 2.4 5.3 - 5.0 3.3

Form
Fresh 77.6 74.1 74.0 94.0 78.9

Processed 22.4 25.9 26.0 6.0 21.1

Level

1–2 67.6 74.6 69.0 86.0 73.6

3–4 31.8 24.2 29.0 13.0 25.3

≥5 0.6 1.2 2.0 1.0 1.1

Frequency

Daily 20.6 11.2 21.0 12.0 16.1

Twice a week 34.7 57.1 59.0 11.0 41.9

Thrice a week 10.6 6.5 3.0 2.0 6.3

Weekly 32.9 17.6 17.0 75.0 33.0

Fortnightly 1.2 2.9 - - 1.2

Monthly - 4.7 - - 1.5

Timing

Morning 14.1 10.6 - 44.0 15.9

Afternoon 40.6 46.5 57.0 34.0 44.3

Evening 10.0 4.1 1.0 6.0 5.7

Night 4.1 0.6 - - 1.5

Anytime 31.2 38.2 42.0 16.0 32.6

4.4. Purchase Preferences

The data in Table 3 present the purchase preferences of consumers. The study found
that half of the respondents preferred buying Kinnows once a week and nearly 44% a
few times a week. Less than four percent preferred daily buying. Generally, Kinnows are
sold in dozens in the retail markets of Pakistan except in a few areas of Southern Punjab,
where they are traded in kilograms. As shown in Table 3, the majority (78.1%) used to buy
1–2 dozen(s) in one shopping, and those buying 3–4 dozen were relatively less. Regarding
weekly expenditure on Kinnows, nearly 32% reported up to Rs.200; 31.1%, Rs.201–500; and
37.2%, more than Rs.500.
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Table 3. Kinnow purchase preferences of consumers in Pakistan (percentage).

Buying Preferences Categories
City

Overall
Lahore Faisalabad Rawalpindi Islamabad

Frequency

Daily 1.2 7.1 2.0 2.0 3.4

Few times a week 46.4 62.9 39 12 43.8

Weekly 50.6 22.9 59.0 86.0 50.0

Fortnightly - 1.8 - - 0.6

Monthly 1.8 5.3 - - 2.2

Purchase quantity
(Dozen)

1–2 84.1 67.1 77 88 78.1

3–4 15.9 27 19 12 19.2

≥5 0.0 5.9 4.0 0.0 2.6

Weekly expenditure
(PKR)

≤200 38.8 5.3 25 71 31.7

201–500 27.6 27.1 56 19 31.1

>500 33.6 67.6 19 10 37.2

Preferred retailer
Traditional 95.3 93.5 100 93.0 95.2

Modern 4.7 6.5 - 7.0 4.8

Modern retailers such as supermarkets and superstores have stepped into the retail
markets of Pakistan, and their presence is gradually growing [50]. Nevertheless, traditional
retailers such as roadside shops/stallholders and street vendors dominate the retail fruit
market. The study findings also reflected the same, as more than 95% preferred traditional
retailers such as street vendors and roadside sellers for buying Kinnows due to the relatively
lower prices and the availability of fresh fruit. Those who preferred modern retailers stated
fruit quality and cleanliness as the main underlying reasons for their preference.

Quality attributes are cues that consumers consider important in making their pur-
chase decisions. Broadly, they are identified as search, experience, food safety, and
marketing-related attributes [31,56]. In this study, consumer responses for eight search
attributes, including attached stem, unblemished, undamaged, flavour, freshness, large
size, and skin colour, were captured. As can be seen from Figure 1a, relatively greater mean
attribute scores suggested that consumers preferred to buy undamaged, unblemished fresh
Kinnows with good flavour. The experience attributes included in the study were ripeness,
seed presence, juiciness, sweet taste, ease of peeling, skin thickness, and firmness. The
mean attribute score for juiciness was the highest, followed by ripeness, sweet taste, and
firmness (Figure 1b), which indicated that consumers preferred juicy ripened sweat and
firm Kinnows.

