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ABSTRACT

This paper examines a highly relevant yet overlooked dimension of Intellectual property rights in agri-
culture: the gap between legal acquisition of a Geographical Indication (GI) tag and its market recogni-
tion. The Kuttiattoor mango is an indigenous cultivar from northern Kerala protected under the GI reg-
istry, yet legal protection does not automatically guarantee market recognition. This study analysed con-
sumer awareness of its GI status and identified the factors associated with it. Primary data were col-
lected via multi-stage purposive sampling from 170 consumers across core production (Kannur district,
n = 120) and major external consumption (Kozhikode district, » = 50) hubs using the mall-intercept
method. Data were analysed using bivariate chi-square (y2) tests, Cramér’s V, and a multivariate binary
logistic regression model optimised with Average Marginal Effects (AMEs). Bivariate analysis revealed
a critical information gap: only 36.47% of consumers were aware of the mango's GI status, and baseline
literacy was sharply localised, dropping from 49.17% in Kannur to a mere six per cent in Kozhikode.
The logistic regression model (LR 32 = 61.47, p < 0.001, McFadden R? = 0.276) identified age, family
structure, occupation, education, and source of purchase as the primary determinants of awareness.
Significantly higher odds of awareness were recorded among consumers aged 41-50 years (OR =
3.184) and those from joint families (OR = 4.110). Crucially, immediate retail environments emerged as
the most powerful predictors; procurement through Farmer Producer Organisations (FPOs) (OR =
8.404) and roadside vendors (OR = 10.552, AME = 0.3253) increased the probability of awareness
compared to traditional retail outlets. Counterintuitively, highly educated demographics and self-em-
ployed individuals exhibited significantly lower probabilities of GI awareness. The lower level in con-
sumer awareness may compromise the signalling function of the GI status as a source of product differ-
entiation. To bridge this information asymmetry and optimise market benefits, policy interventions
should strengthen FPO-led "GI Experience Corners," implement certified roadside vendor branding
schemes, mandate packaging traceability, and launch targeted digital marketing campaigns in external
consumption hubs.

Keywords: Geographical indication, Intellectual Property Right, Chi -square analysis, Cramer’s V,
Binary logistic regression, Average marginal effects, Product differentiation

1. Introduction

Kuttiattoor mango is an indigenous table-purpose mango variety of Kannur district in Kerala. The unique-
ness of Kuttiattoor mango is associated with its varietal characteristics such as early flowering, orange-yel-
low flesh and skin, excellent taste and flavour, and polyembryonic nature. The environmental conditions of
its cultivation area, which include a tropical climate with high summer temperatures, heavy southwest mon-
soon rainfall, and well-drained acidic soils, contribute to this distinctiveness. Hence, Kuttiattoor mango re-
ceived GI status in 2021 (Geographical Indications Registry, 2021) [11. Geographical Indications (GIs) iden-
tify products whose qualities, reputation or other characteristics are associated with a particular geographical
origin. For agricultural commodities, GI recognition can contribute to product differentiation by communi-
cating geographical identity, traditional characteristics and authenticity to consumers.

The effectiveness of GI protection in the marketplace depends not only on legal recognition but also on con-
sumers’ knowledge and recognition of the GI identity. Consumer awareness is therefore essential for the GI
label to communicate product identity and value effectively in the market. Consumer awareness and under-
standing of geographical indications can influence how consumers perceive certified products and their pur-
chasing decisions, while limited knowledge of certification can reduce the effectiveness of quality labels as
sources of product information (Sampalean ef al., 2021)[2]. The use of geographical quality labels has also
been associated with consumers’ beliefs about product quality and their interest in information concerning
product quality and origin (Verbeke et al., 2012)[3]. Market benefits of GI certification may be limited when
consumers do not recognise or understand the GI identity of the product
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Previous studies on Gl-tagged agricultural products have highlighted
variations in consumer awareness and recognition. Consumer aware-
ness of protected-origin labels was examined, with the findings un-
derscored the importance of consumer knowledge is critical for un-
derstanding and recognising certification schemes (Goudis et al.,
2021) [41. Limited consumer awareness of the GI status, benefits, and
certification of the Kanyakumari Matti Banana was reported, reveal-
ing the urgent need for targeted education (Rogan et al., 2024) [3].
Awareness of Gl-tagged agricultural commodities was found to vary
with socio-demographic characteristics such as age, gender, and mari-
tal status, while consumers generally possess a limited understanding
of the GI concept and its significance (Sanjaya et al., 2022) [0].
However, evidence specifically examining awareness of the GI status
of Kuttiattoor mango and the factors associated with such awareness
is limited. Therefore, the present study was undertaken to assess con-
sumer awareness regarding the GI status of Kuttiattoor mango and to
identify socio-economic and purchasing characteristics associated
with consumer awareness. Understanding these factors can help to
formulate appropriate consumer communication and marketing strate-
gies for improving recognition of the GI identity of Kuttiattoor
mango.

