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Abstract | Understanding consumer segmentation is critical for explaining how demand for high-value animal-source 
foods is structured and stabilized in developing markets. This study investigates beef consumer behavior by identifying 
distinct market segments based on purchasing patterns (volume and frequency) among morning shoppers in traditional 
wet markets in Denpasar, Bali. Using cross-sectional survey data from 59 respondents (following the exclusion of a 
single-respondent outlier), non-hierarchical K-means cluster analysis classified consumers into two highly stable and 
statistically robust behavioral groups (average Silhouette Coefficient = 0.58, representing moderate cluster structure). 
Cluster 1 (Household Daily Shoppers, 81.4%; n = 48) forms the core of wet-market demand, characterized by 
moderate-frequency, small-volume transactions (~1.08 ± 0.59 kg, 15.10 ± 13.11 times/month). This segment is heavily 
dominated by women (66.7%), reflecting a co-evolutionary adaptation that bridges cultural preferences for freshly 
slaughtered meat with pragmatic household constraints, such as lack of refrigeration and daily cash-flow management. 
Cluster 2 (High-Volume Business Buyers, 18.6%; n = 11) consists primarily of male informal food-service operators 
(81.8%) purchasing larger quantities (~5.55 ± 1.75 kg, 15.00 ± 12.37 times/month) as commercial production inputs. 
Independent-samples t-tests and one-way ANOVA confirmed significant inter-cluster volume separation (F = 214.86, 
p < 0.001), while purchase frequency did not significantly differ between segments (F = 0.001, p = 0.981) as both 
maintain high-frequency market engagement (~15 transactions/month). Unit prices were constant across stalls (IDR 
120,000/kg) for standard cuts, functioning as a retail constant. Gender was significantly associated with segment 
membership (Pearson Chi-square = 8.62, p = 0.003; Continuity Correction = 6.74, df = 1, p = 0.009; Cramer’s V = 
0.382). These results describe a volume-driven buyer typology where high visit frequency across both domestic and 
commercial morning shoppers underpins daily transaction throughput. The patterns highlight operational differences 
between household and commercial buyers in morning wet markets and suggest targeted vendor strategies, such as 
freshness guarantees for household buyers and reliable bulk-supply arrangements for food-service operators.
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INTRODUCTION

Meat consumption, particularly beef, functions as a 
key indicator of economic development and nutri-

tional transition in developing economies (Abdalla et al., 
2023; Ueta et al., 2024). In Indonesia, beef transcends its 
role as merely a food commodity; it carries substantial cul-
tural significance in religious observances and social events, 
playing a central role in traditional ceremonies and social 
identities (Fatimah et al., 2021; Pugra et al., 2025; Wijaya, 
2019). Despite its cultural importance, the beef supply 
chain in emerging markets remains characterized by struc-
tural vulnerabilities, including supply scarcity, high im-
port dependency, and persistent retail price volatility that 
tend to intensify during (Huang et al., 2025; Komalawati 
et al., 2019)  ng external economic shocks (Bozma et al., 
2023; Komalawati et al., 2019). Shocks such as pandemics, 
macroeconomic contractions, and inflationary pressures 
systematically disrupt household purchasing capacity and 
micro-business food-service operations, with cascading ef-
fects throughout localized food systems (Anderson et al., 
2021; Davis et al., 2021; Hobbs, 2021; Yu et al., 2022).

Most existing empirical research on Indonesian beef 
consumption relies on aggregate econometric demand 
systems estimating price and income elasticities (Huang 
et al., 2025). While these studies effectively characterize 
macro-level demand responses, aggregate models treat 
consumers as a homogeneous population, obscuring the 
distributional heterogeneity underlying retail transactions. 
Aggregate elasticities explain overall market volume shifts 
but fail to identify who the primary buyer groups are or 
what behavioral strategies distinguish domestic shoppers 
from commercial food-service procurement at the retail 
level. Micro-level behavioral segmentation addresses 
this limitation by partitioning consumers into distinct 
behavioral typologies based on transaction characteristics 
(volume, frequency, and retail channel interaction), 
providing actionable intelligence for vendor marketing 
strategies and localized food security interventions (Ali et 
al., 2010; Asante-Addo and Weible, 2020; Gonen et al., 
2024; Götze and Brunner, 2021; Ortiz et al., 2021; Thies 
et al., 2023). 

