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Abstract

This study examines recurrent pet care spending, its perceived economic incidence on
household budgets, and barriers to e-commerce adoption in Yopal, Colombia. Using a
quantitative, cross-sectional, non-experimental design, data were collected from a non-
probability convenience sample of 619 pet owners. Descriptive statistics, chi-square and
Fisher’s exact tests, and binary logistic regression models were applied; online-channel
adoption was analyzed exploratorily. Higher pet food and annual healthcare expenditures
and ownership of two pets were associated with greater odds of perceiving moderate-
to-high economic incidence, while partial affective justification was also associated with
greater perceived economic incidence. Online purchasing remained marginal, with only
31 respondents identifying it as their primary purchasing channel. Among non-adopters,
distrust of digital platforms and limited internet access were the most frequent barriers, with
distributions differing significantly across age and income groups. Overall, the findings
are consistent with an economically active but digitally incomplete market configuration,
where recurrent demand coexists with limited digital transactional development.

Keywords: pet care market; consumer behavior; digital marketing; emerging urban markets

1. Introduction
Digital marketing and e-commerce have become central mechanisms for value creation,

consumer engagement, and market expansion, particularly in economies where digital
platforms increasingly mediate information search, product comparison, purchasing, and
post-purchase activities [1–3]. However, in emerging economies, the expansion of digital
channels does not necessarily translate into effective online purchasing. E-commerce adop-
tion depends on the interaction of multiple factors, including technological infrastructure,
internet connectivity, digital literacy, payment security, logistics capabilities, institutional
conditions, consumer trust, and firms’ readiness to operate in digital environments [4–6].
Consequently, market growth and the digital maturity of commercial channels should be
understood as related, yet distinct, processes.

This distinction is particularly relevant in emerging urban markets, where commercial
demand may expand more rapidly than the digital capabilities required to transform that
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demand into online transactions. In these contexts, consumers may recognize the value of
a consumption category and purchase products regularly through physical stores while
avoiding digital platforms because of distrust, limited internet access, low familiarity with
online shopping, poor recognition of trustworthy websites, or uncertainty regarding pay-
ment and delivery conditions [5–8]. Therefore, digital adoption is not solely a technological
challenge but also a transactional and cognitive one. Online channels must be perceived as
trustworthy, understandable, secure, and operationally reliable before consumer demand
can effectively translate into digital purchases.

The pet care market provides an appropriate empirical setting for examining this
tension. It represents a recurrent and emotionally meaningful consumption category,
as household expenditures on pet food, veterinary care, health products, and comple-
mentary services are commonly associated with caregiving, emotional attachment, and
animal welfare [9,10]. At the same time, this market offers substantial opportunities for
digital marketing strategies, including online catalogs, subscription models, personalized
recommendations, verified customer reviews, delivery services, and hybrid purchasing
journeys [11,12]. Nevertheless, the existence of recurrent demand does not automatically
lead consumers to adopt e-commerce. In high-involvement product categories, digital chan-
nels must reduce perceived risk, provide reliable information, ensure product suitability,
and maintain consumer trust before, during, and after the transaction.

While the amount spent is a clear determinant of the budget burden, the literature on
pet consumption and care suggests that affective reasons (emotional bond, sense of duty
toward the pet) can legitimize spending and modify the perception of its economic impact.
Therefore, we propose evaluating not only the intensity of spending but also affective
justification as a mechanism or moderator of the perceived economic impact. Higher
household expenditure on pet care is associated with an increased probability of reporting
a moderate-to-high perceived economic impact. Furthermore, affective justification of
pet-related spending is associated with perceived economic impact even after accounting
for spending intensity and household socioeconomic characteristics. Accordingly, the study
evaluates expenditure intensity and affective legitimization as complementary correlates of
perceived economic incidence.

Previous research has examined e-commerce adoption in developing countries, the
evolution of digital marketing, consumer trust, and online purchase intention [1,4,5,7,8].
Other studies have explored the role of pet ownership in consumer spending and the
importance of online services within pet food markets [9,11,12]. However, limited attention
has been devoted to understanding how economically active consumption categories
perform in intermediate cities within emerging economies, where demand may be well
established while digital channel adoption remains incomplete. This gap is particularly
relevant to digital marketing research because it challenges the assumption that market
opportunity, platform availability, and consumer adoption evolve in parallel.

Yopal, Colombia, provides an appropriate case for addressing this issue. As an in-
termediate urban market, the city concentrates commercial and service activities for its
surrounding region but lacks the same density of digital infrastructure, last-mile logis-
tics, platform penetration, and omnichannel business models typically found in large
metropolitan areas. Within this context, the pet care market exhibits strong evidence of
recurrent household spending and substantial emotional value attached to companion
animals, whereas online purchasing remains limited. This setting makes it possible to
examine whether consolidated market demand is sufficient to foster e-commerce adoption
or whether digital trust, accessibility, and consumer familiarity continue to operate as
decisive barriers.
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Accordingly, this study aims to analyze how the intensity of recurrent pet care expendi-
tures is associated with perceived economic impact on household budgets and how barriers
related to trust, accessibility, and digital familiarity constrain e-commerce adoption in Yopal.
To achieve this objective, the study adopts a quantitative, cross-sectional, non-experimental
research design with a descriptive-explanatory scope. The empirical analysis is based on
a sample of 619 pet owners and follows an analytical strategy that combines descriptive
and inferential statistical techniques. Specifically, a binary logistic regression model was
estimated to evaluate the perceived economic incidence of pet-related expenditures, while
chi-square (χ2) tests of independence and predicted probability analyses were conducted
to explore online channel adoption in the presence of digital barriers. The hypotheses and
proposition guiding the study are presented in the Section 4.

This study uses the notion of a digitally incomplete market as an exploratory interpre-
tative lens for examining a market-level mismatch between recurrent economic demand and
limited digital transactional development. Rather than constituting a validated construct
or a claim of a universally distinct market category, the notion provides a context-bound
analytical formulation whose transferability requires further empirical validation. Dig-
ital readiness concerns the ex-ante conditions and capabilities required to adopt digital
channels, whereas digital maturity concerns the extent to which digital capabilities, pro-
cesses, and customer touchpoints have become systematically developed and integrated.
Barriers to e-commerce adoption refer to specific technological, cognitive, transactional, or
institutional constraints. By contrast, a digitally incomplete market describes the observed
mismatch that occurs when an economically established consumption category generates
recurrent demand through predominantly physical channels but achieves only limited
conversion of that demand into sustained online transactions.

Empirically, the present study identifies this configuration through three components:
recurrent household expenditures and their perceived economic incidence; the marginal
use of online purchasing as the primary channel; and consumer-reported frictions associ-
ated with distrust of digital platforms, internet access, online purchasing familiarity, and
awareness of trustworthy websites. Logistics capabilities, payment security, organizational
readiness, and omnichannel continuity are treated as theoretically relevant contextual
mechanisms, but they were not directly measured in the survey. Accordingly, the contribu-
tion of the study is a bounded explanatory lens for examining the decoupling of market
consolidation and digital transaction development in emerging urban markets, rather than
a validated digital maturity scale.

2. Pet Care Products and Services Market Context
The market context for pet care products and services is examined from three analytical

perspectives. First, the section outlines the global and Latin American expansion of the pet
care industry and its ongoing digitalization. Second, it analyzes the consolidation of the
Colombian market and the factors influencing its transition toward digital sales channels.
Finally, Yopal is positioned as an intermediate city and an emerging urban market with
sufficient consumer demand for pet care products and services yet constrained by the
structural limitations characteristic of non-metropolitan commercial ecosystems.

2.1. Global and Latin American Pet Care Market

The global pet care market has expanded considerably in recent years, driven by in-
creasing pet ownership, greater product diversification, and growing demand for products
and services related to nutrition, health, hygiene, well-being, and specialized pet care.
Market indicators confirm the magnitude of this transformation. According to Grand View
Research, the global pet care market reached USD 181.9 billion in 2025 and is projected to
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grow to USD 283.7 billion by 2033, representing a compound annual growth rate (CAGR) of
5.9% during the 2026–2033 period. Within this market structure, North America accounted
for the largest global market share in 2025 (42.9%), while the Asia-Pacific region is expected
to experience the fastest growth throughout the forecast period [13]. These trends indicate
that the sector has evolved beyond basic pet maintenance products to encompass nutrition,
health, wellness, grooming products, and specialized solutions for companion animals.

The global pet services segment further illustrates the expansion of the industry
toward specialized care activities. Grand View Research estimates that this market was
valued at USD 65.1 billion in 2025 and is expected to reach USD 125.8 billion by 2033, with
a CAGR of 8.6%. North America also dominated this segment in 2025, accounting for 38.0%
of the global market, while veterinary and medical services represented 67.6% of total
market value [14]. These figures demonstrate that industry growth is driven not only by
increasing expenditures on pet food and products but also by the expanding importance of
veterinary care, medical services, grooming, boarding, training, and other specialized pet
care services.

The international expansion of the pet care industry has also been accompanied by a
significant transformation of its distribution channels. Grand View Research estimates that
the global pet care e-commerce market reached USD 94.89 billion in 2024 and is projected
to increase to USD 147.59 billion by 2030, corresponding to a CAGR of 7.8% during the
2025–2030 period. North America dominated this market in 2024, accounting for 40.04% of
global sales, supported by a large population of pet owners, widespread access to digital
platforms, greater familiarity with online shopping, and the expansion of subscription-
based business models [15]. In the specific case of pet food, online purchasing decisions are
influenced by product attributes, consumption habits, owner characteristics, and trust in the
digital purchasing environment [12]. Lima et al. [11] found that customer satisfaction with
online pet food subscription services depends primarily on e-service quality, convenience,
fulfillment performance, and provider responsiveness.

Despite these advances, digitalization has not progressed uniformly across regions.
Euromonitor International reports that although e-commerce continued to gain market
share in Latin America, online sales accounted for only 9% of total pet care sales in 2024 [16],
highlighting a clear gap between market expansion and digital channel maturity. Conse-
quently, although the Latin American pet care industry continues to evolve as a specialized
and recurrent consumption category, its digital transformation remains constrained by
available infrastructure, transactional trust, logistics capabilities, and consumers’ familiarity
with digital platforms.

Overall, the global pet care market demonstrates sustained growth, increasing spe-
cialization, and progressive digitalization. However, the evidence also indicates that the
economic consolidation of the industry does not automatically imply digital maturity. This
distinction provides an appropriate framework for positioning Yopal within a broader
group of markets characterized by recurrent demand and significant digital growth poten-
tial, yet constrained by infrastructure limitations, transactional trust, business capabilities,
and consumer familiarity with e-commerce.

2.2. Colombia: Market Consolidation and Digital Channel Development

The Colombian market exhibits trends like those observed globally. According to
Euromonitor International [16], the Colombian pet care market experienced robust growth
in 2025, driven largely by the increasing importance that pet owners assign to their pets’
well-being. The report further suggests that persistent household expenditures on pets,
combined with prevailing macroeconomic conditions, have encouraged consumers to shift
toward lower-priced product brands.
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In Colombia, the pet care industry has entered a stage of market consolidation char-
acterized by the expansion of its consumer base and increasing differentiation by animal
species. This trend is supported by recent market evidence indicating that 49% of Colom-
bian households own at least one dog, while 38% own at least one cat, providing a broad
demand base capable of sustaining continued market growth [17]. The same report indi-
cates that the Colombian pet food market grew by 2.7% in 2024 compared with the previous
year. Sales remained dominated by dog food (64%), although cat food already represented
a substantial 36% of total market sales.

Nevertheless, internal market dynamics reveal important structural differences. While
dog food sales increased by only 1%, cat food sales grew by 12%, indicating that market
development is driven not merely by market expansion but also by a progressive reconfig-
uration of consumer demand toward faster-growing product categories [17]. This trend is
consistent with Euromonitor International’s regional analysis, which identifies stronger
growth in the feline segment throughout Latin America, largely associated with the increas-
ing cat population, the humanization of companion animals, and the greater compatibility
of cats with urban lifestyles characterized by smaller housing units and relatively lower
maintenance costs [18].

Although the Colombian pet care market presents substantial opportunities for dig-
italization, its transition toward online channels remains uneven. Previous studies on
e-commerce adoption in developing countries suggest that converting market demand
into digital transactions depends on factors such as household income, internet connectiv-
ity, consumer trust, payment security, firms’ digital capabilities, and institutional market
conditions [4–6]. Likewise, logistics performance and fulfillment capabilities in online
retail significantly influence whether access barriers to digital channels are reduced or
reinforced [19]. Rather than replacing physical retail, digitalization is reshaping the role of
physical stores, consumer touchpoints, and the transition toward omnichannel retail strate-
gies [20]. Consequently, the expansion of Colombia’s pet care market does not necessarily
imply a proportional migration toward e-commerce, particularly in non-metropolitan cities
where digital infrastructure, specialized retail supply, delivery logistics, and transactional
trust evolve at different rates.

Within this context, the Colombian market illustrates a fundamental tension. While
the growth of a specialized consumption category creates favorable conditions for digital
business strategies, the successful adoption of online channels ultimately depends on the
commercial ecosystem’s ability to build consumer trust, ensure service reliability, provide
verifiable information, and effectively integrate physical and digital channels [5,19–21].
This challenge is particularly relevant for recurrent consumption markets, where con-
sumers may consistently purchase products while continuing to prefer physical retail if
digital environments fail to provide adequate security, familiarity, reliability, and continuity
throughout the purchasing experience [11,12].