2. Materials and methods

2.1 Study area and sampling design

A multistage purposive sampling technique was used to select con-
sumers from the study area. Initially, a pilot survey was carried out in
the Gl-certified production tracts of Kuttiattoor mango in the Kannur
district to gain a clear understanding of its production and marketing.
Since Kannur district acts as the primary production and consumption
hub, and Kozhikode serves as the main consumption area outside the
production zone, these two districts were purposively selected. Based
on the pilot survey and stakeholder discussions, the major sales points
of Kuttiattoor mango were identified. The selected study locations in-
cluded Kuttiattoor Grama Panchayath, Kannur Corporation,
Thalassery Municipality, and Mattannur Municipality in Kannur dis-
trict alongside Kozhikode Corporation in Kozhikode district. It was
observed that Kuttiattoor mango was sold without any label, tag or
code to differentiate it from other similar mango varieties.

Accounting for time and cost constraints, the total sample size was
fixed at 170 consumers. Of these, 120 respondents were selected from
Kannur district and equally distributed across the Kuttiattoor,
Mattannur Municipality, Kannur Corporation, and Thalassery
Municipality. The remaining 50 respondents were selected from
Kozhikode Corporation in the Kozhikode district.

The pilot survey identified key points of sale as retailers, wholesalers,
roadside vendors, and the single Farmer Producer Organisation (FPO)
located in Kuttiattoor. Consumers were selected using the consumer-
intercept approach following a screening process that confirmed their
active purchase of the GI product from the point of purchase.
Consumers were approached immediately following their purchase at
the identified sales points. Primary data were collected using a semi-
structured interview schedule covering socio-economic characteris-
tics, purchasing behaviour, and awareness regarding the GI status of
Kuttiattoor mango. Consumer awareness was measured dichoto-
mously by asking respondents if they were aware of the mango’s GI
status. Respondents answering “Yes” were classified as aware, while
those answering “No” were classified as unaware.

https://www.biochemjournal.com

2.2 Statistical analysis

Descriptive statistics were used to analyse and describe socio-eco-
nomic characteristics and awareness. The association between con-
sumer awareness and selected socio-economic and purchasing charac-
teristics was examined using the chi-square test of independence and
strength of association using Cramer’s V.

The Chi-square test is a non-parametric, distribution-free statistical
method used to examine differences or associations between categori-
cal variables measured at the nominal level. (McHugh, 2013) (71,

=3 ( - i)
i

i=1 j=1

where Ojj represents the observed frequency, and Ej; represents the
expected frequency in the ith row and jth column of the contingency
table. The expected frequency was calculated as:

R,C;
Eij = TJ

where R; represents the row total, C; represents the column total, and
N represents the total number of observations.

Cramér’s V is an effect-size measure used to quantify the strength of
association between two categorical variables. It is derived from the
Pearson Chi-square statistic and standardises the Chi-square value ac-
cording to the sample size and dimensions of the contingency table.
Cramér’s V was employed to measure the strength of association be-
tween consumer awareness of the GI status and the selected categori-
cal socio-economic characteristics. (Ben-Shachar et al., 2020) [81,

_ x*
V= \/N(k —1)

where (V) represents Cramér’s V, y2 represents the Chi-square statis-
tic, N represents the total number of observations, r represents the
number of rows, and ¢ represents the number of columns in the con-
tingency table. The classification of the strength of association based
on the Cramér’s V values is presented in Table 1.

