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ABSTRACT

The dimensionality of customer engagement and satisfaction remains contested in marketing
research, with debate centering on whether these constructs are best conceptualized as uni-
dimensional or multi-dimensional. The uni-dimensional view offers parsimony and ease of
measurement, whereas the multi-dimensional perspective emphasizes depth and diagnostic
clarity. This study compares both frameworks in India’s rapidly evolving telecommunications
sector, where customer experience is a key source of competitive advantage.

Survey data from 1,600 mobile subscribers across four regions were analyzed using Exploratory
Factor Analysis, Confirmatory Factor Analysis, and Structural Equation Modelling. Two rival
models were tested: a uni-dimensional representation and a multi-dimensional specification
encompassing distinct engagement and satisfaction factors.

Findings indicate that while both models confirm significant engagement-satisfaction linkages,
the multi-dimensional model demonstrates superior explanatory power, stronger goodness-of-
fit indices, and richer insights. Human-assisted interactions were most strongly associated with
value and service care, whereas technology-enabled channels exerted greater influence on
experiential and emotional satisfaction.

The study contributes to the dimensionality debate by clarifying when simplified models suffice
and when disaggregated approaches offer superior strategic guidance for managers.

Keywords: Customer Engagement; Customer Satisfaction; Structural Equation Modeling; Model
Comparison; Telecom Industry.

1. INTRODUCTION

The Indian telecommunications sector has transformed dramatically in the last two decades,
evolving from a voice-centric service into a digitally integrated ecosystem offering internet
access, payments, entertainment, and personalized solutions. With over a billion subscribers, it
represents one of the world’s most competitive industries, where customer retention is
strategically critical due to high churn and declining margins. In this environment, customer
satisfaction and engagement have emerged as central drivers of loyalty, yet their
conceptualization and measurement remain contested, particularly in research employing
advanced methods such as Structural Equation Modelling (SEM).
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A key debate in marketing concerns whether constructs like satisfaction and engagement should
be treated as single entities or multi-dimensional frameworks. Uni-dimensional models offer
simplicity, reduced survey complexity, and easy interpretation, making them appealing for
commercial applications such as Net Promoter Score (Flynn, 2012). By contrast, multi-
dimensional models emphasize the richness of distinct yet interrelated facets—network quality,
perceived value, care, experience, and delight—that together explain customer satisfaction
(Prentice et al,, 2020). The choice between these perspectives has direct implications: aggregated
indices may obscure specific weaknesses, while disaggregated frameworks, though more
complex, offer sharper diagnostic insights.

Engagement is increasingly viewed as encompassing cognitive, emotional, and behavioral
investments that extend beyond transactions, materializing through both personal touchpoints
(call centers, retail stores) and technology-driven channels (apps, chatbots, self-service portals)
(Brodie et al., 2011; Islam et al., 2020). Satisfaction has similarly evolved from evaluations of
service quality and price fairness (Oliver, 1997; Parasuraman et al., 1988) to incorporate
experiential and affective elements such as delight and digital convenience (Singh et al., 2022; Wu
& Chen, 2024). Together, these constructs underpin the customer journey in telecom and
highlight the complexity of dimensionality.

India’s telecom market provides an ideal context for testing competing models. Market
disruption from Reliance Jio and subsequent price wars have heightened consumer expectations
for affordability, quality, and seamless digital experiences. Moreover, customer heterogeneity—
urban digital natives favoring app-based self-service versus rural or older segments relying on
interpersonal service—underscores the need for frameworks that balance parsimony with
diagnostic detail.

This study empirically compares uni- and multi-dimensional models of engagement and
satisfaction among 1,600 telecom customers in India. Its contributions are threefold: (1)
advancing theoretical debates on dimensionality through rigorous empirical testing, (2)
demonstrating SEM’s utility for model comparison in consumer research, and (3) offering
actionable insights to managers regarding when simplified indices suffice and when detailed
frameworks yield superior guidance.