2.3. Yopal as an Emerging Urban Market

Yopal, the capital city of the Department of Casanare, represents an appropriate case
for examining the relationship between market consolidation and digital maturity in an
intermediate Colombian city. According to official territorial statistics cited in this study, the
municipality had an estimated population of 196,758 inhabitants in 2025, of whom 170,493
lived within the urban area, accounting for approximately 40% of the department’s total
population [22,23]. In addition, the 2018 National Population and Housing Census recorded
53,102 households within the municipality [24]. These demographic characteristics indicate
that Yopal possesses a sufficiently large urban market to sustain recurrent demand for
products and services related to companion animal care.
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Yopal’s economic importance within Casanare further reinforces its relevance as an
emerging urban market. According to the Casanare Chamber of Commerce, the municipal-
ity generates 30.3% of the department’s total value added through commercial, financial,
productive, and service-sector activities [23]. This regional role positions Yopal as a com-
mercial and service hub for its surrounding territory. However, its status as an intermediate
city also implies important differences compared with large metropolitan areas, particu-
larly regarding digital platform density, last-mile logistics, the availability of specialized
suppliers, consumers’ experience with digital purchasing channels, and the development
of omnichannel business strategies. These differences are especially significant because the
expansion of e-commerce transforms urban logistics and requires fulfillment capabilities,
delivery infrastructure, and territorial coordination that are not evenly distributed across
mature and emerging markets [25]. Moreover, retail digitalization does not eliminate the
role of physical stores but rather redefines their function within hybrid customer journeys
in which trust, information quality, and channel continuity remain essential determinants
of consumer behavior [20,21].

Taken together, Yopal’s population size, urban concentration, number of house-
holds, and regional commercial role justify its selection as the empirical setting for this
study [22–24]. At the same time, its status as an intermediate city allows the analysis of
structural constraints typical of non-metropolitan markets, particularly regarding digital
platform availability, last-mile logistics, the presence of specialized suppliers, and the
integration of physical and digital channels [20,21,25]. Consequently, Yopal provides an
appropriate subnational context for examining the pet care market, where strong con-
sumer demand and economic dynamism coexist with significant limitations in digital
market maturity.

3. Theoretical Framework
3.1. Digital Market Readiness

Digital market readiness can be defined as the capacity of a commercial ecosystem to
transform potential demand into sustained digital transactions. This capability depends
on the alignment of technological infrastructure, internet connectivity, digital literacy,
payment systems, logistics capabilities, institutional conditions, firms’ digital capabilities,
and consumer trust [4–6,19]. In emerging economies, these dimensions do not evolve
uniformly. Consequently, a market may exhibit active demand and a well-established
physical retail sector while still experiencing limited e-commerce adoption if the digital
environment fails to provide adequate conditions of accessibility, security, fulfillment, and
trust [4–6,19].

The literature on e-commerce adoption in developing countries indicates that digital-
ization is driven by both supply-side and demand-side factors. From the supply perspective,
firms require capabilities to manage digital catalogs, inventories, payment systems, cus-
tomer service, online reputation, logistics, and after-sales support [4–6,19,26]. From the
demand perspective, consumers require access to digital technologies, familiarity with
online shopping, previous purchasing experience, trust, and a perceived usefulness of
digital channels [4–6]. Accordingly, digital market readiness should be understood as a
concept distinct from the economic consolidation of a market.

This distinction is particularly relevant in emerging urban markets, where commercial
demand may expand more rapidly than the digital capabilities of the surrounding business
ecosystem. A market may display recurrent consumption patterns, an active physical
retail sector, and consumer segments interested in specialized products, yet continue
to exhibit low adoption of digital purchasing channels due to persistent limitations in
internet connectivity, limited awareness of trustworthy websites, low perceived payment
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security, insufficient logistics capabilities, or inadequate digital preparedness among local
businesses [4,6,19]. This interpretation is consistent with previous research demonstrating
that e-commerce adoption depends on the interaction of economic, regulatory, educational,
financial, technological, and logistical conditions that support the relationship between
consumers, digital platforms, and service providers [4,6,19].

Digital market readiness also requires distinguishing between market opportunity
and transactional maturity. The former refers to the existence of market demand, recurrent
purchasing behavior, and growth potential, whereas the latter concerns the ability of digital
channels to provide reliable information, fulfillment, traceability, secure payment methods,
after-sales services, and seamless integration between physical and digital channels [19,26].
Consequently, in product categories such as pet care, where purchases are closely asso-
ciated with the well-being of companion animals, digital readiness requires more than
simply maintaining an online presence. It demands functional and reputational capabilities
that enable consumers to perceive digital channels as reliable alternatives—or effective
complements—to traditional physical stores. Therefore, digital market readiness should be
conceptualized as a condition that is analytically distinct from the economic consolidation
of the market.

3.2. Digital Trust and Perceived Risk

Digital trust and perceived risk are fundamental constructs for explaining the conver-
sion of consumer demand into online purchasing behavior. In e-commerce environments,
consumers face uncertainty regarding the authenticity of sellers, product quality, payment
security, personal data protection, delivery fulfillment, and the availability of effective
complaint and redress mechanisms in the event of service failures. Therefore, digital trust
should not be understood merely as a favorable attitude toward an online platform, but
rather as a key mechanism underlying transactional conversion. By reducing uncertainty,
lowering perceived vulnerability, and facilitating the transition from purchase intention
to actual transaction, trust plays a pivotal role in consumers’ adoption of digital chan-
nels [7,8,27].

In emerging markets, this relationship becomes even more critical because consumers
often experience information asymmetries, limited prior experience with digital platforms,
distrust toward unfamiliar sellers, and constraints related to payment methods or internet
connectivity [5,8]. Empirical evidence indicates that the perceived usefulness of online
customer reviews can strengthen consumer trust while simultaneously reducing perceived
risk, particularly in emerging contexts where external signals are essential for assessing
platform credibility [8]. Furthermore, recent meta-analytic evidence confirms that trust,
perceived risk, perceived security, and electronic word-of-mouth exert significant influence
on digital purchasing decisions [7].

Perceived risk also has direct effects on both purchase intention and actual buying
behavior. Recent studies on cross-border e-commerce demonstrate that risks associated
with both the platform and the product can significantly reduce consumers’ purchase in-
tentions and their willingness to recommend online channels, particularly when adequate
mechanisms for protection, fulfillment, or warranty are perceived to be insufficient [27].
This issue is especially relevant in the pet care market, where many products are directly
associated with animal health, nutrition, well-being, and overall quality of life. Conse-
quently, purchasing errors, delivery failures, incomplete product information, or inade-
quate customer support may have a greater impact on consumers’ evaluation of digital
purchasing channels.

Digital trust is built upon tangible attributes of the online shopping environment.
Website quality, perceived service quality, customer reviews, product variety, information
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transparency, and seller reputation all contribute to increasing consumers’ online purchase
intentions, largely because they facilitate the development of trust [28]. In markets where
confidence in digital payment systems remains limited, mechanisms such as cash-on-
delivery may serve as transitional strategies by reducing consumers’ perceived financial
exposure and encouraging their first online purchasing experiences [29]. Nevertheless,
these mechanisms should not be viewed as substitutes for improving the overall quality
of digital channels. Rather, they function as transitional tools that facilitate the gradual
development of transactional trust.

From this perspective, the low adoption of e-commerce should not be interpreted
solely as a consequence of limited access to technology. It may also reflect an insufficient
capacity of the digital ecosystem to reduce uncertainty, communicate reliability, and pro-
vide adequate transactional security. In emerging urban markets, the main challenge lies in
transforming the relational trust traditionally associated with physical retail into verifiable
digital trust. While these theoretical considerations suggest that adoption friction varies
across consumer profiles, empirical evidence remains inconclusive regarding the specific
directional impact of demographic factors in localized markets. Consequently, this perspec-
tive provides the rationale for exploring—rather than directionally predicting—whether
adoption barriers differ significantly across age and income groups, as formally posited in
Hypothesis H2.

3.3. Affective and Recurrent Pet Care Consumption

Pet care consumption integrates functional value, emotional value, caregiving respon-
sibility, and recurrent purchasing behavior. Although expenditures on pet food, veterinary
care, and health products primarily address animals’ practical needs, purchasing decisions
are also shaped by the affective, social, and symbolic meanings associated with the human–
animal bond. Contemporary consumption value theories suggest that purchase decisions
are driven not only by price or functional utility but also by emotional, social, situational,
and perceived well-being benefits [30]. This perspective helps explain why households
continue to allocate substantial and recurrent expenditures to companion animals even
under budget constraints.

The evolving human–animal relationship has reinforced the emotional dimension of
pet care consumption. Recent studies indicate that attachment to pets, anthropomorphism,
and self-expansion significantly influence consumers’ willingness to purchase specialized
products for companion animals [10]. From this perspective, pet-related consumption
extends beyond the acquisition of goods for an animal; rather, it reflects a caregiving
relationship with a valued member of the household. Companion animals become inte-
grated into everyday family life as sources of companionship, well-being, family identity,
and emotional support, thereby legitimizing household expenditures on food, healthcare,
hygiene products, accessories, and complementary services.

The concept of psychological ownership provides a more precise explanation of how
emotional attachment translates into economic valuation. When owners experience a
strong sense of possession, attachment, and responsibility toward their pets, they tend to
assign greater economic value to them and demonstrate a higher willingness to pay for
veterinary procedures, medical treatments, and specialized products [31]. This mechanism
is particularly relevant to the present study because it links affective valuation with per-
ceived economic incidence. Pet-related expenditures are therefore interpreted not merely
as household expenses but as legitimate caregiving investments arising from the emotional
bond between owners and their companion animals.

The recurrent nature of pet-related expenditures further demonstrates that pet care
constitutes an economically structured consumption category. Recent evidence suggests
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that pet ownership increases both consumer purchasing frequency and overall household
spending, largely because it is associated with greater subjective well-being and more
frequent purchasing decisions [9]. Likewise, consumer behavior studies have identified
distinct purchasing patterns among dog and cat owners across multiple product categories,
indicating that the pet care market is expanding not only in volume but also through
the reconfiguration of household consumption baskets, creating opportunities for market
segmentation, cross-selling strategies, and product specialization [32].

Pet food exemplifies this pattern of recurrent and highly involved consumption. Recent
research indicates that purchasing decisions are influenced by nutritional composition,
perceived quality, brand reputation, price, sustainability, health attributes, and the specific
needs of individual animals [33]. Complementary evidence further demonstrates that
dog and cat owners evaluate food quality using different criteria and place considerable
importance on product characteristics that may affect digestive health, overall well-being,
and product acceptance by their pets [34]. Consequently, although pet food is purchased
frequently, it should not be regarded as a low-involvement product category.

Accordingly, pet care consumption can be conceptualized as a recurrent and emo-
tionally legitimized consumption category. Its economic relevance depends not only on
household purchasing power but also on the interaction between spending frequency,
the type of product or service purchased, the intensity of the emotional bond with the
companion animal, and the owner’s perceived responsibility for animal welfare. These
characteristics make the pet care market an appropriate context for examining how a
well-established demand can create significant commercial opportunities while simultane-
ously requiring higher levels of consumer trust when purchasing decisions shift toward
digital channels.

3.4. Omnichannel Continuity and Digital Maturity Gap

The transition of pet care consumption toward digital channels requires continuity
between the trust established through physical retail and the customer experience delivered
by online channels. The retail digitalization literature consistently demonstrates that physi-
cal stores do not disappear with the expansion of digital commerce; instead, they redefine
their roles within hybrid customer journeys that encompass information search, product
evaluation, purchasing, and post-purchase interactions [20]. In product categories where
consumers require professional advice, product verification, expert recommendations, or
immediate assistance, physical stores continue to perform essential functions related to
trust, guidance, and purchase validation.

An omnichannel strategy assumes that consumers do not interact with isolated chan-
nels but rather with an integrated network of customer touchpoints that should seamlessly
coordinate information, product availability, customer service, payment, delivery, and
after-sales support [21,35]. In markets characterized by low levels of digital maturity,
such continuity becomes particularly important because consumers often rely on digital
channels to search for information, compare alternatives, or verify product availability, yet
ultimately complete their purchases through physical stores when they perceive greater
security, control, or reassurance. Consequently, the primary challenge is not to replace
physical retail but to develop a gradual integration of physical and digital channels that
minimizes friction while preserving consumer trust.

Logistics continuity constitutes a critical dimension of the digital maturity gap. Within
e-commerce environments, customer experience depends heavily on the ability to meet
delivery deadlines, ensure product availability, provide shipment traceability, efficiently
manage product returns, and respond effectively to service failures. Research on last-mile
logistics demonstrates that urban distribution strategies differ substantially between mature
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and emerging markets because demand density, infrastructure, territorial coordination,
and operational capabilities are unevenly distributed [25]. In intermediate urban markets,
these structural differences may constrain the expansion of digital channels even when
recurrent consumer demand already exists.