To establish a rigorous conceptual foundation, this study 
anchors its analysis in Consumer Segmentation Theory 
(Frank et al., 1972; Kotler and Keller, 2016) and Retail 
Dualism Frameworks (Geertz, 1978; Reardon et al., 2012). 
Market segmentation posits that heterogeneous markets 
can be meaningfully partitioned into homogeneous 
sub-groups exhibiting distinct behavioral responses. In 
urban developing contexts, retail dualism describes the 
co-existence of traditional wet markets and modern 
supermarkets. Traditional wet markets function under 

unique operational boundary conditions—specifically 
morning trading hours, un-refrigerated fresh cut displays, 
and direct vendor-buyer negotiations—creating distinct 
behavioral incentives for shoppers. Furthermore, while 
qualitative literature emphasizes socio-cultural factors 
such as preferences for freshly slaughtered (‘hot’) meat 
(Pugra et al., 2025; Wijaya, 2019), these socio-cultural 
narratives serve as contextual literature background in this 
study to interpret observed behavioral transaction variables 
(purchase volume and frequency) and demographic proxies 
(gender), rather than direct survey constructs

This study addresses these research gaps by employing 
K-Means Cluster Analysis to profile beef consumers 
based on their actual purchasing behavior in traditional 
wet markets in Denpasar, Bali. Specifically, the study 
defines its empirical scope strictly around morning wet-
market transactions at Kreneng Market and Sanglah 
Market. The specific research objectives are: (1) to identify 
statistically distinct consumer segments in traditional 
wet markets based on purchasing volume and frequency; 
(2) to characterize these segments according to volume 
scale, visit frequency, and gender profile; (3) to evaluate 
the operational differences between domestic household 
shoppers and micro-business food-service buyers; and (4) 
to derive practical, segment-specific recommendations for 
retail vendors and urban market policy stakeholders.

MATERIALS AND METHODS

Research location and site selection
The study was carried out in Denpasar, the capital city of 
Bali Province, Indonesia. Denpasar represents a rapidly 
growing urban center characterized by a dense population, 
tourist-driven economic activity, and a persistent cultural 
heritage. Traditional wet markets continue to serve as the 
primary retail channels for fresh animal proteins, competing 
with a growing modern retail sector. Two major traditional 
wet markets, namely Kreneng Market and Sanglah Market, 
were selected as the primary research locations due to their 
high daily transaction volumes and representative customer 
bases from diverse socio-demographic strata.

Sample and data collection
Respondents (N=60 initially) were recruited using in-
market accidental sampling at Kreneng Market and 
Sanglah Market during regular operating hours (morning 
to early afternoon, when trading volume peaks). Meat 
vendors facilitated the identification of shoppers. Inclusion 
criteria specified that respondents must be at least 18 years 
of age, identify as the primary or secondary household food 
purchaser, and consent to the survey. Data were collected 
using a structured face-to-face questionnaire administered 
by trained enumerators. The survey instrument captured: 
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(1) average purchase volume per transaction (expressed in 
kilograms); (2) monthly purchase frequency (number of 
market visits per month based on a 30-day recall period); 
(3) average price paid per kilogram (IDR/kg); and (4) basic 
demographic descriptors including gender, household 
size, and primary buyer role (domestic vs commercial). 
The questionnaire was pre-tested for face validity with 
10 wet-market shoppers prior to full deployment. Self-
reported transaction volumes and visit frequencies were 
cross-referenced against vendor sales logs where feasible to 
ensure measurement reliability.

Sampling scope boundary:
While accidental sampling effectively captured active 
morning wet-market buyers, it introduces an inherent 
sampling selection bias by over-representing early-morning 
household shoppers and micro-business buyers who 
procure meat before noon, while systematically excluding 
working professionals who shop in the late afternoon or 
utilize modern supermarkets. Consequently, the empirical 
findings and segment proportions reported here represent 
a localized operational baseline of morning wet-market 
trading activity rather than a city-wide demographic 
census.

Variable selection and data processing 
Prior to cluster analysis, raw data were screened for 
univariate, bivariate, and multivariate outliers using 
standardized Z-scores and Mahalanobis distance measures 
(Hair et al., 2019). Standardized Z-scores were calculated 
for all continuous behavioral variables to eliminate scale 
differences and ensure equal weighting in distance 
calculations. Bivariate outlier screening identified a single 
extreme outlier respondent (n = 1) exhibiting an extreme 
purchase volume (Z = +4.12) and paying a premium price 
exceeding IDR 170,000/kg for specialized imported cuts 
(Price Z = +3.85; Mahalanobis D² = 22.4, p < 0.001). This 
case exceeded both the standard ±2.5 SD threshold for 
small samples and the conservative ±3.0 SD threshold. 
From a statistical perspective, retaining an isolated n = 1 
observation in K-means clustering creates a mathematically 
degenerate cluster that artificially inflates inter-cluster 
heterogeneity and distorts variance estimation across the 
remaining sample. Therefore, this single outlier case was 
excluded from the clustering sample, resulting in a cohesive 
analytical sample of N = 59.