Table 1. Classification of the Strength of Association Based on
Cramér’s V Values

Cramér’s V Strength of association

0.00-0.10 Negligible / very weak
0.10-0.20 Weak

0.20-0.30 Small

0.30-0.50 Moderate

>0.50 Strong

Binary logistic regression was employed to identify the factors that
can influence consumer awareness about the GI status of Kuttiattoor
mango. The method is appropriate when the dependent variable has
two mutually exclusive outcomes. In the present study, consumer
awareness was treated as a binary dependent variable and coded as
one for consumers who were aware of the GI tag and zero for con-
sumers who were not aware of the GI tag. The general form of the bi-
nary logistic regression model was specified as:

In| ——F ) = Bo+ f1Xyi + PaXoi + -+ + B Xpi
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where P; represents the probability that the i consumer is aware of
the GI tag, 1-Pi represents the probability that the consumer is not
aware, P represents the intercept, B1,B2,...,px represent the regression
coefficients, and X{,X»,...,X) represent the explanatory variables.
(Hosmer et al., 2013)[°]. Since logistic regression is a nonlinear
model, average marginal effects (AMEs) were estimated to express
the effects of the explanatory variables on the predicted probability of
consumer awareness. Marginal effects provide an intuitive interpreta-
tion of logistic regression results by expressing how the predicted
probability of a binary outcome changes with a change in an explana-
tory variable (Norton ez al., 2019)119]. The overall goodness of fit of
the binary logistic regression model was assessed by comparing the
fitted model with the intercept-only model. The likelihood ratio (LR)
chi-square test was employed to examine whether the explanatory
variables jointly improved the model fit over the null model. The de-
viance and log-likelihood values were used as measures of model fit,
while the Akaike Information Criterion (AIC) was used for comparing
alternative models fitted to the same data, with lower values indicat-
ing better relative fit. McFadden’s, Cox and Snell’s and Nagelkerke’s
pseudo-R (Sampalean et al., 2021) [2] measures were also computed
to assess the improvement in model fit relative to the null model.

The explanatory variables included age group, gender, income group,
education, occupation, family type, district and source of purchase.
Age was categorised into 2040, 41-50 and above 50 years. Income
was grouped into up to T40,000 and above 340,000 per month.
Education was classified as below graduate and graduate and above.
Occupation included private, government and self-employed cate-
gories. Family type was classified as nuclear and joint, while source
of purchase comprised retail outlet, FPO and roadside vendor. Place
of purchase was not included separately in the logistic regression
model because it represented geographical information overlapping
with district. District was therefore retained as the geographical ex-
planatory variable in the multivariate model. Multicollinearity among
explanatory variables was assessed using generalised variance infla-
tion factor (GVIF) and tolerance values. Odds ratios (OR), 95% con-
fidence intervals and average marginal effects (AME) were used to
interpret the logistic regression estimates.

https://www.biochemjournal.com

3. Results

3.1 Socio-economic characteristics of respondents

The socio-economic profile of respondents is given in Table 2. In
terms of age distribution, respondents were predominantly concen-
trated in the 31-40 years cohort, accounting for 46.47% (n = 79) of
the total sample. This was followed by the 41-50 years age group at
34.71% (n = 59). Regionally, while Kannur exhibited a relatively
younger sample with 43.33% of respondents falling into the 41-50
age bracket, Kozhikode's second-largest demographic layer was com-
posed of individuals aged over 50 years (36.00%). Gender distribu-
tion was heavily skewed toward male respondents, who constituted
83.53% (n = 142) of the total aggregate sample, whereas female re-
spondents made up 16.47% (n = 28)

Regarding educational attainment, graduates represented the vast ma-
jority of the sample, comprising 82.94% (n = 141) of the consumers.
Occupational data revealed that private-sector employees formed the
single largest group at 60.59% (n = 103), followed sequentially by
self-employed individuals at 17.06% (n = 29). Financially, a substan-
tial majority of the participants (61.76%, n = 105) fell within the mid-
dle-income bracket of ¥20,000-%40,000 per month. In terms of
household structures, nuclear family setups were highly predominant,
accounting for 85.88% (n = 146) of the total sample compared to joint
families (14.12%).