Reputational continuity is equally essential. Consumers need to know who is selling
the product, who is accountable for the transaction, what guarantees are provided, and how
potential service failures will be resolved. Within the pet care market, these considerations
become particularly important because many products are directly associated with animal
health, nutrition, and overall well-being. Research on online pet food subscription services
has shown that customer satisfaction depends on electronic service quality, convenience,
fulfillment performance, and provider responsiveness [11]. Similarly, online pet food
purchasing decisions are influenced by product attributes, consumer purchasing habits,
owner characteristics, and trust in the digital purchasing environment [12]. Consequently,
digital channel maturity requires not only product availability but also strong reputation,
transaction traceability, and reliable customer support.

Post-purchase services complete this framework of omnichannel continuity. Previous e-
commerce research indicates that order fulfillment, delivery performance, service recovery,
warranty policies, and after-sales support significantly influence both customer satisfaction
and trust in digital channels [36,37]. In recurrent consumption categories such as pet
care, these attributes are particularly important because a single unsatisfactory purchasing
experience may interrupt repeat purchases and encourage consumers to return to physical
retail channels. Therefore, the digital maturity gap emerges when consumer demand exists,
but the online ecosystem fails to provide sufficient levels of trust, fulfillment, reputation,
and service continuity to sustain repeated digital transactions.

In summary, omnichannel continuity helps explain why recurrent market demand
does not automatically translate into online purchasing behavior. While physical retail
continues to provide trust, professional guidance, and purchase validation, digital channels
must develop logistical, reputational, and post-purchase continuity to support sustained
consumer engagement and repeated online transactions. This theoretical relationship
underpins Proposition 1 and provides the conceptual basis for distinguishing market
economic consolidation from the digital maturity of commercial channels.

3.5. Conceptual Distinctiveness of a Digitally Incomplete Market

The concept of a digitally incomplete market is proposed to capture a specific misalign-
ment between the development of recurrent and economically relevant demand within a
consumption category and the transactional development of its digital channels. It differs
from digital readiness, which generally refers to the extent to which organizations possess
the technological sensemaking, agility, resources, and implementation capabilities required
to undertake digital transformation [38]. It also differs from digital maturity, which is
typically assessed through multidimensional models that position organizations according
to their achieved capabilities and progression across predefined stages of digital transforma-
tion [39]. Likewise, the concept is broader than conventional e-commerce adoption-barrier
frameworks, which primarily identify technological, organizational, institutional, infras-
tructural, and consumer-level constraints affecting adoption [5,6]. Rather than treating
these conditions separately, a digitally incomplete market captures the market configura-
tion in which established demand and recurrent commercial activity coexist with limited
digital transactional development, consistent with the view that digital transformation
unfolds through interconnected changes in technologies, organizational processes, actors,
and value-creation arrangements [40,41].
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Three observable components define the configuration examined in this study. The
first is recurrent and budget-relevant demand, reflected in repeated expenditures and in
the perceived incidence of pet-related spending on household budgets. Previous evidence
indicates that pet ownership increases purchasing frequency and household expenditure [9],
while emotional attachment and psychological ownership can strengthen the economic
value attributed to companion animals [10,31]. The second component is weak digital
conversion, reflected in the small proportion of respondents who identify online purchasing
as their primary channel. Prior studies demonstrate that the existence of market demand
does not automatically result in e-commerce adoption when technological, organizational,
and consumer readiness remain uneven [4,5]. The third component is persistent consumer-
facing friction. Distrust and perceived risk can inhibit online transactions even when
consumers recognize the usefulness of digital channels [7,8], whereas limited internet
access, inadequate digital skills, and unfamiliarity with reliable websites further restrict
consumers’ ability to complete online purchases [5,6,42]. A digitally incomplete market
is therefore observed when these three conditions coexist: recurrent demand is evident,
transactions remain concentrated in physical channels, and the online channel continues to
be constrained by trust, access, and familiarity-related frictions.

The concept is relational rather than scalar because it concerns the mismatch between
two dimensions—recurrent market demand and digital transactional development—
rather than locating the market at a single point on a generalized maturity scale. This
distinction is relevant because digital maturity models commonly evaluate progression
through predefined organizational dimensions and successive stages [39], whereas the
proposed concept focuses on the relative development of economic demand and digital
transaction capacity. It is also a market-level configuration, rather than an exclusively
consumer- or firm-level characteristic, because digital outcomes emerge from interdepen-
dencies among consumers, businesses, platforms, complementors, and other ecosystem
participants [40,41]. Digital commerce additionally depends on fulfillment capabilities,
last-mile logistics, service continuity, and the territorial organization of distribution
systems [19,25]. In the present study, however, only consumer-reported barriers, expen-
diture patterns, and purchasing-channel behavior were measured directly. Supply-side
capabilities, platform characteristics, logistics conditions, and institutional arrangements
are therefore treated as theoretically relevant contextual mechanisms requiring direct
examination in future research.

The proposed configuration is expected to be particularly relevant in emerging urban
markets and in recurrent, high-involvement consumption categories. In such categories,
perceived product-performance risk increases consumers’ trust expectations when selecting
online merchants [43]. Physical retailers may consequently retain informational, relational,
and reputational advantages by enabling consumers to inspect products, obtain personal-
ized advice, and resolve uncertainty through direct interaction [25,35]. Recent evidence also
shows that channel choice depends on differences in expected search outcomes, purchase
outcomes, convenience, habits, and the perceived characteristics of online and offline retail
environments [44]. Under these conditions, increasing expenditure may strengthen the
economic relevance of a consumption category without producing a proportional increase
in online transactions [4,5]. Recurrent and budget-relevant demand is therefore concep-
tualized as an opportunity condition for e-commerce development, but not as a sufficient
condition for achieving digital channel maturity.
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Accordingly, the digitally incomplete market configuration should be understood as a
provisional interpretative lens derived from the pattern observed in Yopal. Its conceptual
distinctiveness and transferability require further validation across cities, consumption
categories, and datasets incorporating direct measures of consumer-, firm-, logistical-, and
institutional-level conditions.

4. Conceptual Model
The conceptual model integrates three interrelated dimensions: the affective legit-

imization of pet care consumption, the economic consolidation of the pet care market, and
the digital maturity gap of commercial channels. The first dimension conceptualizes the
emotional value attributed to companion animals as the underlying mechanism that legit-
imizes recurrent household expenditures. The second dimension is reflected in the intensity
of spending on pet food, veterinary care, healthcare products, accessories, and comple-
mentary services and is empirically assessed through Hypothesis H1. The third dimension
focuses on the barriers related to trust, accessibility, and digital familiarity that constrain
the adoption of online purchasing channels and is examined through Hypothesis H2
and Proposition 1.

First, the model recognizes that expenditure on pet care products and services is
influenced by the affective value that owners attribute to their companion animals. The
human–animal relationship encourages households to allocate financial resources to pet
food, veterinary services, healthcare products, accessories, and complementary services
not only for functional reasons but also because of considerations related to animal welfare,
caregiving responsibilities, and emotional attachment. In this context, affective legitimiza-
tion is examined through observed survey indicators as an associative, rather than causal,
component of the model.

Second, the economic consolidation of the pet care market is reflected in the intensity
of recurrent expenditures and the perceived economic impact of those expenditures on
household budgets. The recurrent nature of spending on pet food, veterinary care, and
animal healthcare supports the interpretation of pet care as an established component of
household consumption patterns. Accordingly, the conceptual model proposes that higher
levels of recurrent expenditure are associated with a greater probability that households
will perceive pet-related spending as having a moderate or high economic impact on their
budgets. This relationship constitutes the principal empirical component of the model and
is evaluated using binary logistic regression.

Third, the model incorporates the digital maturity gap as a central dimension for
understanding e-commerce adoption in emerging markets. The existence of economically
active demand does not necessarily imply that consumers will adopt digital purchasing
channels. In intermediate urban markets, physical retail continues to provide trust, pro-
fessional advice, product verification, and immediate assistance, whereas online channels
may remain constrained by distrust of digital platforms, limited internet accessibility, low
familiarity with online shopping, and limited awareness of trustworthy websites. Conse-
quently, e-commerce adoption within the pet care market depends not only on the existence
of consumer demand but also on digital trust, accessibility, reliable information, secure
payment systems, logistics continuity, and consumers’ digital capabilities.
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Based on this framework, the conceptual model does not assume an automatic rela-
tionship between market economic consolidation and digital maturity. Instead, it proposes
that a market may exhibit recurrent expenditures, affective legitimization, and sustained
consumer demand while still experiencing limited e-commerce adoption if the digital
ecosystem fails to reduce transaction uncertainty, build trust, and provide reliable fulfil-
ment and payment infrastructure. In other words, the readiness of digital channels to
convert latent demand into sustained online transactions depends both on the structure
and magnitude of household pet expenditures and on the capacity of digital platforms to
lower informational and transactional frictions.

Based on these theoretical arguments, the following hypotheses and propositions
are proposed:

H1. Posits the general proposition that the intensity of recurrent expenditures on pet care products
and services is positively associated with the perceived economic incidence of pet-related spending
within the household budget. Given the multidimensional nature of this relationship, H1 is decom-
posed into two complementary sub-hypotheses, H1a and H1b, which examine distinct mechanisms
underlying the proposed association.

H1a. Examines whether higher recurrent expenditures on pet care are associated with a greater
likelihood of perceiving pet-related spending as having a moderate-to-high economic incidence on
the household budget. Accordingly, H1a provides a direct test of the proposed relationship from a
behavioral and expenditure-based perspective.

H1b. Examines whether affective legitimization is associated with the perceived economic incidence
of pet-related expenditures. This dimension is conceptually distinct from expenditure intensity
because consumers may differ in how they interpret or legitimize the financial burden associated
with pet care, even when their levels of expenditure are comparable.

H2. Among consumers who do not use online purchasing channels, the reported barriers to online
shopping—including distrust, limited internet access, low digital familiarity, and limited awareness
of trustworthy websites—differ significantly across age and income groups. These relationships are
tested on the sub-sample of non-adopters; we report Pearson χ2 statistics with degrees of freedom
and sample size, examine expected cell counts, and where expected counts are <5 we present Fisher’s
exact test (Monte Carlo simulation, B = 10,000).

Proposition 1. In emerging urban markets, the economic consolidation of a consumption category
does not necessarily imply the digital maturity of its commercial channels.

Figure 1 illustrates the conceptual model proposed in this study. The relationship
between affective value and recurrent expenditure is conceptualized as a theoretical mech-
anism that legitimizes pet care consumption. The relationship between the intensity of
recurrent expenditures and perceived economic incidence corresponds to Hypothesis H1a
and H1b, which are empirically evaluated using binary logistic regression. The relationship
between digital barriers, age, and income corresponds to Hypothesis H2 and is examined
through descriptive analyses and chi-square tests of independence. Finally, Proposition 1
integrates the findings on market economic consolidation and digital adoption to explain
the digital maturity gap characterizing the pet care market in Yopal.
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Figure 1. Conceptual Model of Pet Care Expenditures and Barriers to E-Commerce Adoption. Note.
Solid arrows represent empirically tested relationships evaluated through statistical analyses. Dashed
arrows represent conceptual or interpretative relationships. H1a and H1b are tested within the binary
logistic regression model. H2 is examined using contingency-table analyses because the barrier
variable is categorical; Fisher’s exact test with Monte Carlo simulation is used when expected cell
counts are sparse.

5. Materials and Methods
5.1. Research Design

This study adopted a quantitative research approach based on a quantitative, cross-
sectional, non-experimental design with descriptive and analytical components, incor-
porating an exploratory analysis of e-commerce adoption. The research examined the
relationship between the intensity of recurrent household expenditures on pet care prod-
ucts and services, the perceived economic impact of these expenditures on household
budgets, and the barriers that constrain e-commerce adoption in the urban market of
Yopal, Colombia.

The analytical framework was structured around the proposed conceptual model.
First, the study examined the economic consolidation of the pet care market through
recurrent household expenditures on pet food, veterinary care, healthcare products, ac-
cessories, and complementary services. This component corresponds to Hypotheses H1a
and H1b. H1a proposes that greater intensity of recurrent spending on pet care products
and services is positively associated with a higher likelihood of perceiving these expendi-
tures as having a moderate-to-high economic incidence on the household budget, whereas
H1b proposes that affective legitimization of pet-related spending is also associated with
perceived economic incidence, independently of expenditure intensity and household
socioeconomic characteristics.

Second, the study investigated the adoption of online purchasing channels and the
barriers reported by consumers who do not purchase pet care products online. This com-
ponent addresses Hypothesis H2, which proposes that, among consumers who do not
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use digital purchasing channels, the reported barriers to online shopping—including dis-
trust, limited internet access, low digital familiarity, and limited awareness of trustworthy
websites—vary significantly across age and income groups.

Finally, the methodological design enabled the evaluation of Proposition 1, which
argues that, in emerging urban markets, the economic consolidation of a consumption
category does not necessarily imply the digital maturity of its commercial channels. To
examine this proposition, evidence on recurrent expenditures and perceived economic
incidence was contrasted with the low adoption of online purchasing channels and the
digital barriers reported by consumers.

The study was conducted in Yopal, the capital city of the Department of Casanare,
Colombia. The city was selected as an example of an emerging urban market because it
functions as the principal commercial, financial, and service center for its surrounding
region while lacking the level of digital, logistical, and commercial infrastructure typically
found in large metropolitan areas.