Price Variable Rationale:
Unit price was originally recorded to test for price-tiered 
market segmentation (e.g., premium vs economy cuts). 
However, empirical screening revealed zero price variance 
among standard local beef cuts across all wet-market stalls 
during morning trading hours, with all N = 59 respondents 
paying the uniform prevailing market price of IDR 

120,000/kg (mean = IDR 120,000; SD = 0). Because price 
functioned as an environmental constant across stalls in 
this retail venue, it was excluded as an active segmenting 
variable in the cluster analysis to prevent zero-variance 
computational errors.

Data analysis and cluster validation
Non-hierarchical K-means clustering was applied to the 
standardized Z-scores of purchase volume and purchase 
frequency using IBM SPSS Statistics version 25. To 
establish the optimal number of clusters, alternative cluster 
partitions (2-cluster, 3-cluster, and 4-cluster solutions) were 
evaluated using average Silhouette Coefficients (Kaufman 
and Rousseeuw, 1990). The 2-cluster solution yielded the 
highest average Silhouette Coefficient (0.58), compared to 
0.42 for 3 clusters and 0.36 for 4 clusters, mathematically 
confirming 2 clusters as the optimal partition. Following 
Kaufman and Rousseeuw (1990), a Silhouette score of 0.58 
indicates a moderate, reasonable cluster structure.

To evaluate cluster separation, independent-samples t-tests 
and one-way Analysis of Variance (ANOVA) F-tests were 
performed on the behavioral variables. In cluster analysis 
methodology, ANOVA F-statistics on active clustering 
variables serve as descriptive indicators of cluster separation 
rather than independent hypothesis tests, because K-means 
mathematically maximizes between-cluster variance on 
those variables. To examine demographic association 
without circularity, a Pearson Chi-square test (with Yates’ 
continuity correction for 2x2 contingency) was conducted 
between gender and segment membership, accompanied 
by Cramer’s V to measure association effect size. Statistical 
significance was established at p < 0.05.

RESULTS 

Cluster formation and stability validation 
Non-hierarchical K-means clustering stratified the N = 
59 morning beef consumers into two distinct behavioral 
segments. The average Silhouette Coefficient of 0.58 
confirms a reasonable, well-separated cluster partition 
(Kaufman and Rousseeuw, 1990). Convergence was 
achieved rapidly across iterations, reflecting a stable 
solution for the standardized two-variable input space.

One-way ANOVA confirmed that the two clusters differ 
substantially in Purchase Volume ( F = 214.864, df = 1, 57, 
p < 0.001), reflecting strong descriptive separation along 
the volume axis (Table 1). Conversely, Monthly Purchase 
Frequency showed no statistically significant difference 
between the two groups (F = 0.001, df = 1, 57, p = 0.981), 
with both segments exhibiting a virtually identical group 
average of approximately 15 visits per month (~15.10 vs 
~15.00 times/month). Unit prices were identical across 



Advances in Animal and Veterinary Sciences

November 2026 | Volume 14 | Issue 11 | Page 2604

Table 1: ANOVA for the final 2-cluster behavioral solution (N=59).
Variable Cluster Mean Square df Error Mean Square df F-Statistic Sig. (p)
Purchase volume (kg) 45.840 1 0.213 57 214.864 < 0.001*
Purchase frequency (times/month) 0.001 1 1.018 57 0.001 0.981 (NS)

Note: *p < 0.05 indicates statistical significance; NS = Not Significant. F-statistics on active clustering variables serve as descriptive 
indicators of cluster separation.