Analysing procurement behaviours, roadside vendors emerged as the
primary source for purchasing Kuttiattoor mangoes, representing
60.59% (n = 103) of total transactions. Traditional retail outlets
served as the second most common channel at 27.65% (n = 47), while
Farmer Producer Organisations (FPOs) accounted for the remaining
11.76% (n = 20). Notably, FPO purchases were exclusive to Kannur
(16.67%), as no FPO channels were utilised in Kozhikode.

These baseline distributions are critical, as core socio-demographic
indicators—including gender, education, income, and geographical
residence—have structurally been shown to govern consumer percep-
tions and the cognitive processing of food-label parameters during ac-
tive market transactions (Ali ef al., 2009)[”]. Furthermore, isolating
these underlying descriptive frequencies justifies the deployment of
multivariate frameworks like binary logistic regression, which relies
on categorical demographic variability to accurately model shifting
consumer awareness levels (Singh ef al., 2021)[12].

Table 2. Socio-economic profile of respondents

SI. No. Socio-economic Category Kannur (n =120) Kozhikode (n = Total Respondents (/V
characteristic 50) =170)

1 Age 20-30 years 4(3.33) 0 (0.00) 4 (2.35)
31-40 years 54 (45.00) 25 (50.00) 79 (46.47)
41-50 years 52 (43.33) 7 (14.00) 59 (34.71)
> 50 years 10 (8.33) 18 (36.00) 28 (16.47)
Total 120(100.00) 50 (100.00) 170 (100.00)

2 Gender Male 104 (86.67) 38 (76.00) 142 (83.53)
Female 16 (13.33) 12 (24.00) 28 (16.47)
Total 120(100.00) 50 (100.00) 170 (100.00)

3 Education Illiterate 0 (0.00) 2 (4.00) 2 (1.18)
Primary 5(4.17) 2 (4.00) 7 (4.12)
Higher Secondary 7 (5.83) 9 (18.00) 16 (9.41)
Graduate 105 (87.50) 36 (72.00) 141 (82.94)
Postgraduate 3(2.50) 1 (2.00) 4(2.35)
Total 120(100.00) 50 (100.00) 170 (100.00)

4 Occupation Private 80 (66.67) 23 (46.00) 103 (60.59)
Self employed 21(17.50) 8 (16.00) 29 (17.06)
Government 15 (12.50) 5(10.00) 20 (11.76)
Homemaker 3(2.50) 5(10.00) 8(4.71)
Other 1(0.83) 9 (18.00) 10 (5.88)
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SIL No. Socio-economic Category Kannur (n =120) Kozhikode (n = Total Respondents (/V
characteristic 50) =170) 2
Total 120(100.00) 50 (100.00) 170 (100.00) §
5 Monthly income <320,000 4(3.33) 5(10.00) 9(5.29) S
¥20,000-40,000 73 (60.83) 32 (64.00) 105 (61.76) g
¥40,000-60,000 40 (33.33) 11 (22.00) 51(30.00) o
¥60,000-1,00,000 3(2.50) 2 (4.00) 5(2.94)
Total 120(100.00) 50 (100.00) 170 (100.00) =
6 Type of family Nuclear Family 108 (90.00) 38 (76.00) 146 (85.88) i—
Joint Family 12 (10.00) 12 (24.00) 24 (14.12) Mf
Total 120(100.00) 50 (100.00) 170 (100.00) :
7 Source of purchase FPO 20 (16.67) 0 (0.00) 20 (11.76)
Roadside vendor 73 (60.83) 30 (60.00) 103 (60.59) :
Retail outlet 27 (22.50) 20 (40.00) 47 (27.65) f
Total 120(100.00) 50 (100.00) 170 (100.00) %

Note: Figures in brackets indicate percentage relative to respective column total.