Primary data were collected through a structured survey administered to residents of
Yopal aged 18 years or older. The questionnaire was administered in person via an online
application. Participants were interviewed at the exits of residential complexes, shopping
malls, the main universities, and in some locations in the city center. A non-probability
convenience sampling strategy was employed, resulting in an initial database of 669 re-
spondents. Of these, 619 participants reported owning at least one companion animal and
therefore constituted the analytical sample used for descriptive, bivariate, and multivariate
regression analyses. As a contextual reference for assessing the numerical adequacy of
the sample, the 2018 National Population and Housing Census recorded 112,857 residents
aged 18 years or older in Yopal [24]. Under a hypothetical simple random sampling design,
a population of this size would require approximately 383 participants, assuming a 95%
confidence level, a 5% margin of error, and maximum population variability (p = 0.50).
The analytical sample of 619 pet owners exceeded this conventional benchmark by ap-
proximately 61.6%. Nevertheless, this comparison is presented solely as an indicator of
numerical adequacy. Because participants were selected through non-probability conve-
nience sampling, the sample size achieved does not confer statistical representativeness or
permit the assignment of a design-based margin of error to the findings.

Because some variables contained missing values or invalid categories for specific
statistical procedures, the effective sample size varied across analyses. Accordingly, a
complete-case analysis approach was adopted for each statistical procedure. Attention
was given to the pronounced imbalance between physical and online purchasing chan-
nels observed in the data, as online purchasing represented only a small proportion of
respondents’ purchasing behavior. Consequently, the analysis of e-commerce adoption was
treated as exploratory rather than as a confirmatory predictive modeling exercise.

5.2. Survey Instruments and Measures

Data were collected using a structured questionnaire consisting of 24 items organized into
four sections. The complete questionnaire is provided as Supplementary Material S1. The
first section gathered respondents’ sociodemographic and household information, includ-
ing household composition, age, gender, number of children, socioeconomic stratum, and
monthly household income. The second section focused on pet ownership characteristics,
including the number and type of companion animals, as well as household expenditures
on pet food, veterinary care, healthcare products, accessories, complementary services,
and animal healthcare. The third section explored respondents’ perceptions regarding
the availability of veterinary services in Yopal, the adequacy of veterinary service costs,
the emotional value attributed to companion animals, and their perceived contribution to
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household well-being. The fourth section examined purchasing behavior by distinguishing
between physical and online purchasing channels and identifying the main reasons for
not using digital purchasing platforms. The survey was administered between February
and April 2025. Before administration, the research team reviewed the wording, response
categories, sequence, and technical presentation for clarity and comprehensibility.

Expenditure variables were measured using ordinal expenditure ranges expressed in
Colombian pesos (COP) and subsequently converted into U.S. dollars (USD) for the presen-
tation of the results (Monetary amounts originally reported in Colombian pesos (COP) were
converted to U.S. dollars (USD) using an approximate exchange rate of US$1 = COP 3100.
Perception variables were measured using categorical response scales that assessed the
perceived economic impact of pet-related expenditures, the adequacy of veterinary ser-
vice availability, the perceived appropriateness of veterinary costs, and the emotional
and well-being value attributed to companion animals. The e-commerce section included
respondents’ primary purchasing channel and the reported reasons for not purchasing
online, including distrust of digital platforms, limited internet access, lack of awareness of
trustworthy websites, and insufficient knowledge of how to shop online.

The questionnaire was designed primarily as a descriptive market-diagnostic instru-
ment and did not seek to estimate latent psychometric constructs. The item concerning
distrust of digital platforms captured a reported reason for not purchasing online and
should not be interpreted as a validated measure of digital trust. Perceived risk was in-
corporated into the theoretical interpretation of e-commerce adoption but was not directly
measured. Similarly, the emotional benefits attributed to companion animals and their
perceived contribution to household well-being were captured through separate survey
items and were not combined into a psychometric scale of affective value. Consequently,
internal consistency coefficients and latent-variable validity tests were not applicable to
these observed indicators.

The use of concise items was intended to reduce respondent burden and to support a
broad descriptive assessment of expenditure patterns, purchasing channels, and reported
obstacles. Nevertheless, single-item measures provide limited coverage of multidimen-
sional constructs and may be more sensitive to wording and measurement error. The
results are therefore interpreted at the level of the specific survey questions rather than as
comprehensive estimates of digital trust, perceived risk, or affective value. Future studies
should use validated multi-item scales and assess their reliability, convergent validity, and
discriminant validity.

5.3. Construct Operationalization

The variables included in the empirical analysis were operationalized in accordance
with the conceptual model, the survey items, and the analytical procedures described
above. Table 1 summarizes the operational definition of each construct or observed variable,
the corresponding survey indicators, measurement scales and coding procedures, their
relationship with the hypotheses and proposition, and the statistical techniques used for
analysis. Consistent with the design of the questionnaire, affective legitimization and digital
barriers were represented through observed indicators rather than latent psychometric
constructs, while the digitally incomplete market configuration was derived from the
analytical integration of expenditure patterns, purchasing-channel behavior, and reported
digital barriers.
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Table 1. Operationalization of constructs and variables.

Construct or Observed
Variable Operational Definition Survey Items or

Indicators
Measurement Scale and
Coding

Relationship with
Hypotheses or
Proposition

Analytical Approach

Affective legitimization of
pet-related spending

Degree to which
respondents perceive
pet-related expenditures
as justified by the
emotional benefits and
well-being associated with
companion animals. This
dimension captures how
households interpret and
legitimize the economic
relevance of pet care
expenditures.

Perceived justification of
pet-related expenditures
based on emotional
benefits; perceived
contribution of companion
animals to household
well-being.

Categorical perception items
are analyzed separately. The
indicators were not
combined into a
psychometric or latent
construct. Dummy variables
were created for inclusion in
the regression model, using
the corresponding reference
categories.

Main explanatory
variables for H1b;
contextual contribution to
Proposition 1.

Descriptive statistics and
binary logistic
regression.

Intensity of recurrent pet
care expenditures

Level of household
expenditure allocated to
recurrent pet care
products and services.

Monthly expenditure on
pet food; monthly
veterinary expenditure;
expenditure on pet
products and accessories;
expenditure on
complementary services;
annual pet healthcare
expenditure.

Ordinal expenditure ranges
originally measured in
Colombian pesos (COP) and
converted into U.S. dollars
(USD) for reporting. For
regression analysis,
expenditure categories were
dummy coded using the
lowest expenditure range as
the reference category.

Main explanatory
variables for H1a.

Descriptive statistics and
binary logistic
regression.

Perceived economic
incidence

Respondents’ assessment
of the extent to which
pet-related expenditures
affect the household
budget.

Survey item assessing the
perceived economic
incidence of pet-related
expenditure on household
finances.

Dichotomous variable:
1 = moderate or high
perceived economic
incidence; 0 = no or low
perceived economic
incidence.

Dependent variable for
H1a and H1b.

Binary logistic
regression.
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Table 1. Cont.

Construct or Observed
Variable Operational Definition Survey Items or

Indicators
Measurement Scale and
Coding

Relationship with
Hypotheses or
Proposition

Analytical Approach

Sociodemographic profile

Individual and household
characteristics that may
differentiate expenditure
patterns, perceived
economic incidence, online
purchasing behavior, and
digital barriers.

Age group; gender;
number of children;
household composition;
socioeconomic stratum;
monthly household
income.

Categorical variables.
Socioeconomic stratum and
household income were
included as control variables
in the perceived economic
incidence model. Age and
household income were
used to examine differences
in digital barriers and online
exploration patterns.

Control variables for H1a
and H1b; grouping
variables for H2;
contextual variables for
Proposition 1.

Descriptive statistics;
binary logistic
regression; chi-square
tests of independence;
Fisher’s exact test when
required; exploratory
binary logistic regression
for online purchasing.

E-commerce adoption

Use of an online channel
as the respondent’s
primary purchasing
channel for pet care
products.

Primary purchasing
channel: physical store or
online channel.

Dichotomous variable:
1 = online channel;
0 = physical channel.
Missing observations were
excluded from the
corresponding analyses.

Defining the adoption
pattern considered in H2
and provides empirical
evidence for Proposition 1.
It is also the dependent
variable in the exploratory
online-purchasing model.

Frequencies and
percentages; exploratory
binary logistic regression
with age and household
income as predictors.

Digital barriers to online
purchasing

Main reasons reported by
respondents for not using
online purchasing
channels for pet care
products.

Distrust of digital
platforms; limited internet
access; insufficient
knowledge of how to
purchase online; limited
awareness of trustworthy
websites.

Nominal categorical
variable. Nonresponses
were reported separately
and excluded from the
inferential analyses of
substantive barriers.

Main outcome examined
under H2.

Frequencies; percentages;
cross-tabulations;
Pearson’s chi-square
tests; Fisher’s exact test
with Monte Carlo
simulation when
expected cell counts
were sparse.
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Table 1. Cont.

Construct or Observed
Variable Operational Definition Survey Items or

Indicators
Measurement Scale and
Coding

Relationship with
Hypotheses or
Proposition

Analytical Approach

Digitally incomplete
market configuration

Relational mismatch in
which recurrent and
economically active
coexists with limited
digital transactional
conversion and persistent
consumer-facing frictions.

Recurrent expenditure
patterns; perceived
economic incidence;
prevalence of physical
versus online purchasing
channels; reported digital
barriers.

Interpretative market-level
configuration derived from
the integration of empirical
results. It was not measured
through a direct scale or
estimated as a latent
variable.

Central interpretative
configuration for
Proposition 1.

Analytical integration of
descriptive, bivariate,
and multivariate
findings.

Note. Affective legitimization was operationalized through separate observed survey indicators and was not estimated as a latent psychometric construct. H1a
examines the association between recurrent pet care expenditure intensity and moderate-to-high perceived economic incidence, whereas H1b examines the
association between affective legitimization and perceived economic incidence. Both sub-hypotheses are evaluated within the binary logistic regression model. Pet
ownership structure and socioeconomic characteristics are included as explanatory or control variables in this model. The digitally incomplete market configuration
is an interpretative market-level concept derived from the integration of recurrent demand, limited online purchasing, and reported digital barriers; it is not a
validated digital maturity scale.
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5.4. Statistical Analysis

Data processing and statistical analyses were performed using R statistical soft-
ware (version 4.5.3). The anonymized database used for the analyses is provided as
Supplementary Material S2. Initially, categorical variables were coded as factors, and the
dataset was screened for missing values and invalid categories. A complete-case analysis
approach was applied to each statistical procedure; therefore, the effective sample size
varied depending on the variables included in each analysis.

The first stage consisted of a descriptive analysis based on absolute frequencies, valid
percentages, and frequency distribution tables. This analysis was used to characterize
the study sample, the structure of pet ownership, household expenditure patterns, the
affective value attributed to companion animals, the perceived economic incidence of
pet-related expenditures, and the predominant purchasing channel. These descriptive
findings provided the empirical basis for interpreting the affective legitimization of pet
care consumption and the economic consolidation of the pet care market.

5.4.1. Binary Logistic Regression for Perceived Economic Incidence

To test Hypothesis H1a and H1b, a binary logistic regression model was estimated
to examine the factors associated with the perceived economic incidence of pet-related
expenditures on the household budget. The dependent variable was derived from the
respondents’ perceived economic impact of pet-related expenditures and was dichotomized
as follows: responses indicating “Moderate” or “High” economic incidence were coded as
1, whereas responses indicating “No Impact” or “Low Impact” were coded as 0. Missing or
invalid observations were excluded from the analysis.

The explanatory variables included expenditure ranges for pet food, veterinary care,
pet products and accessories, complementary services, annual healthcare expenditures,
number of companion animals, socioeconomic stratum, and monthly household income.
Reference categories corresponded to the lowest expenditure ranges, ownership of a single
companion animal, the absence of each specific pet type, socioeconomic stratum 1, and
household income below one monthly legal minimum wage.

The general specification of the model was as follows:

logit(pi) = log
(

pi
1 − pi

)
= β0 +

k

∑
j=1

βjχij

where pi denotes the probability that respondent i perceives pet-related expenditures as
having a moderate or high economic impact on the household budget, and χij represents the
set of explanatory variables related to expenditure patterns, pet ownership characteristics,
and respondents’ socioeconomic profiles.

Before model estimation, multicollinearity among the explanatory variables was
assessed using the Generalized Variance Inflation Factor (GVIF), an extension of the con-
ventional VIF that is appropriate for categorical predictors with more than one degree

of freedom. The standardized indicator GVIF
(1/(2 ∗ df))

was used to ensure comparability
among predictors with different numbers of parameters and was interpreted analogously
to the conventional VIF, where values below 2.0 indicate negligible multicollinearity. All
predictors included in the model exhibited GVIF(1/(2 ∗ df)) values well below this threshold,
ranging from 1.06 for justification based on emotional benefits to 1.19 for veterinary care
expenses, followed by pet product expenses and monthly household income (both at
1.17), and food expenses at 1.16. Although all five expenditure predictors were introduced
into the model simultaneously, multicollinearity remained minimal, indicating that the
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simultaneous inclusion of these variables did not significantly inflate standard errors or
compromise the interpretability of the individual coefficients.