Table 2: Consumer segment profiles and behavioral characteristics (Mean ± SD).
Characteristic Segment 1: Household Daily Shop-

pers
Segment 2: High-Volume 
Business Buyers

Total Average (N=59)

Sample Size (n, %) 48 (81.4%) 11 (18.6%) 59 (100.0%)
Avg. Purchase Volume 1.08 ± 0.59 kg 5.55 ± 1.75 kg 1.92 ± 1.97 kg
Monthly Frequency 15.10 ± 13.11 times 15.00 ± 12.37 times 15.08 ± 12.87 times
Price Range Paid IDR 120,000/kg IDR 120,000/kg IDR 120,000/kg
Primary Purchase Driver Domestic Household Consumption Commercial Food-Service Input Mixed Retail Baseline
Dominant Gender Female (66.7%) Male (81.8%) Female (57.6%)

Note: Profiles reflect morning wet-market shoppers at Kreneng and Sanglah markets, Denpasar.

Table 3: Association between gender and beef consumer segment membership (N=59).
Gender Segment 1: Household Daily Shoppers Segment 2: High-Volume Business Buyers Total
Female 32 (66.7%) 2 (18.2%) 34 (57.6%)
Male 16 (33.3%) 9 (81.8%) 25 (42.4%)
Total 48 (100.0%) 11 (100.0%) 59 (100.0%)

Note: Pearson Chi-Square = 8.615 (p = 0.003), Continuity Correction = 6.744 (df = 1, p = 0.009), Cramer’s V = 0.382 (p = 0.003).

all respondents (IDR 120,000/kg). This statistical profile 
demonstrates that the empirical segmentation functions 
as a volume-driven buyer typology, where high visit 
frequency represents a shared operational baseline across 
both domestic and commercial morning shoppers.

Segment profiles and behavioral characteristics
The two segments exhibit distinct transaction scales 
that correspond directly to their primary buyer roles and 
operational requirements (Table 2).

Segment 1: Household Daily Shoppers (81.4%; n = 
48) forms the dominant core of the market’s buyer base, 
representing 81.4% of the total sample (n = 48). This group 
is characterized by small-volume purchases, averaging 
1.08 ± 0.59 kg per transaction, with an average monthly 
purchase frequency of 15.10 ± 13.11 times/month. The 
large standard deviation in visit frequency (SD = 13.11) 
indicates substantial internal variation within this domestic 
segment, encompassing a mix of weekly, bi-weekly, and 
near-daily shoppers. Demographically, Segment 1 is 
dominated by female buyers (66.7%), reflecting traditional 
household food procurement responsibilities in Bali.

Segment 2: High-Volume Business Buyers (18.6%; n 
= 11) comprises 18.6% of the sample but accounts for a 
disproportionately large share of morning market volume 
throughput. Buyers in this segment purchase significantly 

larger quantities per transaction, averaging 5.55 ± 1.75 kg, 
with an average monthly visit frequency of 15.00 ± 12.37 
times per month. This segment consists of micro-business 
operators, primarily local food-service enterprises (e.g., 
warung food stalls, soto/bakso vendors, and small caterers) 
who procure fresh beef every few days to maintain 
daily commercial production. In contrast to Segment 1, 
Segment 2 is heavily male-dominated (81.8%), reflecting 
gender-differentiated operational roles in Bali’s informal 
food-service sector (Table 2 and Figure 1).

Association between gender and segment 
membership 
Pearson’s Chi-square analysis confirmed a statistically 
significant association between gender and segment 
membership (Pearson Chi-Square = 8.615, df = 1, p = 
0.003; Yates’ Continuity Correction = 6.744, df = 1, p = 
0.009). Cramer’s V coefficient was calculated at 0.382 (p = 
0.003), indicating a moderate-to-strong association effect 
size between gender and buyer typology. While females 
constitute 66.7% of household shoppers (Segment 1), males 
represent 81.8% of commercial business buyers (Segment 
2) (Table 3). This indicates clear gender-differentiated 
operational roles in Denpasar’s morning wet markets, 
where females primarily manage domestic household food 
gatekeeping, while males dominate micro-business food-
service procurement.
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Figure 1: Comparison of average purchase volume per transaction (kg, left) and monthly purchase frequency (times/
month, right) between Segment 1 (Household Daily Shoppers, n = 48) and Segment 2 (High-Volume Business Buyers, 
n = 11). Error bars represent standard deviations (±SD). 

DISCUSSION

Market structure and operational typology
The empirical two-cluster segmentation identifies a 
volume-driven buyer typology operating in Denpasar’s 
morning wet markets. Rather than demonstrating 
dynamic shock-cushioning over time, which would require 
longitudinal tracking during price or economic crises, 
our cross-sectional data provide a structural snapshot of 
morning market composition. We propose a theoretical 
hypothesis: wet-market turnover relies on the operational 
complementarity between a high-volume commercial 
input segment (18.6% of buyers purchasing ~5.55 kg) and 
a high-frequency domestic household segment (81.4% 
purchasing ~1.08 kg). Commercial food-service buyers 
maintain wholesale volume throughput, while domestic 
shoppers sustain retail visit consistency. However, validating 
whether these complementary buyer groups actually buffer 
vendor incomes during severe economic shocks remains an 
empirical hypothesis requiring future longitudinal testing.