3.2 Consumer awareness of Gl status

The consumer awareness of the Geographical Indication (GI) status of
the Kuttiattoor mango is presented in Table 3. Of the 170 surveyed re-
spondents, only 62 (36.47%) were aware of its GI certification,
whereas a substantial majority of 108 respondents (63.53%) remained
unaware. This low baseline literacy indicates that a considerable pro-
portion of consumers fail to recognise the GI distinction of the
Kuttiattoor mango. Such information asymmetry potentially compro-
mises the strategic utility of the GI tag as a signalling mechanism for
product differentiation, thereby diminishing opportunities for market
recognition and premium price advantages. This finding aligns with
empirical observations by Niranjan ez al. (2023) [13], who noted that
inadequate consumer knowledge regarding the uniqueness and au-
thenticity of origin-protected goods significantly constrains the effec-
tive utilisation and economic yield of GI certifications. (Niranjan et
al., 2023)1131,

Awareness levels exhibited stark disparities across the two studied
districts. Although the Kannur district constitutes the exclusive geo-
graphical origin and primary production hub of the Kuttiattoor
mango, less than half of its residents (49.17%, n = 59) were aware of
its protected status, while 50.83% (n = 61) remained completely un-
aware. In contrast, awareness dropped precipitously in the Kozhikode
district, where a striking 94.00% (n = 47) of respondents were un-
aware, and a mere 6.00% (n = 3) demonstrated recognition. The mod-
erate literacy observed even within the core production zone indicates
that GI branding efforts have not been adequately disseminated lo-
cally. This spatial deficit restricts local consumers' capacity to distin-
guish certified Kuttiattoor mangoes from conventional, lookalike va-
rieties, thereby diluting the localised economic benefits intended for
regional primary producers. These sharp geographical variations con-
firm that GI awareness is highly localised and heterogeneous across
consumer groups, a pattern broadly consistent with the spatial aware-
ness dynamics reported by Das and Dileep (2023) [14],

Table 3. Consumer awareness of the GI status of Kuttiattoor mango

Sl No. Place of purchase Aware Not aware Total
Kannur (n = 120)

1 Kuttiattoor Panchayath 16 (53.33) 14 (46.67) 30

2 Mattannur Municipality 18 (60.00) 12 (40.00) 30

3 Kannur Corporation 8(26.67) 22 (73.33) 30

4 Thalassery Municipality 17 (56.67) 13 (43.33) 30
Kozhikode(n = 50)

5 Kozhikode Corporation 3 (6.00) 47 (94.00) 50

Total 62 (36.47) 108 (63.53) 170 (100

Figures in parentheses indicate percentages.

3.3 Association between selected characteristics and GI
awareness

The association between selected characteristics and consumer aware-
ness of the Kuttiattoor mango is given in Table 4. Bivariate chi-square
(x?) analysis indicated significant associations between consumer
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awareness and age, occupation, source of purchase, district and place
of purchase. Monthly Income demonstrated a marginal association at
the 10% significance level, whereas demographic attributes such as
gender, formal education attainment and family type did not show sta-
tistically significant variations.
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Table 4. Association between selected characteristics and consumer awareness of Kuttiattoor mango

Variable 12 p-value Cramér’s V
Age 8.090** 0.0442 0.218
Gender 0.648 0.4207 —

Income 6.886* 0.0756 —
Education 2.864 0.5808 —
Occupation 17.959%** 0.0013 0.325
Family type 1.996 0.1577 —

Source of purchase 22.510%** <0.001 0.364
District 12.811%*** 0.0003 0.275

Place of purchase 20.148*** 0.0005 0.344

*** Significant at 1% level (p < 0.01); ** Significant at 5% level (p < 0.05); * Significant at 10% level (p <0.10).

Among the significant attributes, the source of purchase established
the strongest association with awareness (Cramér’s V = 0.364), fol-
lowed sequentially by the specific place of purchase (0.344), occupa-
tion (0.325), district of residence (0.275), and age group (0.218).
These statistical trends indicate that the immediate structural purchas-
ing context and occupational profiles exert a far more robust influ-
ence on GI literacy than conventional baseline demographic indica-
tors like gender or education. These institutional dynamics echo find-
ings in consumer behavioural literature; for instance, distinct supply
and retail channels are frequently associated with systematic varia-
tions in food-purchasing choices, highlighting the high relevance of
immediate retail environments in shaping consumer cognitive aware-
ness and subsequent decision-making processes (Dudziak er al.,
2023)113],