Model parameters were estimated using Maximum Likelihood Estimation (MLE).
Overall model fit was assessed using the Likelihood Ratio Test, the Akaike Information
Criterion (AIC), and McFadden’s pseudo-R2 as indicators of model fit and parsimony.
Results were interpreted based on the estimated regression coefficients (β), their standard
errors, the corresponding odds ratios (eβ), and associated p-values. This analytical approach
enabled the assessment of whether greater recurrent expenditures on pet care products
and services increased the probability that households perceived pet-related spending as
having a moderate or high economic impact on their budgets.

5.4.2. Exploratory Analysis of E-Commerce Adoption and Digital Barriers

To examine Hypothesis H2, an exploratory analysis of e-commerce adoption and
digital barriers was conducted. This component was not treated as a confirmatory pre-
dictive model because only a small proportion of respondents reported using online
purchasing channels, resulting in a pronounced imbalance between physical and digi-
tal purchasing behavior.

The analysis was conducted in three stages. First, the distribution of respondents’
primary purchasing channels was described by distinguishing between physical and on-
line purchasing. Second, the reported reasons for not purchasing online were analyzed
using frequency distributions and percentages. These reasons included distrust of online
platforms, limited internet access, insufficient knowledge of how to purchase online, and
limited awareness of trustworthy websites. Third, chi-square tests of independence were
performed to determine whether the distribution of these barriers differed significantly
across age and income groups.

The chi-square analyses were restricted to the subgroup of respondents who did not
use online purchasing as their primary purchasing channel. The null hypothesis assumed
independence between respondents’ sociodemographic characteristics and the reported
barriers to online purchasing, whereas the alternative hypothesis proposed an association
between these variables. Statistical significance was evaluated at α = 0.05. This procedure
allowed the identification of statistically significant differences in digital barriers across age
groups and income levels, thereby providing empirical evidence for Hypothesis H2.

In addition, to further characterize the patterns of digital adoption, an exploratory
binary logistic regression model was estimated. The dependent variable was the choice
of purchasing channel (1 = Online; 0 = Physical), with age and monthly income as predic-
tors. Given the low frequency of the event of interest, the model utilized an ordinal-linear
specification for the predictors to ensure parsimony and stability in the estimations. This
component was intended to illustrate differential patterns of digital adoption across so-
ciodemographic segments rather than to estimate a confirmatory predictive model. The
global fit was assessed using the Likelihood Ratio test, and the uncertainty of the estimates
was captured through 95% confidence intervals, which are reported alongside the predicted
probabilities in the Section 6.

Finally, Proposition 1 was evaluated through an analytical integration of empirical
evidence. Because only a small proportion of respondents (approximately 5% of the
sample) reported purchasing pet care products through online channels, the proposition
was examined from an exploratory perspective by integrating the findings obtained from
the descriptive analyses, contingency tables, chi-square tests of independence, and the
exploratory logistic regression analysis of online channel adoption. Market economic
consolidation was assessed through recurrent expenditure patterns and perceived economic
incidence, whereas digital maturity was evaluated based on the limited use of online
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purchasing channels and the digital barriers reported by respondents. Comparing these
dimensions made it possible to identify the digital maturity gap characterizing the pet care
market in Yopal.

5.5. Use of Generative Artificial Intelligence

During the preparation of this manuscript, the authors used ChatGPT 5.5 to assist
with language refinement, improvement of clarity and coherence, organization of the
introduction, alignment with the journal template, and formatting support for citations
according to the numerical citation style required by the journal. ChatGPT was also used to
suggest recent academic literature related to adoption of e-commerce, consumer behavior,
digital trust, and emerging markets. The authors have reviewed and edited the output and
take full responsibility for the content of this publication.

5.6. Ethical Considerations

The study was conducted with adult residents of Yopal, Colombia. Participation was
entirely voluntary, and all data were processed in aggregated form without any individual
identification of participants. The information collected was used exclusively for academic
and research purposes.

The research protocol was reviewed and approved by the Research Ethics Committee
of Corporación Universitaria Remington (Approval Record No. 04, 6 June 2024). Before
participating, all respondents were informed about the academic purpose of the study and
provided their voluntary informed consent. Data were analyzed anonymously and are
reported exclusively in aggregated form to ensure participants’ confidentiality and privacy.

6. Results
The results are presented in four sections following the conceptual model and the

hypotheses proposed in this study. First, the sociodemographic profile of pet owners sur-
veyed in Yopal is described. Second, the analysis examines the affective value attributed to
companion animals, recurrent expenditure patterns, and the perceived economic incidence
of pet-related spending. Third, e-commerce adoption and the digital barriers reported by
respondents who do not use online purchasing channels are analyzed. Finally, the results
of the binary logistic regression model are presented to identify the factors associated
with a moderate or high perceived economic incidence of pet-related expenditures on
household budgets.

6.1. Sociodemographic Profile

A total of 669 residents of Yopal participated in the survey examining the economic
impact of household expenditures on companion animals. Of the total sample, 619 respon-
dents (92.5%) reported owning at least one companion animal and therefore constituted
the analytical sample for the study.

In terms of gender, 62.0% of respondents were female, 35.7% were male, and 2.3%
preferred not to disclose their gender. Regarding household composition, 31.7% lived alone,
whereas 68.3% resided in households consisting of more than one person. The largest
age groups were 18–23 years (23.1%) and 24–29 years (21.1%), indicating a substantial
representation of young adults within the sample.

Regarding family composition, 54.8% of respondents lived in households without
children, while 20.4% lived in households with one child. The socioeconomic distribution
revealed a concentration in the lower and lower-middle socioeconomic strata. Specifically,
45.7% of respondents belonged to stratum 1, 32.0% to stratum 2, 16.3% to stratum 3, and
5.7% to stratum 4. With respect to monthly household income (Table 2), 38.4% reported
earning the equivalent of one monthly legal minimum wage, 36.7% reported income
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between two and three monthly legal minimum wages, 15.5% reported income below one
monthly legal minimum wage, and 9.0% reported earning more than four monthly legal
minimum wages (monetary amounts originally reported in Colombian pesos (COP) were
converted to U.S. dollars (USD) using an approximate exchange rate of US$1 = COP 3100;
the 2026 Colombian minimum monthly wage was COP 1,750,905 (approximately US$565)).

Table 2. Distribution of the sample by socioeconomic stratum and monthly household income.

Socioeconomic Stratum Persons (n) (%) Monthly Income Range Persons (n) (%)

Stratum 1 283 45.7% <1 MLMW 96 15.5%

Stratum 2 198 32.0% 1 MLMW 238 38.4%

Stratum 3 101 16.3% 2–3 MLMW 227 36.7%

Stratum 4 35 5.7% >4 MLMW 56 9.0%

No response 2 0.3% No response 2 0.3%

Total 619 100% Total 619 100%

Regarding pet ownership structure, 43.9% of households reported owning one com-
panion animal, 30.4% owned two, 16.0% owned three, 4.4% owned four, and 5.3% owned
five or more companion animals. Overall, pet ownership was concentrated primarily
among households with one or two companion animals. By pet type, dogs were the most
frequently reported companion animals, followed by cats and, to a lesser extent, birds. This
ownership pattern underscores the importance of products and services related to pet food,
animal healthcare, and veterinary services for dogs and cats within the local market.

6.2. Affective Valuation and Recurrent Spending

The findings indicate that pet care expenditures constitute a recurrent component of
household budgets, as shown in Table 3. Regarding monthly expenditures on pet food,
the most frequently reported spending ranges were USD 8.06–USD 16.13 (30.7%), more
than USD 32.26 (30.0%), and USD 16.45–USD 32.26 (28.0%). Only 11.2% of respondents
reported monthly expenditures below USD 8.06. This distribution indicates that pet food
represents one of the primary components of recurrent household expenditures associated
with companion animal ownership.

Table 3. Monthly expenses for food and veterinary services.

Expenditure
Range (USD)

Expenditure
Range (COP)

Monthly Pet Food Expenditures Monthly Veterinary Expenditures

n (%) n (%)

<8.06 <25,000 69 11.2 70 11.3

8.06–16.13 25,000–50,000 190 30.7 224 36.2

16.45–32.26 51,000–100,000 173 28.0 139 22.5

>32.26 >100,000 186 30.0 185 29.9

No response No response 1 0.16 1 0.16

Total Total 619 100 619 100

A similar pattern was observed for monthly veterinary expenditures. Specifically,
36.2% of respondents reported spending USD 8.06–USD 16.13 per month, 29.9% reported
expenditures exceeding USD 32.26, 22.5% spent between USD 16.45 and USD 32.26, and
11.3% reported expenditures below USD 8.06. These findings suggest that veterinary care
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has become an established component of household expenditures related to companion
animal care, although expenditure intensity varies across households.

The perceived economic incidence of pet-related expenditures indicates that spend-
ing on companion animals is not marginal for a substantial proportion of households.
Specifically, 13.7% of respondents perceived these expenditures as having a high economic
impact on their household budgets, whereas 27.0% perceived a moderate impact. Taken
together, 40.7% of respondents reported that pet-related expenditures had a moderate-to-
high economic impact on their household finances. By contrast, 37.8% indicated that these
expenditures had little impact, while 20.8% considered that they had no economic impact
on the household budget.

The affective value attributed to companion animals provides an important explana-
tion for the recurrent nature of these expenditures. Overall, 73.4% of respondents stated
that their investment in companion animals was fully justified by the emotional benefits
they provide, while 70.6% perceived that their companion animals made a substantial
contribution to household well-being. These findings suggest that pet care expenditures
constitute a recurrent and emotionally legitimized category of household consumption, as
resource allocation is motivated not only by functional needs but also by the emotional
value that companion animals acquire within the family.

Additionally, 75.7% of respondents considered the availability of veterinary services
in Yopal to be sufficient. Nevertheless, 36.4% perceived that the cost of these services
was not appropriate, indicating that although veterinary services are generally available,
important challenges remain regarding affordability and economic access to specialized
animal healthcare.

6.3. E-Commerce Adoption and Digital Barriers

The adoption of e-commerce in the Yopal pet product market remains limited. Regard-
ing the primary purchasing channels, 586 respondents reported buying pet products in
physical stores; however, five of the 586 physical store shoppers were excluded from the
subgroup analyses due to incomplete responses, resulting in a final analytical sample of
581. Only 31 used online channels (with two missing values). This confirms that physical
stores are the dominant channel.

Given that only 31 respondents identified online purchasing as their primary channel
(5.07% of valid cases), the descriptive distribution of purchasing channels and the analysis
of reported barriers constitute the primary empirical evidence regarding digital adoption
in this study. The binary logistic model presented below is retained only as a secondary
exploratory analysis of tentative age- and income-related patterns and should not be
interpreted as a confirmatory predictive model.

To explore differences in consumers’ propensity to purchase online, predicted prob-
abilities of online purchasing were estimated using an exploratory binary logistic regres-
sion model. Given the low prevalence of the event (31 online buyers out of 612 valid
cases; 5.07%), the model was specified parsimoniously, including only age and monthly
income as predictors. The model showed a significant adjusted improvement over the
null model (χ2 = 6.457, p = 0.040), although its overall predictive capacity was limited
(R2

Nagelkerke = 0.032; AIC = 244.88). The full model specification, including coefficients,
standard errors, and confidence intervals, is provided in Table 4.

Regarding the individual effects, age was not statistically significantly associated with
the probability of purchasing online (β = 0.057, SE = 0.141, p = 0.684). Monthly house-
hold income showed a moderate positive association (β = 0.488, Se = 0.273, OR = 1.629),
although it did not reach conventional levels of statistical significance (p = 0.074). Never-
theless, given the magnitude of the odds ratio and the proximity of the lower bound of the
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confidence interval to unity (IC 95%: 0.954–2.785) the results suggest an exploratory tendency
toward a greater propensity to engage in e-commerce among higher-income segments.

Table 4. Coefficients of the logistic regression model for online purchase probability.

Predictor β Std. Error z-Statistic p-Value OR 95% CI for OR

Intercept −3.901 0.932 −4.185 <0.001 0.02 (0.003–0.126)

Age (Ordinal scale) 0.057 0.141 0.407 0.684 1.059 (0.803–1.397)

Income (Ordinal scale) 0.488 0.273 1.785 0.074 1.629 (0.954–2.785)

Notes: Model Fit Statistics: Log-likelihood = −119.44; AIC = 244.88; Likelihood Ratio Test
(χ2 = 6.457, df = 2, p = 0.040). Pseudo-R2: McFadden = 0.026; Nagelkerke = 0.032. Sample
size: n = 612 (31 events: online buyers; 581 non-events: physical buyers).

The visual evidence presented in Figure 2 complements these findings. The predicted
probability curves show a slight positive slope across all income groups, suggesting that
the estimated probability of purchasing online increases modestly with age. However,
examination of the 95% confidence intervals, represented by the shaded bands, reveals sub-
stantial overlap across groups, particularly at middle-income levels. This overlap indicates
that the observed differences are not sufficiently precise to support the identification of
clearly differentiated behavioral segments.

Figure 2. Predicted probability of online purchasing by age and household income. Note. The
figure presents exploratory predicted probabilities of online purchasing. Given the limited number of
respondents reporting online purchases, these results should not be interpreted as evidence from a
confirmatory predictive model of e-commerce adoption.