2. LITERATURE REVIEW

2.1 Customer Engagement: Shifting Perspectives

Customer Engagement (CE) has emerged as a pivotal construct in marketing over the last two
decades. Initially treated as a behavioral offshoot of participation, it is now conceptualized as a
multi-layered construct capturing the strength of a consumer’s cognitive, affective, and
behavioral attachment to a brand (Brodie et al., 2011). Engagement extends beyond usage and
purchase to encompass advocacy, emotional bonds, co-creation, and sustained interactions
across service touchpoints (Verhoef et al., 2010; Islam et al.,, 2020).

In today’s digital-first environment, CE occurs through both traditional and technology-driven
channels. Customers interact via physical points of contact—such as call centers and retail
stores—as well as through apps, self-service portals, and chatbots (Dwivedi et al., 2021).
Research indicates that these modes of engagement are complementary: interpersonal
encounters foster trust and reassurance, whereas digital channels enhance efficiency, speed, and
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convenience (Prentice et al., 2020; Singh et al., 2022). This dual pathway is particularly salient in
telecom services, where customers often move fluidly between human-assisted and technology-
based interactions.

2.2 Customer Satisfaction: Conceptual Underpinnings

Customer Satisfaction (CS) has long been a cornerstone of marketing scholarship. Defined by
Oliver (1997) as a consumer’s fulfillment response, it represents the evaluation of perceived
performance relative to expectations. Early conceptualizations tied satisfaction largely to
functional aspects such as service quality, price fairness, and reliability (Parasuraman et al,,
1988). More recent perspectives argue for a broader view that includes emotional and
experiential outcomes such as delight, trust in digital platforms, and convenience of use (Zeithaml
etal., 2018; Wu & Chen, 2024).

In telecom, CS is inherently multi-dimensional. Customers consider not only technical quality—
such as signal strength and data reliability—but also billing transparency, complaint resolution,
omni-channel experience, and the emotional resonance of service encounters (Kaushik et al,,
2021; Verma et al., 2023). These findings suggest that satisfaction is best captured through a
framework that accounts for both functional and experiential dimensions.

2.3 Uni- vs. Multi-Dimensional Debate

A recurring debate in marketing concerns whether constructs like engagement and satisfaction
should be treated as uni-dimensional or multi-dimensional. Uni-dimensional view: Advocates
argue that consolidating correlated sub-dimensions into one composite index ensures parsimony,
reduces survey burden, and simplifies statistical testing. Flynn (2012) suggested that where
inter-correlations are high, separating dimensions adds little explanatory value. For industry
practice, aggregated indices such as Net Promoter Score are attractive due to their simplicity and
ease of comparison across markets. Multi-dimensional view: Others contend that reducing
engagement and satisfaction to single scores masks the heterogeneity of underlying drivers
(Brodie et al.,, 2011; Islam et al, 2020). For instance, some telecom users prioritize network
quality, while others value empathetic customer care or seamless app experiences. Disaggregated
models help managers identify specific weaknesses and address them directly.

Context plays a decisive role. In complex service ecosystems like telecom, where customer
experience spans multiple touchpoints, multi-dimensional models often deliver richer insights
(Singh et al., 2022; Wu & Chen, 2024). Still, uni-dimensional models remain relevant for top-level
monitoring and industry benchmarking.

2.4 SEM and Comparative Model Testing

SEM has become a primary tool for testing complex frameworks in marketing (Anderson &
Gerbing, 1988; Hair et al,, 2019). SEM’s advantage lies in simultaneously testing measurement
validity and structural relationships, making it ideal for assessing rival specifications.

Model fit indices—such as the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean
Square Error of Approximation (RMSEA), and x?/df—are standard benchmarks (Fornell &
Larcker, 1981). Thresholds like CFI > 0.95 and RMSEA < 0.06 signal a strong fit. Comparative SEM
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studies show that even marginal differences in fit can reveal whether a multi-dimensional design
explains variance more effectively.