3.4 Factors associated with consumer awareness: binary lo-
gistic regression

The binary logistic regression model was statistically significant
based on the likelihood ratio test (LR x~ = 61.47, df = 11, p <0.001),
indicating that the explanatory variables jointly contributed signifi-

cantly to explaining variation in consumer awareness compared with
the intercept-only model. The model exhibited a log-likelihood value
of —80.80 and an AIC of 185.60. The inclusion of explanatory vari-
ables reduced the deviance from a null deviance of 223.07 to a resid-
ual deviance of 160.60 (a reduction of 61.47 units), confirming a sub-
stantial improvement in model fit.

Model fit indices indicated satisfactory explanatory power: the
McFadden pseudo-R (Sampalean et al., 2021) [2] was 0.276 (falling
within the recommended 0.20-0.40 range for discrete choice models),
while the Cox—Snell and Nagelkerke pseudo-R (Sampalean et al.,
2021) [21 values were 0.303 and 0.415, respectively. Multicollinearity
diagnostics showed no evidence of problematic redundancy. The
Generalised Variance Inflation Factor (GVIF) values ranged from
1.11 to 1.68 (well below the threshold of 5), with the corresponding
tolerance values between 0.85 to 0.95 (well above the minimum
threshold of 0.20).

Table 5. Binary logistic regression estimates of consumer awareness

Variable B Odds ratio 95% CI1 p-value AME
Age group: (Ref:20-40)

41-50 1.1581 3.184%* 1.295-7.828 0.0116 0.1917
>50 0.4038 1.498 0.347-6.469 0.5886 0.0649
Gender (Ref: Female)

Male —0.1885 0.828 0.264-2.596 0.7463 —0.0300
Monthly income:

(Ref: Up to ¥40,000)

Above 340,000 0.6289 1.876 0.782—4.496 0.1585 0.1036
Education: 1.000 — — —

(Ref: Below graduate)

Graduate and PG —1.1534 0.316 ** 0.106-0.937 0.0378 —0.1865
Occupation: (Ref: Private) 1.000 — — —
Government 0.1599 1.173 0.310-4.447 0.8140 0.0279
Self-employed —1.6735 0.188*** 0.056-0.631 0.0068 —0.2503
Family type: :(Ref: Nuclear) 1.000 — — —
Joint 1.4135 4.110%* 1.140-14.824 0.0308 0.2246
District :(Ref: Kannur) 1.000 — — —
Kozhikode —0.9664 0.380* 0.135-1.072 0.0674 —0.1551
Source: (Ref: retail outlet) 1.000 — — —

FPO 2.1287 8.404** 1.221-57.853 0.0306 0.2838
Roadside vendor 2.3563 10.552%** 3.392-32.835 0.0039 0.3253

*** Significant at 1% level (p < 0.01); ** Significant at 5% level (p < 0.05); * Significant at 10% level (p <0.10).

For the binary logistic regression, some variable categories were re-
coded to avoid sparse categories. Age was categorised into 2040,
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41-50 and above 50 years. Income was grouped into up to 40,000
and above 340,000 per month. Education was classified as below
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graduate and graduate and above. Occupation included private, gov-
ernment and self-employed categories. Family type was classified as
nuclear and joint, while source of purchase comprised retail outlet,
FPO and roadside vendor. For each categorical explanatory variable,
one category was specified as the reference or base category, and the
remaining categories were compared with it. The reference categories
were used as the base categories to provide a meaningful and consis-
tent comparison within each variable and to avoid perfect multi-
collinearity arising from the simultaneous inclusion of all category
levels in the regression model. Accordingly, 20—40 years, female, in-
come group of ¥ 40,000 and below, below graduate, private occupa-
tion, nuclear family, Kannur district and retail outlets were used as the
reference categories for age group, gender, income group, education,
occupation, family type, district and source of purchase, respectively.
Place of purchase was not included as a separate explanatory variable
in the binary logistic regression model as it represented similar geo-
graphical information as district. Including both variables in the
model could lead to overlapping information and make the interpreta-
tion of the results less clear. Therefore, district was included as the
geographical explanatory variable to examine the differences in con-
sumer awareness between Kannur and Kozhikode. Place of purchase
was considered in the descriptive and bivariate analyses, whereas dis-
trict was included in the multivariate analysis to avoid duplication of
geographical information.