Among respondents who did not purchase pet care products online, the most frequent
barrier was distrust of digital platforms, identified by 222 respondents (46.54%). The
second most frequent barrier was limited internet access, reported by 144 respondents
(30.19%). Other barriers mentioned included a lack of knowledge about how to shop online
(69 respondents) and a lack of information about trustworthy websites (42 respondents).
These percentages are shown in Table 5 and were calculated based on the subsample of re-
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spondents who completed this specific section (477), excluding 109 missing or inapplicable
cases from the larger group of non-buyers (586). Overall, these findings indicate that low
adoption of online purchasing channels is primarily associated with deficiencies in digital
trust, internet accessibility, and familiarity with digital technologies.

Table 5. Reported reasons for not purchasing online.

Reason for Not Purchasing Online Frequency Percentage (%)

Distrust of digital platforms 222 46.54%

Limited internet access 144 30.19%

Lack of knowledge about how to shop online 69 14.47%

Limited awareness of trustworthy websites 42 8.80%

Total 477 100%

The distribution of reported barriers varied significantly across age groups. Among
respondents who provided a substantive response to the barrier question, the association
between age and reasons for not purchasing online was statistically significant according to
both Pearson’s chi-square test, χ2(18) = 35.27, p = 0.0087, and Fisher’s exact test with Monte
Carlo simulation (10,000 simulations), p = 0.0192. As shown in Figure 3, the distribution
of barriers was not homogeneous across age groups. Distrust of digital platforms was the
most frequently reported barrier across most age categories, whereas differences between
observed and expected frequencies were particularly evident for lack of online shopping
skills among respondents aged 51–60 years (11 observed versus 3.63 expected). Six cells had
expected frequencies below 5, indicating sparse combinations of age and barrier categories;
however, the association remained statistically significant when evaluated using the Monte
Carlo–simulated Fisher test. Overall, these findings indicate that the barriers reported by
non-adopters of online purchasing vary across age groups, with differences particularly
evident in aspects of digital familiarity and online shopping skills.

Figure 3. Cross-tabulation of age groups and reported reasons for not purchasing online. Note.
The figure illustrates the distribution of respondents’ reported reasons for not purchasing online
across age groups. The association between the two variables was evaluated using a chi-square test
of independence.
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A statistically significant association was also identified between household income
and the reported reasons for not purchasing online, χ2(9) = 21.04, p = 0.0125. As shown
in Figure 4, the distribution of reported barriers varied across income groups. Distrust of
digital platforms was the most frequently reported barrier across all income categories,
although differences between observed and expected frequencies indicate variation in the
relative distribution of barriers. Among households with incomes above 4 MW, distrust of
digital platforms was reported more frequently than expected (26 observed vs. 16.67 ex-
pected), whereas lack of online shopping skills was reported less frequently than expected
(1 observed vs. 5.23 expected). Although one cell had an expected frequency below 5, the
association remained statistically significant when assessed using Fisher’s exact test with
Monte Carlo simulation (10,000 simulations), p = 0.013. Overall, these findings indicate that
the distribution of barriers to online purchasing varies across household-income groups,
particularly with respect to digital trust and online shopping skills.

Figure 4. Cross-tabulation of household income and reported reasons for not purchasing online.

These findings provide support for Hypothesis H2, indicating that, among consumers
who do not use online purchasing channels, the distribution of reported barriers varies
significantly across both age and household-income groups. Distrust of digital platforms
was the most frequently reported barrier across most demographic categories, while differ-
ences in specific barriers were particularly evident among older respondents and across
household-income groups. Although several cells had low expected frequencies, the statis-
tical associations remained significant when assessed using Fisher’s exact test with Monte
Carlo simulation (10,000 simulations), confirming the robustness of the bivariate findings.
Overall, the results indicate that limited adoption of online purchasing among non-adopters
is associated with a combination of barriers related to digital trust, internet access, and
familiarity with online purchasing.

6.4. Logistic Regression for Perceived Economic Incidence

To test Hypothesis H1, a binary logistic regression model was estimated to identify
the factors associated with a moderate-to-high perceived economic incidence of pet-related
expenditures on household budgets. Before interpreting the model coefficients, mul-
ticollinearity diagnostics confirmed the absence of problematic collinearity among the
explanatory variables (all the GVIF(1/(2 ∗ df)) < 2), supporting the stability of the estimated
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parameters. The dependent variable was dichotomized as 1 when respondents reported
a moderate or high economic incidence and 0 when they reported low or no economic
incidence. The explanatory variables included expenditures on pet food, veterinary care,
pet products and accessories, complementary services, annual healthcare expenditures,
number of companion animals, socioeconomic stratum, and monthly household income.
The model was estimated using complete-case observations. The complete regression
estimates, including coefficients, standard errors, odds ratios, 95% confidence intervals,
and p-values, are presented in Table 6.

A binary logistic regression model was estimated to identify the factors associated with
a moderate-to-high perceived economic burden of pet-related expenditures on household
budgets. The model evaluates two complementary predictors of this perceived burden: the
intensity of household spending on pets and the affective justification for such expendi-
tures. The dependent variable was operationalized as a binary outcome by dichotomizing
perceived economic impact (1 = moderate/high; 0 = none/low). Affective justification was
represented by two dimensions: emotional attachment, which captures the psychological
bond with the pet, and felt obligation, reflecting the perceived responsibility to provide care
regardless of financial cost. The model also included expenditures on pet food, veterinary
care, products, and services, together with socioeconomic controls for household income
and socioeconomic stratum.

To evaluate H2, the overall statistical model was examined. The model exhibited a
significantly better overall fit than the null model. Residual deviance decreased from 811.17
(df = 598) in the intercept-only model to 641.45 (df = 563) in the full model, representing
a statistically significant reduction of approximately 169.75 deviance units (χ2 = 169.75,
df = 31, n = 602, p < 0.001). As complementary measures of model performance, Mc-
Fadden’s pseudo—R2 was 0.18, and the Akaike Information Criterion (AIC) was 713.4.
Collectively, these indicators suggest that the inclusion of the explanatory variables sub-
stantially improved model fit and provided an adequate representation of respondents’
perceived moderate-to-high economic incidence of pet-related expenditures.

The most consistent predictor was monthly expenditure on pet food. Relative to the
reference category (households spending less than USD 8 per month), all higher expen-
diture categories exhibited positive and statistically significant coefficients. Specifically,
households spending USD 8–USD 16 per month were 2.68 times more likely to perceive pet-
related expenditures as having a moderate or high economic impact (OR = 2.68). This effect
increased to 3.92 among households spending USD 16–USD 32 (OR = 3.92) and reached 6.16
among those spending more than USD 32 per month (OR = 6.16). These findings indicate
that as monthly expenditures on pet food increase, so does the probability that households
perceive companion animal ownership as imposing a moderate or high economic burden.
Given its recurrent nature and its substantial share of household expenditures, pet food
constitutes the component with the greatest influence on this perception.

Monthly veterinary care expenses showed a different pattern. Spending levels did not
differ significantly from the baseline category; however, for expenses above $32, the p-value
was 0.057. This finding suggests that high-cost veterinary expenses—likely associated
with specialized treatments, emergency care, or complex medical procedures—may be
generating the greatest perceived financial burden.
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Table 6. Binary logistic regression model of moderate-to-high perceived economic incidence of
pet-related expenditures.

Variable Category β SE OR 95% CI p-Value

Monthly food
expenditure

<US$8 (Ref.) — — 1.00 — —
US$8–16 1.105 0.486 3.02 1.22–8.40 0.023
US$16–32 1.511 0.51 4.53 1.75–13.12 0.003
>US$32 1.947 0.559 7 2.44–22.15 <0.001

Monthly veterinary
expenditure

<US$6 (Ref.) — — 1.00 — —
US$6–16 −0.057 0.281 0.94 0.55–1.64 0.839
US$16–32 0.11 0.355 1.12 0.56–2.25 0.758
>US$32 0.922 0.484 2.51 0.98–6.57 0.057

Pet products and
accessories

<US$3 (Ref.) — — 1.00 — —
US$3–16 −1.091 0.295 0.34 0.19–0.59 <0.001
US$16–32 −1.511 0.359 0.22 0.11–0.44 <0.001
>US$32 −1.356 0.374 0.26 0.12–0.53 <0.001

Pet-related services

<US$3 (Ref.) — — 1.00 — —
US$3–16 −0.675 0.308 0.51 0.27–0.92 0.028
US$16–32 0.007 0.48 1.01 0.39–2.60 0.989
>US$32 −0.4 0.479 0.67 0.26–1.71 0.404

Annual healthcare
expenditure

<US$32 (Ref.) — — 1.00 — —
US$32–161 0.412 0.267 1.51 0.90–2.56 0.123

US$161–323 1.226 0.343 3.41 1.75–6.74 <0.001
US$323–968 1.02 0.474 2.77 1.10–7.10 0.031

>US$968 0.506 0.77 1.66 0.36–7.71 0.511

Affective justification

Yes, completely (Ref.) — — 1.00 — —
Yes, partially 0.615 0.259 1.85 1.11–3.09 0.018
No, partially −0.552 0.772 0.58 0.11–2.38 0.474

No, not at all 2 — — — — —

Perceived well-being

0–10 (Ref.) — — 1.00 — —
11–30 1.573 0.997 4.82 0.77–43.23 0.115
31–60 1.657 0.893 5.24 1.08–40.56 0.063

61–100 1.347 0.877 3.85 0.82–29.17 0.125

Number of pets

1 (Ref.) — — 1.00 — —
2 0.634 0.258 1.89 1.14–3.13 0.014
3 0.583 0.355 1.79 0.89–3.61 0.101
4 0.266 0.539 1.30 0.45–3.77 0.622

5 or more 0.568 0.528 1.77 0.63–5.05 0.282

Socioeconomic stratum

Stratum 1 (Ref.) — — 1.00 — —
Stratum 2 0.159 0.239 1.17 0.73–1.87 0.507
Stratum 3 0.687 0.339 1.99 1.03–3.88 0.042
Stratum 4 1.166 0.515 3.21 1.19–9.04 0.024

Monthly household
income

<1 MMW (Ref.) — — 1.00 — —
1 MMW 0.108 0.33 1.11 0.59–2.15 0.745

2–3 MMW 0.209 0.361 1.23 0.61–2.51 0.563
>4 MMW −0.806 0.504 0.45 0.16–1.20 0.11

Note. 1. β = logistic regression coefficient on the logit scale; SE = standard error; OR = odds ratio; 95%
CI = 95% confidence interval. Reference categories are indicated by (Ref.). MMW: Minimum Monthly
Wage. 2. The category “No, not at all” for affective justification exhibited quasi-complete separation
associated with its low frequency; therefore, its estimates are not reported or interpreted. 3. The
sample size was distributed as follows: 363 participants had little or low incidence, 252 participants
had medium or high incidence, and data were missing for six participants.
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Expenditures on pet products and accessories showed a negative association with the
perceived economic incidence of pet-related expenditures. Compared with households
spending less than USD 3, those reporting higher expenditures on pet products and ac-
cessories exhibited significantly lower odds of perceiving a moderate or high economic
impact. Households spending USD 3–USD 16 experienced an approximately 65% reduction
in the odds of reporting a moderate or high economic incidence (β = −1.091; OR = 0.34;
p < 0.001). This reduction became even greater among households spending USD 16–USD 32
(β = −1.511; OR = 0.22; p < 0.001) and those spending more than USD 32 (β = −1.356;
OR = 0.26; p < 0.001). Because household income and socioeconomic stratum were
controlled within the model, these findings suggest that discretionary spending on non-
essential items—such as toys or decorative accessories—reflects flexible, non-recurrent
purchases that do not drive financial strain. Instead, perceived economic burden is predom-
inantly concentrated in rigid, non-discretionary expenses such as food and health care.

Annual pet healthcare expenditures also emerged as a significant predictor. Compared
with households spending less than USD 32 annually, those reporting expenditures between
USD 161 and USD 323 were 3.41 times more likely to perceive a moderate or high economic
incidence (β = 1.226; OR = 3.41; p < 0.001), whereas households spending between USD 323
and USD 968 exhibited 2.93 times higher odds (β = 1.08, OR = 2.77, p = 0.031). These findings
indicate that substantial healthcare expenditures associated with specialized treatments,
surgical procedures, or other complex veterinary interventions represent an important
component of the perceived economic burden of companion animal ownership.

Households with two pets are 1.89 times more likely to perceive a moderate or high
economic impact than households with one pet (β = 0.634, OR = 1.89, p = 0.014). Regarding
socioeconomic indicators, while monthly household income did not have a statistically
significant effect after controlling for spending categories, socioeconomic status (stra-
tum) emerged as a relevant predictor. Specifically, households in stratum 3 (OR = 1.99,
p = 0.042) and stratum 4 (OR = 3.21, p = 0.024) exhibited significantly higher probabilities
of economic impact compared to the reference category. This suggests that perceived
economic impact is driven not only by short-term income but also by structural condi-
tions and higher socioeconomic status, along with the actual structure and magnitude of
pet-related expenditures.

In contrast, expenditures on ancillary services (between US$3 and US$16) showed a
statistically significant inverse association with perceived economic impact (β = −0.673,
OR = 0.51, p = 0.028), indicating a 49% reduction in the likelihood of reporting high
budgetary pressure. Econometrically, this reflects the highly optional and temporally
flexible nature of ancillary services, such as professional grooming, training, or daycare.
Unlike mandatory, non-discretionary purchases, such as food or emergency medical care,
ancillary services can be easily postponed or forgone during periods of financial hardship
without compromising animal welfare. Consequently, spending in this category represents
a controllable allocation of surplus budget rather than a persistent financial burden.