Recently, consumer sensitivity to food safety has started rising in Pakistan due to
awareness and increasing health consciousness. To explore this aspect, the study included
two safety attributes—pesticide-free production and cleanliness. Higher mean scores con-
firmed that consumers also attached importance to food safety attributes. The study also
captured consumer responses for four marketing attributes, grading, packaging, retail-
ers’ cleanliness, and price, and found retailers’ cleanliness and price as the most critical
marketing attributes in the purchase consideration of consumers (Figure 1c).
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Figure 1. Mean consumer importance rating scores for Kinnow quality attributes. (a) Search attributes,
(b) Experience attributes, (c) Safety and marketing attributes (Source: Authors’ calculations).

4.5. Consumer Segments

The study identified three consumer segments (clusters) with distinct preferences for
the various quality attributes of Kinnows (Table 4). Based on their preferences, the segments
were labelled as value seekers (cluster-1), Kinnow lovers (cluster-2), and perfectionists
(cluster-3). Cluster comparisons further revealed significant differences in consumption
and buying preferences as well as demographic profiles among the three segments.

Table 4. Cluster comparison based on Kinnow attributes—ANOVA.

Attribute
Nature

Attribute Type Attribute
Cluster 1 Cluster 2 Cluster 3

F-Value p-Value
(n = 247) (n = 145) (n = 148)

In
tr

in
si

c

Search

Shape 4.04 a 2.59 b 4.16 a 239.16 0.00 *

Skin colour 4.17 a 2.74 b 4.20 a 264.65 0.00 *

Large size 4.18 a 2.86 b 3.99 c 205.14 0.00 *

Freshness 4.39 a 4.33 a 4.12 b 12.44 0.00 *

Flavour 4.40 a 4.41 a 4.26 b 4.39 0.01 *

Undamaged 4.59 a 4.34 b 4.61 a 10.46 0.00 *

Unblemished 4.53 a 4.06 b 4.64 a 37.11 0.00 *

Attached stem 2.85 a 2.88 a 4.49 b 106.96 0.00 *
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Table 4. Cont.

Attribute
Nature

Attribute Type Attribute
Cluster 1 Cluster 2 Cluster 3

F-Value p-Value
(n = 247) (n = 145) (n = 148)

Experience

Firmness 4.34 a 3.67 b 4.22 a 54.15 0.00 *

Skin thickness 4.25 a 2.87 b 4.14 a 171.18 0.00 *

Ease of peeling 4.28 a 3.30 b 3.86 c 89.60 0.00 *

Sweet taste 4.45 a 4.15 b 4.40 a 13.90 0.00 *

Juiciness 4.58 a 4.54 a 4.47 a 1.67 0.19

Seed presence 3.40 a 3.12 b 3.82 c 18.32 0.00 *

Ripeness 4.45 a 4.04 b 4.59 c 31.41 0.00 *

Ex
tr

in
si

c

Safety
Cleanliness 4.87 a 4.73 b 4.92 a 9.20 0.00 *

Pesticide-free
production 4.74 a 4.68 a 4.91 b 5.82 0.00 *

Marketing

Price 4.85 a 3.95 b 4.82 a 129.52 0.00 *

Retailer’s cleanliness 4.74 a 4.21 b 4.81 a 43.16 0.00 *

Packaging 3.34 a 3.39 a 4.65 b 119.96 0.00 *

Grading 3.28 a 3.21 a 4.68 b 130.04 0.00 *

Note: Superscript a, b, c indicates results of Post-Hoc Tests (Fisher’s least significance difference LSD test). The
same letters in each column in a row indicate that clusters against that specific attribute are not significantly
different at α = 0.05, * Significant (α ≤ 0.01). Source: Authors’ calculations.

Cluster-1 emerged as the largest segment comprising 45.74% of respondents. This
segment was labelled ‘value seekers’ because they considered the search, experience, and
safety attributes the most important in their purchase decisions. Only a few attributes such
as attached stem, seed presence, and packaging and grading did not matter. The importance
ratings indicate that value seekers endeavour to get most of their desired attributes in their
price range (Table 4). As pointed out by previous authors [12,57,58], such consumers try to
get the best value for their money.