The logistic regression results demonstrated that age, education, occu-
pation, family type, and source of purchase were significant predic-
tors of consumer awareness regarding the GI status of Kuttiattoor
mango. Consumers aged 41-50 years exhibited significantly higher
odds of awareness than the 20—40 reference group (OR = 3.184, p =
0.012). The AME of 0.1917 indicated an estimated 19.17 percentage-
point higher probability of awareness within this bracket. Conversely,
awareness among consumers older than 50 did not differ significantly
from the reference group, implying a nonlinear relationship between
age and GI awareness. A similar relationship between age and con-
sumer awareness was reported among Indian consumers, where dis-
trict variations in food-label awareness were observed across age co-
horts (Paliwal e al., 2025)[10].

Interestingly, higher educational attainment did not translate into
greater Gl awareness. Consumers with graduate or postgraduate edu-
cation had significantly lower odds of being aware of the mango's GI
status than those in the below-graduate group (OR = 0.316, (p =
0.038; AME = —0.1865). This suggests that specialised GI recognition
is dependent on target product exposure rather than formal literacy
levels. Highly educated groups might also display different purchas-
ing preferences, prioritising processed or premium-marketed mango
variants. These dynamics underscore the arguments of Rao et al.,
(2026) 1171 regarding the specific role of targeted product campaigns
over general education. Highly educated groups might also display
different purchasing preferences, prioritising processed or premium-
marketed mango variants. Similarly, consumer knowledge and pur-
chase willingness were found to influence the acceptance of GI-certi-
fied mangoes by Meena et al. (2025) [18],

Occupation also emerged as a vital predictor. Self-employed con-
sumers had significantly lower odds of awareness than private-sector
employees (OR = 0.188, p = 0.007; AME = —0.2503), reflecting a
25.03 percentage-point decrease in awareness probability. In contrast,
government employees showed no statistical variance from the refer-
ence category. A related occupation-based variance was documented
by Tejaswi et al. (2026) [191. where professional status significantly
dictated market awareness for branded organic products. Finally, fam-
ily structure was highly influential: respondents from joint families
demonstrated substantially higher odds of GI awareness than those
from nuclear families OR = 4.110, p = 0.031; AME = 0.2246), indi-
cating an estimated 22.46 percentage-point increase in probability,
likely driven by intra-household information sharing.

The strongest and most consistent association in the model was ob-
served for the source of purchase, mirroring its status as the variable
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with the highest Cramér’s V in the bivariate analysis. Consumers pur-
chasing through Farmer Producer Organisations (FPOs) exhibited
substantially higher odds of awareness than those buying from tradi-
tional retail outlets (OR = 8.404, p = 0.031). The corresponding AME
of 0.2838 indicated a 28.38 percentage-point higher estimated proba-
bility of awareness. Similarly, consumers purchasing from roadside
vendors demonstrated remarkably elevated odds of awareness com-
pared to retail-outlet buyers (OR = 10.552, p = 0.004), reflecting an
AME of 0.3253 (a 32.53 percentage-point increase in probability).
These findings highlight how critical the purchasing environment and
direct consumer—seller interactions are in communicating a product's
specialised identity. This aligns with consumer research by Muga et
al., (2022) [20] which established that localised purchasing channels
—such as farmer-direct markets and producer-managed outlets—fos-
ter greater trust and explicit product information exchange.
Furthermore, the diverse availability of GI products across varied
channels (including retail stores) is a vital attribute for consumer con-
venience (Udayan ez al., 2022) [21]. The physical point of purchase
serves as a critical information node. As noted by Costanigro et al.,
2025) [22]. Consumers derive measurable information value from GI
labels in pre-purchase settings, meaning highly visible GI cues at the
point of sale directly boost recognition. Consequently, direct market-
ing stands out as a highly effective tool for improving both the market
availability and consumer recognition of authentic GI products
Puranik ef al., 2024) [23]. Ultimately, these structural socioeconomic
and environmental pathways are essential to understanding awareness
gaps, as similar channel-driven factors have historically dictated con-
sumer literacy regarding food-safety standards and agricultural prac-
tices (Mundhe ez al., 2024) [24],