These findings provide empirical evidence supporting the argument that perceived
economic burden is associated with both (a) the intensity of household pet-related expendi-
tures and (b) the affective justification of such expenditures. Monthly expenditure on pet
food showed a clear progressive increase in the likelihood of reporting a moderate-to-high
perceived economic incidence as spending levels increased. Very high monthly veterinary
expenditures and moderate-to-high annual healthcare expenditures were also associated
with a moderate-to-high perceived economic incidence. Affective justification was also rel-
evant, as respondents who reported that their expenditures were “partially justified” were
more likely to perceive a moderate-to-high economic incidence. Given the cross-sectional
nature of the data and the use of complete-case observations, these findings should be
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interpreted as associations rather than causal effects. In addition, the affective justification
category “No, not at all” exhibited quasi-complete separation because of its low frequency
and was therefore not interpreted.

Overall, the results suggest that, within the observed sample, the perceived economic
incidence of pet ownership is more closely related to the magnitude and composition
of pet-related expenditures than to household income. Notably, the highest-income cat-
egory was not significantly associated with perceived economic incidence (OR = 0.45;
IC = 95% = 0.16–1.20; p = 0.110), indicating that higher income alone did not reliably differ-
entiate households reporting greater or lower perceived economic burden. This pattern
underscores the importance of considering the structure and magnitude of pet-related
expenditures together with household socioeconomic characteristics when examining the
economic implications of pet ownership.

7. Discussion
7.1. Recurrent Spending and Economic Incidence

The findings indicate that the pet care market in Yopal can be characterized as a
recurrent and emotionally legitimized consumption category. The descriptive evidence
shows that household expenditures on pet food and veterinary services are concentrated
within medium and high expenditure ranges, while a substantial proportion of households
perceive these expenditures as having a moderate or high impact on their budgets. This
spending pattern is consistent with previous research showing that pet ownership reshapes
household consumption behavior by increasing purchasing frequency and encouraging
greater expenditure on products and services associated with companion animal well-
being [9].

The strong affective valuation observed among respondents helps explain why pet-
related expenditures cannot be regarded as marginal household consumption. Most
respondents considered their investment in companion animals to be justified by the
emotional benefits and well-being they provide. This finding is consistent with previous
studies demonstrating that attachment to companion animals, anthropomorphism, and
self-expansion positively influence consumers’ willingness to purchase specialized pet
care products [10]. Likewise, research on psychological ownership suggests that feelings
of attachment, responsibility, and ownership strengthen the economic value attributed
to companion animals, thereby increasing owners’ willingness to incur expenditures on
veterinary care, animal health, and specialized products [31].

The binary logistic regression model provides additional evidence regarding the
economic structure of pet care consumption. Monthly expenditure on pet food emerged as
the strongest predictor of respondents’ perceived moderate-to-high economic incidence,
with progressively increasing odds ratios across higher expenditure categories. This finding
is particularly relevant because pet food represents a recurrent, cumulative, and largely
unavoidable household expenditure associated with the everyday care of companion
animals. Previous studies on pet food purchasing behavior indicate that consumers evaluate
not only price but also nutritional composition, brand reputation, perceived quality, and
expected health benefits for their companion animals [33,34]. Consequently, expenditure
on pet food reflects not only purchasing frequency but also caregiving decisions that
progressively acquire greater importance within household budgets.

The finding observed in the group with veterinary expenses exceeding US$32 per
month is of interest, despite not reaching conventional statistical significance. The estimate
showed an odds ratio (OR) of 2.51, representing a potentially relevant magnitude of
association. However, the p-value = 0.057 and the 95% confidence interval (CI) (0.98–6.57)
indicate that the statistical evidence is insufficient to establish a conclusive association. The
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width of the confidence interval may reflect low precision of the estimate, possibly related
to the sample size available in this category. Therefore, this result should be considered as a
trend that could be explored in studies with larger sample sizes and sufficient representation
of participants with higher levels of veterinary spending.

The association observed among respondents who considered pet-related expenditures
only partially justified suggests a more complex evaluative tension than emotional attach-
ment alone. Partial justification may characterize households that continue to recognize the
affective and caregiving value of spending on companion animals while simultaneously
experiencing such expenditures as financially constraining. Emotional value and economic
burden are therefore not necessarily opposing evaluations: an expenditure may remain
meaningful and perceived as necessary while still generating budgetary pressure. Because
the survey did not directly measure financial stress or intra-household expenditure trade-
offs, this interpretation should be regarded as a plausible explanatory reading rather than
as an empirically tested mechanism.

Taken together, these findings provide empirical support for Hypothesis H1a and H1b,
demonstrating that greater recurrent expenditures on pet care products and services are
positively associated with a higher perceived economic incidence on household budgets.
However, the absence of a statistically significant association between monthly household
income and perceived economic incidence suggests that the perceived financial burden is
driven primarily by the structure and composition of actual pet-related expenditures, rather
than by respondents’ reported income levels. This finding reinforces the interpretation
of pet care as a high-involvement consumption category, in which emotional attachment,
caregiving responsibility, and recurrent expenditures jointly shape consumer demand.

7.2. Trust, Access and Digital Barriers

The findings on e-commerce adoption indicate that the limited use of online purchas-
ing channels in Yopal’s pet care market should not be interpreted as evidence of insufficient
consumer demand but rather as a failure of transactional conversion. Households allocate
financial resources recurrently to pet care products and services; however, this demand
remains concentrated in physical retail channels when the digital environment fails to
provide adequate levels of trust, familiarity, accessibility, and perceived control. This inter-
pretation is consistent with the literature on e-commerce adoption in emerging economies,
which emphasizes that digital adoption depends on the interaction among technological
infrastructure, user capabilities, payment security, consumer trust, and institutional market
conditions [4–6].

Distrust of digital platforms should be understood as a transactional barrier rather
than merely an attitudinal one. In e-commerce environments, consumers evaluate seller
credibility, product quality, payment security, personal data protection, delivery reliability,
and the availability of effective mechanisms for resolving service failures. When these
signals are weak or ambiguous, perceived risk increases, reducing the likelihood that
purchase intentions will translate into completed online transactions. Previous studies
have shown that, particularly in emerging markets, the perceived usefulness of online
reviews, trust in online sellers, and reductions in perceived risk are fundamental drivers of
digital purchase intention [8]. Likewise, recent meta-analytic evidence demonstrates that
trust, perceived risk, perceived security, and electronic word-of-mouth are among the most
influential determinants of online purchasing behavior [7].

Barriers related to digital access and familiarity complement this interpretation. Lim-
ited internet access restricts consumers’ ability to interact with digital platforms, whereas
limited awareness of trustworthy websites and insufficient familiarity with online pur-
chasing reduce their ability to evaluate alternatives, compare providers, and successfully
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complete digital transactions. This distinction is particularly important because the digital
divide extends beyond connectivity alone. It also encompasses digital skills, previous online
purchasing experience, recognition of reliable digital platforms, and consumers’ perceived
control throughout the purchasing process. Recent studies on online food purchasing
have shown that household income, internet availability, and connectivity conditions
significantly influence digital channel adoption [42]. Similarly, research on social com-
merce indicates that perceived behavioral control plays an important role in strengthening
consumer confidence when purchasing through less formalized digital environments [45].

From this perspective, Hypothesis H2 should not be interpreted merely as reflecting
sociodemographic differences across age and income groups but rather as evidence of
heterogeneity in digital barriers. Consumers with more limited economic resources may
experience greater constraints related to internet access, connectivity, or payment methods,
whereas other consumer segments may have adequate technological access but continue
to distrust digital platforms, online vendors, or delivery processes. Accordingly, age
and income function not simply as demographic variables but as indicators of unequal
exposure to digital experiences, transactional familiarity, and the ability to assess online
risks. This interpretation helps explain why e-commerce adoption remains limited despite
the existence of a recurrent and economically established demand for pet care products
and services.

Taken together, these findings provide exploratory support for Hypothesis H2, demon-
strating that the reported barriers to online purchasing are associated with distinct condi-
tions of digital trust, accessibility, and digital familiarity. Nevertheless, this evidence should
be interpreted with caution because of the limited number of respondents who reported
purchasing online and the substantial imbalance between physical and digital purchasing
channels. Rather than providing a confirmatory model of e-commerce adoption, the results
reveal a structure of transactional friction, whereby consumer demand clearly exists but the
local digital ecosystem has not yet developed sufficient levels of trust, security, accessibility,
and perceived control to support sustained online purchasing behavior.

7.3. Economic Consolidation Without Digital Maturity

Taken together, the findings are consistent with the configuration described in this
study as a digitally incomplete market. Within the sample surveyed, recurrent pet care
expenditures and substantial perceived economic incidence coexist with marginal use
of online purchasing and persistent consumer-reported digital frictions. This pattern
supports the analytical distinction between economic consolidation and digital transactional
development. However, because the evidence comes from a single-city convenience sample
and the study did not estimate a validated digital maturity scale, the results should be
interpreted as contextual support for the proposed configuration rather than as definitive
validation of a new universal construct.

This disconnect is consistent with the broader literature on e-commerce adoption in
developing countries, which suggests that digital transformation depends on capabilities
extending well beyond the existence of market demand. The expansion of e-commerce
requires adequate technological infrastructure, internet connectivity, firms’ digital capa-
bilities, secure payment systems, institutional trust, fulfillment logistics, and consumer
readiness [4,5]. From this perspective, the growth of the pet care market represents a
significant commercial opportunity but does not, by itself, guarantee that consumers will
shift their purchasing behavior toward digital platforms. Market opportunities are trans-
formed into online transactions only when digital channels successfully reduce perceived
risk, provide reliable information, and deliver a trustworthy purchasing experience before,
during, and after the transaction.
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The digital maturity gap also has important logistical and territorial dimensions.
In intermediate cities, digital platform density, last-mile delivery coverage, inventory
coordination, fulfillment capabilities, and post-purchase responsiveness are often less
developed than in large metropolitan areas. Previous research on online retail fulfillment
has shown that logistics capabilities may either reduce or reinforce consumer exclusion
from digital channels [19], while studies on last-mile logistics demonstrate that urban
distribution strategies differ substantially between mature and emerging markets because of
variations in infrastructure, demand density, and territorial coordination [25]. Consequently,
the digitalization of the pet care market in Yopal depends not only on the existence of
consumers willing to purchase online but also on the ability of digital channels to guarantee
product availability, reliable delivery, transaction traceability, efficient return processes, and
effective responses to service failures.

Within the pet care market, this digital maturity gap becomes even more complex
because products and services are not perceived as routine or low-involvement purchases.
Many pet-related purchases are directly associated with animal health, nutrition, well-
being, and the care of emotionally valued companion animals. Previous research has
shown that online pet food purchasing decisions are influenced by product attributes,
consumption habits, owner characteristics, and trust in the digital purchasing environ-
ment [12]. Likewise, studies on online pet food subscription services indicate that customer
satisfaction depends on electronic service quality, convenience, fulfillment performance,
and provider responsiveness [11]. These findings suggest that digital channel maturity
requires more than product availability alone; it also depends on establishing credibility,
service continuity, and a strong organizational reputation.

The evidence from Yopal further clarifies the scope of Proposition 1. The challenge is
not the absence of digital market potential but rather the fact that consumer demand has yet
to encounter a digital ecosystem that is sufficiently trustworthy to support sustained online
transactions. In this sense, market economic consolidation represents a necessary—but not
sufficient—condition for commercial digitalization. Digital maturity requires the effective
integration of consumer trust, reliable information, secure payment systems, logistics
capabilities, organizational reputation, after-sales services, and omnichannel continuity.
Previous research on customer experience and omnichannel retailing demonstrates that
consumers do not interact with isolated channels but instead navigate integrated customer
journeys that combine information search, product evaluation, purchasing, delivery, and
post-purchase interactions [21,35]. When this continuity is lacking, physical retail channels
retain important advantages by providing product validation, professional guidance, and
immediate customer support.

The theoretical contribution of the study is therefore to specify a market-level lens
through which market growth and digital channel development can be examined as related
but non-equivalent processes. The evidence from Yopal illustrates how recurrent demand
may coexist with weak online transactional conversion when consumer-facing conditions
of trust, access, and familiarity remain fragmented. Future research should evaluate
the transferability of this configuration across cities, consumption categories, and digital
ecosystems and should develop multidimensional measures capable of assessing both
demand-side and supply-side components.

7.4. Managerial and Policy Implications

From a managerial perspective, the findings suggest that firms operating in the pet care
sector within emerging urban markets should not interpret low levels of digital adoption
as evidence of weak consumer demand. Rather, they should recognize it as an indication of
persistent barriers related to digital trust, access, and consumer familiarity. Based directly
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on the survey findings, firms operating in similar contexts may prioritize trust-building,
consumer guidance, accessible digital purchasing processes, and clearer signals of website
reliability. Broader implications concerning payment security, logistics reliability, after-sales
service, and omnichannel continuity derive from the theoretical framework rather than from
variables directly measured in this study. These mechanisms should therefore be regarded
as theory-informed managerial implications requiring direct empirical examination.