Regarding their consumption level, more than two-thirds preferred consuming 1–2 pieces
of Kinnows at one time. More than half (58.7%) liked to consume Kinnows a few times
a week. Half of the value seekers preferred consuming Kinnows in the afternoon while
sitting in the sunshine (Table 5). Most of them preferred buying Kinnows a few times or
once a week. In one shopping, the majority preferred buying 1–2 dozen Kinnows. Among
value seekers, nearly 40% reported spending more than Rs.500, followed by another 38.4%
with weekly expenditures ranging from Rs.201 to Rs.500 (Table 6).

Table 5. Cluster comparison—consumption preferences.

Consumption
Preferences

Category
Cluster-1 Cluster-2 Cluster-3

Chi-Squared
Value

p-Value
Value Seekers Kinnow

Lovers Perfectionists

Level
(No. of pieces)

1–2 68.02 81.38 75.0

21.088 0.00 *
3–4 29.96 18.62 24.33

5 and above 2.02 - 0.67

Mean rank 299.86 238.34 253.01
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Table 5. Cont.

Consumption
Preferences

Category
Cluster-1 Cluster-2 Cluster-3

Chi-Squared
Value

p-Value
Value Seekers Kinnow

Lovers Perfectionists

Frequency

Daily 21.1 6.9 16.9

45.822 0.00 *

Few times a week 58.7 46.9 31.7

Weekly 18.6 39.4 50.7

Fortnightly 0.4 3.4 0.7

Monthly 1.2 3.4 -

Mean rank 224.28 317.05 302.03

Preferred
timing

Morning 5.3 17.2 32.4

41.439 0.00 *

Afternoon 50.6 33.8 43.9

Evening 2.8 11.7 4.7

Night 2.0 1.4 0.7

Anytime 39.3 35.9 18.2

Mean rank 301.20 284.34 205.70

Notes: * Significant (α ≤ 0.01). Source: Authors’ calculations.

Table 6. Cluster comparison—buying preferences.

Purchase
Preferences

Category
Cluster-1 Cluster-2 Cluster-3

Chi-Squared
Value

p-Value
Value Seekers Kinnow

Lovers Perfectionists

Frequency

Daily 3.6 4.8 1.4

30.959 0.00 *

Few times a week 54.0 44.2 27.0

Weekly 40.9 44.1 70.9

Fortnightly - 2.1 -

Monthly 1.6 4.8 0.7

Mean rank 238.40 274.83 319.83

Quantity
(Dozens/shopping)

1–2 77.3 75.9 81.7

10.252 0.01 *
3–4 20.3 21.3 15.6

5 and above 2.4 2.8 2.7

Mean rank 281.58 284.09 238.70

Weekly
expenditure on
Kinnows (PKR)

Less than 200 21.9 23.4 56.1

49.218 0.01 *
201–500 38.4 26.9 23.0

Above 500 39.7 49.7 20.9

Mean rank 291.65 307.37 199.09

Preferred retailer

Traditional 97.2 93.8 93.2

3.938 0.140Modern 2.8 6.2 6.8

Mean rank 265.15 274.26 275.74

Notes: * Significant (α ≤ 0.01). Source: Authors’ calculations.

In terms of the socio-economic composition, more than half of the value seekers
were aged less than 30 years. Mostly, they were married and had 3 to 6 family members.
Although half were either graduates or post-graduates, many value seekers also possessed
lower levels of education. Income-wise, this segment had representation from different
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income groups. However, the presence of those earning from Rs.40,000 to Rs.80,000 was
relatively high (Table 7).

Table 7. Cluster comparison—socio-economic characteristics.