Household shopping: interplay of economic 
constraints and freshness practices
Segment 1 (Household Daily Shoppers, 81.4%) represents 
the domestic core of morning wet-market demand. Their 
purchasing behavior, buying small quantities (~1.08 kg) 
with frequent visits (~15 times/month), reflects a combined 
effect of micro-economic constraints and culinary 
practices. In urban working-class neighborhoods, frequent 
small-volume purchasing functions as a practical liquidity 
management strategy for households operating on daily or 

weekly informal incomes. Compounding this, household 
refrigeration deficits restrict bulk storage. Over time, these 
pragmatic cash-flow and storage constraints have co-
evolved with culinary preferences for freshly slaughtered 
(‘hot’) meat, which is valued for traditional Balinese culinary 
preparations (Klein, 2013; Pugra et al., 2025; Wijaya, 2019; 
Zhong et al., 2020). Pragmatic liquidity constraints and 
freshness preferences thus operate as mutually reinforcing 
factors rather than mutually exclusive explanations.

Socio-cultural lenses: gender roles and 
relational networks (shuke)
The significant association between gender and buyer 
segment (Cramer’s V = 0.382) aligns with established 
qualitative literature on gendered food roles in Bali. 
Female dominance in household shopping (66.7%) reflects 
traditional domestic food gatekeeping roles (Pugra et al., 
2025; Wijaya, 2019), whereas male dominance in business 
buying (81.8%) reflects commercial food-service operations 
(e.g., warung management). Furthermore, while relational 
trust networks, conceptualized in wet-market literature 
as shuke or regular customer relationships (Geertz, 1978; 
Zhong et al., 2020), were not directly measured as survey 
items, they provide a useful qualitative theoretical lens. 
Domestic shoppers utilize vendor familiarity for informal 
quality assurance, while commercial buyers leverage 
regular relationships to secure consistent morning supply 
and volume credit flexibility.

Vendor strategies and retail implications
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Understanding the distinct operational scales of domestic 
and commercial buyers provides actionable insights for 
wet-market vendors. For domestic household shoppers, 
vendors can emphasize freshness guarantees and offer 
small, customized cut portions to accommodate daily 
household budgets. For commercial food-service buyers, 
vendors can establish pre-ordered bulk packaging and 
reliable morning delivery logistics. Rather than viewing 
traditional wet markets as outdated retail holdovers, urban 
planners should recognize their role in catering to specific 
buyer segments that modern supermarkets may not 
adequately serve.

Study limitations and future research 
directions
This study has several important methodological limitations 
that define its scope boundaries. First, data collection relied 
on accidental sampling during morning operating hours 
at two traditional markets in Denpasar, systematically 
excluding afternoon shoppers, working professionals, and 
consumers utilizing modern supermarkets. Second, the 
cross-sectional design (N = 59) precludes causal inferences 
or direct measurement of dynamic demand shifts over time. 
Third, behavioral variables were captured via self-reported 
recall, and qualitative constructs (such as trust networks 
and cultural attitudes) were not measured as direct 
survey items. Future research should deploy multi-period 
stratified sampling across both traditional wet markets and 
modern retail channels, incorporate longitudinal panels 
to evaluate price shock responses, and measure socio-
economic variables (income, employment, refrigeration 
access) to formally test the market buffering hypotheses 
proposed here.

CONCLUSION

Applying K-means cluster analysis to morning beef 
shoppers in Denpasar’s traditional wet markets identified 
a two-cluster volume-driven buyer typology (N = 59). 
Household Daily Shoppers (81.4%) purchase small 
quantities (~1.08 kg) for domestic consumption, driven 
by daily liquidity management and freshness preferences, 
with strong female participation (66.7%). High-Volume 
Business Buyers (18.6%) purchase larger quantities (~5.55 
kg) as commercial food-service inputs, dominated by 
male operators (81.8%). Both segments share a high visit 
frequency baseline (~15 visits/month). These empirical 
findings highlight the operational dualism of morning 
wet markets, providing empirical baseline data to inform 
vendor practices and urban food retail planning in 
developing market contexts.
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