Accordingly, digital strategies aimed at addressing the barriers identified in the survey
should extend beyond simply launching an online store or promoting products through
social media. The first strategic priority should be the development of trustworthy digital
catalogs that provide clear information regarding product availability, pricing, composi-
tion, usage recommendations, delivery conditions, return policies, and customer service
channels. Such information is particularly important in the pet care market because con-
sumers make purchasing decisions based not only on price and convenience but also on the
suitability of products for companion animal health, nutrition, and well-being. Previous
research indicates that website quality, information transparency, product assortment, and
verified customer reviews function as trust signals that reduce uncertainty and strengthen
online purchase intentions [28].

A second strategic priority involves establishing verifiable digital reputation. Because
distrust of digital platforms emerged as the principal barrier among consumers who do not
purchase online, firms should clearly communicate who is responsible for the transaction,
what guarantees are provided, and how service failures are resolved. Verified customer
reviews, public seller ratings, order traceability, explicit warranty policies, and responsive
after-sales services are practical mechanisms for reducing perceived risk while increas-
ing consumers’ sense of control. These recommendations are consistent with previous
e-commerce research demonstrating that trust, perceived risk, perceived security, and
electronic word-of-mouth significantly influence online purchasing decisions [7,8], as well
as with studies highlighting the importance of order fulfillment, service recovery, and
post-purchase satisfaction in shaping customer loyalty [36,37].

A third managerial implication concerns the adoption of conversational commerce
as a transitional mechanism between physical and digital channels. In contexts where
consumers have limited familiarity with conventional e-commerce platforms, communica-
tion tools such as WhatsApp, social media messaging, and direct messaging applications
can serve as intermediate customer touchpoints. These channels allow consumers to ask
questions, verify product availability, receive personalized advice, confirm prices, arrange
delivery, and resolve concerns before completing payment. Previous research suggests
that social and conversational commerce environments strengthen purchase intentions
by fostering consumer trust, social interaction, and perceived platform quality, partic-
ularly during the early stages of digital adoption [46,47]. For local pet care businesses,
conversational commerce provides an effective means of transferring the relational trust tra-
ditionally associated with physical retail into digital environments. Rather than requiring
consumers to migrate immediately to fully transactional online platforms, conversational
commerce facilitates gradual digital adoption through interaction, personalized assistance,
and seller validation.

A fourth strategic implication concerns payment alternatives aimed at reducing con-
sumers’ perceived financial risk. In emerging markets, cash-on-delivery (COD) may serve
as an effective transitional mechanism when consumers distrust digital payment systems or
have limited prior experience with online purchasing [29]. However, this option should be
complemented by flexible payment alternatives, including bank transfers, secure payment
links, digital wallets, in-store payment options, and payment upon delivery confirmation.
Offering multiple payment alternatives reduces initial transactional friction, enhances
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consumers’ perceived security, and facilitates the gradual development of trust in digital
purchasing environments, thereby encouraging continued use of online channels [48,49].
The objective is not to preserve low levels of digitalization indefinitely but rather to reduce
initial transactional friction and enable consumers to accumulate positive experiences with
digital purchasing channels.

A fifth implication involves the implementation of integrated omnichannel strategies.
Pet care businesses can design hybrid customer journeys in which consumers search for
products online, receive personalized advice through messaging applications, validate rec-
ommendations with veterinarians or trusted local retailers, complete payment using their
preferred method, and choose between home delivery and in-store pickup. Such integra-
tion is particularly relevant because omnichannel retailing requires effective coordination
among product information, inventory management, customer service, payment systems,
fulfillment, and after-sales support [21,35]. In Yopal, where physical retail continues to
provide important functions related to trust and professional advice, the objective should
not be to replace physical stores but rather to integrate them with digital channels capable
of expanding market reach, improving customer convenience, and delivering a seamless
purchasing experience [20,21].

Finally, strategic partnerships among veterinary clinics, local retailers, and specialized
suppliers may facilitate the transfer of trust from physical to digital channels. For sensitive
products such as prescription pet food, dietary supplements, veterinary medicines, hygiene
products, and specialized services, professional recommendations and local reputations can
substantially reduce consumers’ perceived uncertainty. Likewise, subscription-based mod-
els for pet food and other recurrent purchases may capitalize on the expenditure stability
observed within the pet care market, provided that these services offer flexibility, reliable
fulfillment, personalized reminders, product adjustments according to pets’ age or health
conditions, and effective after-sales support. Previous research on online pet food subscrip-
tion services demonstrates that customer satisfaction depends largely on electronic service
quality, convenience, fulfillment reliability, and provider responsiveness [11]. Therefore,
the managerial opportunity extends beyond increasing online sales; it involves develop-
ing a trustworthy, traceable, and locally legitimized omnichannel ecosystem capable of
sustaining long-term customer relationships.

From a public policy and local development perspective, the findings highlight the
need to strengthen digital literacy, internet connectivity, and trust in digital payment sys-
tems. Research on e-commerce policy consistently shows that inclusive participation in
digital markets depends not only on the availability of online platforms but also on in-
stitutional quality, regulatory capacity, consumer protection mechanisms, transactional
trust, and the inclusion of populations with lower levels of digital readiness [50]. The
barriers identified in this study do not affect all population groups equally. Lower-income
households experience more severe limitations related to internet access, whereas other
consumer segments are primarily constrained by distrust of digital platforms and limited
awareness of trustworthy websites. Consequently, policy interventions should extend
beyond promoting the creation of online stores and should include educational initiatives
on secure online purchasing, identification of trustworthy digital platforms, appropriate
use of digital payment methods, personal data protection, and consumer complaint pro-
cedures. This recommendation aligns with recent evidence on digital financial literacy,
which emphasizes the importance of equipping consumers with the knowledge required
to recognize online fraud, protect personal information, and use digital payment systems
safely and confidently [51].

Public institutions and business support organizations should also facilitate the digital
transformation of local businesses. For small and medium-sized enterprises operating in
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emerging markets, e-commerce adoption is frequently constrained by limited financial
resources, organizational capabilities, technological expertise, and uncertain perceptions
of digital business benefits [26]. In intermediate cities such as Yopal, institutional support
programs should include training in digital catalog management, online order processing,
conversational commerce, urban logistics, online reputation management, and after-sales
service. Through these initiatives, public policy and local chambers of commerce can
contribute to narrowing the gap between recurrent consumer demand and the digital
maturity of commercial channels, thereby fostering a more inclusive and sustainable
digital marketplace.

7.5. Limitations

This study has several limitations that should be considered when interpreting its
findings. First, the cross-sectional research design does not allow causal inferences to
be established. Although the results identify associations between recurrent pet care
expenditures and perceived economic incidence, as well as differences in digital barriers
across age and income groups, they do not capture changes over time or the dynamics of
digital adoption.

Second, the analysis relies on self-reported data. Respondents’ reports regarding
household expenditures, perceived economic incidence, affective valuation, purchasing
channels, and reasons for not purchasing online may be subject to recall bias, perceptual
bias, or social desirability bias. Future research could strengthen these findings by in-
corporating transactional records from retailers, data obtained from digital platforms, or
longitudinal information on repeated purchasing behavior.

Third, the study employed a non-probability convenience sampling strategy, which
limits the external validity of the findings independent of the cross-sectional research design.
Although the analytical sample of 619 pet owners exceeded the conventional benchmark
of approximately 383 participants that would have been required under a hypothetical
simple random sampling design based on Yopal’s adult population, this comparison reflects
only the numerical size of the sample and does not confer statistical representativeness.
Because individual probabilities of inclusion were unknown and participation depended
on respondents’ accessibility and willingness to participate, the sample may be affected
by coverage error, self-selection bias, and differential participation. Consequently, the
sociodemographic composition, expenditure patterns, perceptions, and digital purchasing
behaviors observed among respondents may differ systematically from those of pet owners
who were not reached through the recruitment channels or who chose not to participate.
The descriptive percentages should therefore be interpreted as characteristics of the study
sample rather than as precise population estimates, and the findings should be generalized
to all pet owners in Yopal or transferred to other intermediate cities only with caution and in
consideration of comparable socioeconomic, commercial, logistical, and digital conditions.

Fourth, the analysis of e-commerce adoption was intentionally exploratory. The limited
number of respondents who reported purchasing pet care products online prevented the
estimation of a confirmatory predictive model and precluded the use of classification per-
formance metrics such as the area under the receiver operating characteristic curve (AUC)
or confusion matrices. Consequently, Hypothesis H2 was evaluated using descriptive statis-
tics, exploratory predicted probabilities, and chi-square tests of association between digital
barriers, age, and household income. This methodological decision avoided overstating
the explanatory power of the available data; however, it also limited the possibility of
estimating multivariate effects on online channel adoption.

Fifth, digital barriers were measured as respondents’ stated reasons for not purchasing
online. Although this approach identifies perceived obstacles to digital adoption, it does
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not constitute a psychometric assessment of theoretical constructs such as digital trust,
perceived risk, perceived usefulness, or perceived ease of use. Future studies should
employ validated measurement scales to estimate structural models of digital adoption
within the pet care market.

Finally, the study is limited to Yopal, an intermediate city in Colombia. Although
this case provides an appropriate setting for examining emerging urban markets beyond
large metropolitan areas, the findings should not be generalized automatically to other
geographical contexts. Comparative research across intermediate cities in Latin America
would help determine whether the gap between market economic consolidation and digital
maturity is consistently observed under different conditions of digital connectivity, logistics
infrastructure, commercial development, and institutional trust.

8. Conclusions
This study examined how recurrent pet care expenditures and their affective legit-

imization are associated with the perceived economic incidence of such expenditures on
household budgets, while also analyzing the barriers that constrain e-commerce adoption
in Yopal, Colombia. Within the analyzed sample, pet care emerged as a recurrent and
budget-relevant consumption category, whereas online purchasing remained marginal and
physical channels continued to dominate.

Concerning Hypothesis H1a, higher monthly expenditures on pet food exhibited the
most pronounced and consistent positive association with a moderate-to-high perceived
economic impact. Similarly, specific subcategories of annual veterinary expenses signif-
icantly elevated the likelihood of reporting greater budget strain. Nevertheless, these
effects were non-uniform across expense categories; expenditures on products, accessories,
and select complementary services displayed distinct association patterns. Collectively,
these findings indicate that perceived economic impact is contingent not merely on total
expenditure magnitude, but on the recurrence, composition, and allocation of pet-related
expenses, alongside broader socioeconomic determinants.

In terms of socioeconomic variables, reported monthly household income did not
consistently account for variations in perceived economic impact once the structure of
expenditure was controlled for. Conversely, socioeconomic status (strata) operated as a
pivotal structural determinant, with households in strata 3 and 4 exhibiting significantly
higher odds of perceived financial impact compared to lower strata. This underscores
that perceived economic strain is governed less by short-term liquid income and more by
baseline structural living costs—such as the elevated fixed utility and housing expenses
typical of middle-to-upper residential strata—interacting with the number of pets in the
home and the allocation of expenses.

Regarding H1b, affective legitimization was associated with perceived economic inci-
dence, particularly among respondents who considered their pet-related expenditures to
be only partially justified, compared with those who considered them completely justified.
Nevertheless, the relationship did not exhibit a uniform gradient across all response cate-
gories, and one low-frequency category showed quasi-complete separation. Accordingly,
affective legitimization should be interpreted as an additional dimension associated with
how households evaluate pet-related expenditures rather than as a causal mechanism.
Taken together, H1a and H1b indicate that the economic meaning of pet care consumption
is shaped both by expenditure structure and by how consumers interpret and legitimize
such spending.

From an exploratory perspective, the results support H2. Among consumers who
did not primarily purchase pet care products through online channels, the distribution of
reported barriers differed significantly according to age and household income. Distrust of
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digital platforms was the most frequently reported barrier, followed by limited internet
access, insufficient knowledge of online purchasing, and limited awareness of trustworthy
websites. Given the small number of online buyers, these descriptive and barrier-based find-
ings constitute the principal evidence regarding digital adoption. The online-purchasing
regression provides only secondary exploratory evidence and is interpreted as hypothesis-
generating rather than confirmatory. The exploratory online-purchasing model further
showed that age was not significantly associated with digital adoption and that income
displayed only a non-significant positive tendency. Therefore, the evidence points less
to clearly differentiated digital consumer segments and more to persistent transactional
frictions that affect sociodemographic groups in different ways.

These results provide contextual support for Proposition 1 and for the proposed
notion of a digitally incomplete market. The study therefore offers an exploratory market-
level interpretative lens through which the coexistence of recurrent demand, weak online
conversion, and persistent consumer-facing frictions can be examined. The evidence from
Yopal provides contextual support for this formulation but should not be interpreted as
validation of a new universal construct. This perspective differs from digital readiness,
digital maturity, and conventional e-commerce adoption-barrier approaches because it
focuses on the relational mismatch between economic demand and digital transactional
development rather than positioning the market at a specific stage, capability score, or
isolated barrier.

From a managerial perspective, the findings indicate that digital growth in emerging
urban markets requires more than simply creating online sales channels. Firms need to
strengthen transactional trust, verifiable information, payment security, logistics reliability,
after-sales service, and continuity between physical and digital touchpoints. These con-
clusions should be interpreted within the methodological limitations of the study. Future
research should therefore examine the digitally incomplete market configuration across
different cities and consumption categories using longitudinal designs, transactional data,
validated scales, and direct measures of business, logistical, and institutional conditions.
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