Characteristic Categories
Cluster-1 Cluster-2 Cluster-3

Chi-Squared
Value

p-Value
Value Seekers Kinnow

Lovers Perfectionists

Gender

Male 96.8 99.3 94.6

5.34 0.07Female 3.2 0.7 5.4

Mean rank 270.74 263.86 276.59

Age
(Years)

Up to 30 53.0 25.5 29.1

17.184 0.00 *

31–40 28.1 60.0 58.1

41–50 15.4 10.3 10.1

51–60 2.4 2.8 2.7

Above 60 0.8 1.4 -

Mean rank 242.97 299.42 288.12

Marital status

Single 8.9 40.7 29.7

56.738 0.00 *Married 91.1 59.3 70.3

Mean rank 308.95 223.14 252.73

Family size

1–2 17.8 28.3 19.6

16.685 0.00 *

3–4 52.6 51.0 73.6

5–6 22.3 19.3 5.4

>6 7.3 1.4 1.4

Mean rank 296.79 253.20 243.58

Education

No education 1.6 0.7 0.7

28.1177 0.00 *

Primary 1 16.2 - 12.8

Secondary 2 12.6 6.9 4.7

Intermediate 3 18.6 20.6 11.5

Graduate 45.3 62.1 58.8

Post-graduate 5.7 9.7 11.5

Mean rank 235.44 307.18 293.09

Family income
(PKR 4/month)

<20,000 19.4 20.0 10.1

13.160 0.00 *

20,001–40,000 16.2 19.3 16.2

40,001–60,000 36.0 38.6 31.1

60,001–80,000 21.5 19.3 39.2

80,001–100,000 5.7 2.1 2.7

>100,000 1.2 0.7 0.7

Mean rank 264.13 244.69 306.42

Notes: 1 Grade 5 equivalent; 2 Grade 10 equivalent; 3 Grade 12 equivalent; 4 Pakistani Rupee ($1 = PKR270; *
Significant (α ≤ 0.01). Source: Authors’ calculations.

Cluster-2 constituted 26.85% of surveyed consumers and were identified as ‘Kinnow
lovers’ because they were merely concerned with consuming Kinnows. A few attributes
were essential for them, including freshness, flavour, freedom from damages and blem-
ishes, sweat taste, juiciness, ripeness, cleanliness, pesticide-free production, and retailer
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cleanliness. Since they love to consume Kinnows, the price was not as crucial as in the
other two segments.

Most of them consumed 1–2 pieces of Kinnow and mostly a few times or once a
week. While one-third liked consuming Kinnows in the afternoon, nearly 36% were ready
to consume Kinnows anytime (Table 5). They preferred buying Kinnows a few times or
once a week regarding purchase frequency. More than 75% typically buy 1–2 dozen(s)
in one shopping. Nearly half reported spending more than Rs.500 in a week on buying
Kinnows (Table 6).

This segment comprised almost all male consumers and mostly aged 31–40 years.
Although the majority were married, the presence of single consumers was comparatively
higher (40.7%) in this segment. Mostly, they had small families comprising up to four
members. More than 70% were graduates and post-graduates. The monthly family income
of most of this segment members was less than Rs.60,000 (Table 7).

Cluster-3 comprised 27.41% of consumers and were labelled as ‘perfectionists’ because
they described almost all attributes important in their purchase decisions. As noted from
the higher mean attribute score in Table 4, this segment had greater safety and marketing-
related attribute preferences than the other two segments. Only this segment attached
importance to packaging and grading.

Table 5 reveals that 75% of perfectionists preferred consuming 1–2 pieces and 24.33%,
3–4 pieces of Kinnow at one time. Among them, the tendency to consume frequently was
less, as half of them liked to consume Kinnows only once a week, mainly in the morning or
afternoon. The majority, i.e., 70.9%, used to purchase Kinnows every week. Unlike other
segments, the weekly expenditure of most perfectionists (56.1%) on Kinnow buying was
less than Rs.200 (Table 6).

This segment also comprised primarily male consumers. Nevertheless, the presence
of female consumers was greater compared to other segments. The majority were aged
up to 40 years and most were married. A family size of 3–4 members was typical in this
segment. Most of the segment members possessed higher levels of education and belonged
to families earning from Rs.40,001 to Rs.80,000 per month (Table 7).