Gender, monthly income, and government occupation were not statis-
tically significant predictors of awareness within the multivariate
model, indicating their limited direct influence when other variables
are controlled. At the geographical level, consumers from Kozhikode
district exhibited lower estimated odds of awareness than those from
the core production hub of Kannur district (OR = 0.380, p = 0.067).
This indicates a marginal difference significant at the 10% level, con-
firming that proximity to the production tract sustains higher baseline
product recognition.

4. Conclusion

This study provides empirical evidence of a substantial gap in con-
sumer awareness regarding the broader Geographical Indication (GI)
framework and the specific GI status of the Kuttiattoor mango. While
bivariate analysis indicated that baseline awareness varies signifi-
cantly across study locations based on age, occupation, source of pur-
chase, district, and place of purchase, the multivariate logistic regres-
sion model isolated the significant factors associated with awareness.
Specifically, age group, education, occupation, family type, and
source of purchase emerged as the significant predictors of consumer
GI literacy.

A critical takeaway from the econometric analysis is the profound im-
pact of the structural purchasing environment on consumer knowl-
edge. Consumers purchasing mangoes directly through Farmer
Producer Organisations (FPOs) and roadside vendors exhibited sub-
stantially higher estimated odds of awareness than those patronising
traditional retail outlets. This highlights the pivotal role of direct con-
sumer—seller touchpoints in successfully communicating regional
product identities.

Ultimately, when macro-level consumer awareness remains low, the
intrinsic "signaling function" of a GI certification label is severely
compromised. Without adequate consumer education, the label fails
to serve as a market differentiator against lookalike varieties, min-
imising the economic advantages of the legal protection. Bridging this
information deficit is therefore essential not only for strengthening
product recognition but also for unlocking the economic benefits of
the GI status, facilitating a premium price transmission back to the
cultivators.
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5. Policy implications and recommendations

To transition the Kuttiattoor mango from a legally protected entity
into a commercially viable market brand, targeted multi-stakeholder
interventions are essential. Based on the empirical findings, the fol-
lowing policy measures are proposed:

¢ Capacity Building for FPOs: Responsible institutions should
financially incentivize and institutionalise FPOs as primary info-
mediaries. Establishing dedicated "GI Experience Corners" and
standardised educational point-of-sale displays within FPO net-
works can successfully bridge the consumer information gap.

Formalising Informal Direct Channels: Roadside vendors dis-
played the highest association with consumer awareness, driven
by high-engagement, face-to-face consumer-seller interactions.
Local administrative bodies (Grama Panchayats) should exploit
this by introducing a "Certified GI-Vendor Scheme," providing
roadside sellers with subsidised, visually uniform, GI-branded
kiosks and baseline training to turn informal transit corridors
into active regional branding nodes.

Traceability Mandates in Mainstream Retail: Traditional re-
tail outlets currently represent the weakest link in GI communi-
cation. Policymakers should implement low-cost trace-and-track
mechanisms such as mandatory static QR codes on packaging—
across urban municipal markets (e.g., Thalassery, Mattannur).
This mitigates information asymmetry, protects the product's
premium identity, and prevents counterfeit mangoes from dilut-
ing market value.

Demographic-Specific Digital Campaigns: Because younger
cohorts (20—40 years) and nuclear households showed signifi-
cantly lower odds of awareness, marketing strategies must pivot
away from conventional print media. State agricultural market-
ing boards should leverage hyper-localised digital campaigns,
social media marketing, and regional culinary festivals to target
external consumption hubs like Kozhikode Corporation.

Targeted Academic Sensitisation: Counterintuitively, con-
sumers with graduate and postgraduate education demonstrated
a lower probability of GI awareness. Educational directorates
and agricultural universities should integrate regional agricul-
tural heritage and intellectual property rights (IPR) frameworks
into college curricula and campus food exhibitions to target and
capture this premium-seeking consumer demographic.
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