5. Conclusions and Policy Implications

The study findings have highlighted changes in consumer preferences for fresh pro-
duce in Pakistan. Along with the essential attributes such as price, freshness, and no
blemishes or damage, consumers now consider safety and marketing-related attributes
necessary in their purchase decisions. The presence of consumer segments with distinct
requirements indicates that agro-food industries can increase their profits by targeting these
segments. The value chain actors particularly growers should understand these segments
and align their production and marketing practices with consumer requirements.

The use of good land management practices for Kinnow production, harvesting, and
marketing can help gain better quality produce and increase land productivity through
the adoption of modern techniques of value addition and locating production to those
areas where the demand and/or market conditions are conducive. This will improve the
profitability, logistics, and provide avenues for further development of the land resources,
especially concerning Kinnow production, which is not as exhaustive as that for wheat,
sugarcane, maize, or cotton. Such land use options need to be further explored given the
fragile institutional support and recent labour migration from rural to industrial locations.
Nevertheless, value-addition practices and market segmentation can significantly reduce
damage and blemishes on Kinnows. The extension department can guide growers and
traders in ensuring consumers’ desired quality along the value chain by upgrading their
production, harvesting, and marketing practices. This would also require a change in the
orientation of extension staff because they are usually trained in disseminating production-
related knowledge. They should also be trained to help growers learn about marketing,
such as what, how, and when to produce and where to sell their produce.
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The study has also pointed out some retail-level malpractices such as higher prices and
poor-quality mixing. This could be due to their lack of awareness of changing consumer
needs and inadequate business training. With this insensitivity to consumer needs, it could
be difficult for traditional retailers to compete with modern retailers who are gradually in-
creasing their presence in major cities. Therefore, traditional retailers need to upgrade their
practices. As suggested by Chamhuri and Batt [59], training them on ensuring consumers
desired fruit through improving their practices can help them retain their customers.

Currently, the market share of modern retailers is significantly lower. Modern retailers
are trying to build their fruit supply chains to capture consumers who are growing depen-
dent on them for purchase purposes. However, the study findings revealed that consumer
preference for modern stores to purchase Kinnow is still relatively low, mainly because
their fruit quality does not match consumers’ expectations [13]. This suggests that modern
stores and supermarkets should address these consumers’ concerns by improving their
quality and more competitive pricing.

In conclusion, the study findings have provided deep insights into what consumers
prefer in their consumption and purchase of Kinnows in Pakistan. The value chain actors
need to understand the requirements of different consumer segments. By aligning their
supplies with consumer requirements, value chain actors can enhance their profits and
the overall performance of the Kinnow industry in Pakistan. To overcome the problems
of higher prices and quality mixing, relevant public-sector institutions should develop
quality grades and take appropriate regulatory and enforcement measures to curtail such
malpractices. Such practices are critical not only to maximize consumer satisfaction but
also to ensure sustainable land use management.

By adopting contemporary methods of value addition and locating production to
those places where demand or market conditions are favourable, good land management
strategies for mandarin (Kinnow) production (being one of the most land-intensive products
in Pakistan), harvesting, and marketing can help boost land productivity and yield better-
quality fruit. While Kinnow production is less extensive than that of wheat, sugarcane,
maize, or cotton, this will increase profitability and logistics and open up opportunities for
further development of land resources. Given the recent government support and labour
migration from rural to urban areas, such land use possibilities need to be captured. To this
end, consumer research is essentially important.

The study makes a substantial contribution to the literature on agri-food commodity
segmentation because such studies are uncommon, especially in developing countries. The
study has used a set of search, experience, safety, and marketing-related quality attributes
for the identification and profiling of consumer segments. As such, no study has used all
these attributes for the segmentation of consumers of agri-food commodities, let alone
mandarins. Hence, academics and researchers working on consumer preferences for agri-
food commodities can use the study findings and approach for further contributions to
the literature. One such aspect is to evaluate covariates of product choice viz. fresh vs.
processed fruit along with other relevant aspects.
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