Empirical work in telecom supports this approach. Prentice et al. (2020) reported that multi-
dimensional satisfaction models provided better diagnostic accuracy. Singh et al. (2022)
demonstrated that treating digital quality as a separate factor explained loyalty better than a
collapsed model. These studies highlight the methodological and managerial value of model
comparison.

2.5 Evidence from Telecom Sector Studies

Telecom research consistently underscores the importance of dimensionality. Kaushik et al.
(2021) found that human-assisted and digital engagement influenced satisfaction through
distinct pathways. Wu and Chen (2024) confirmed that multi-dimensional frameworks captured
the interplay between service quality, digital convenience, and delight more effectively than
single-factor models. Verma et al. (2023) further showed that Al-driven customer interfaces
uniquely shaped care and personalization, suggesting that technological advances are reshaping
satisfaction constructs.

While many studies favor multi-dimensionality, evidence is not unanimous. Some report high
correlations among dimensions, which supports the case for uni-dimensional modeling in
contexts demanding simplicity (Flynn, 2012). Thus, systematic comparisons remain necessary.

2.6 Dimensions of Satisfaction and Engagement
Given the sector’s complexity, five dimensions of satisfaction and two of engagement are
particularly relevant.

¢ Network Quality: Reliability of calls, coverage, and data speed form the backbone of
telecom satisfaction (Parasuraman et al.,, 1988; Cronin & Taylor, 1992). Network stability
enhances credibility and trust (Zeithaml et al., 2020; Singh et al., 2022).

e Perceived Value: Customers evaluate the fairness of tariffs, transparency, and bundle
offerings (Zeithaml, 1988; Holbrook, 1999). High value perceptions increase tolerance for
failures and foster loyalty (Sweeney & Soutar, 2001; Kumar & Pansari, 2016).

e Service Care: Linked to SERVQUAL’s empathy dimension, care involves responsiveness
and personalized attention. It strengthens trust and relational bonds (Parasuraman et al,,
1988; Verhoef et al., 2009; Hollebeek & Macky, 2019).

e Customer Experience: Defined as a holistic perception of the journey across touchpoints,
experience integrates affective, cognitive, and behavioral evaluations (Lemon & Verhoef,
2016; Dwivedi et al,, 2021).

¢ Customer Delight: Going beyond satisfaction, delight captures joy and surprise that
inspire advocacy (Oliver et al., 1997; Finn, 2005; Rust & Oliver, 2000).

Engagement is similarly twofold:

¢ Human-Assisted Engagement involves interactions with staff that build empathy and
fairness, essential in problem resolution (Brodie et al., 2011; Kumar & Pansari, 2016;
Singh et al.,, 2022).

¢ Technology-Driven Engagement reflects digital self-service, apps, and Al-enabled tools,
which enhance convenience and personalization (Verleye, 2021; Wu & Chen, 2024).
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These dimensions anchor the present study’s comparative modeling.

2.7 Need for the Study

India’s telecom sector faces eroding ARPU, intense competition, and high churn rates. In such
conditions, identifying precise drivers of engagement and satisfaction is vital. Although both
constructs have been studied extensively, few works systematically compare uni- and multi-
dimensional frameworks in this sector. Firms require clarity on whether disaggregated models
truly yield superior insights or whether simplified indices are sufficient for managerial decision-
making.

2.8 Research Gap

Despite a considerable body of scholarship on customer engagement and satisfaction, several
research gaps remain. First, only a limited number of studies have conducted direct comparisons
between uni-dimensional and multi-dimensional models using the same dataset, particularly
within the telecom sector. Second, much of the debate surrounding dimensionality has been
shaped by research in Western markets, leaving emerging economies such as India
underrepresented, even though consumer behaviors and service contexts differ significantly.
Third, the rapid digitization of customer—firm interactions has introduced new modes of
engagement—including apps, chatbots, and Al-enabled interfaces—that earlier frameworks
often overlook or collapse into broader constructs. To address these gaps, the present study
undertakes a direct comparison of rival models in the Indian telecom context, providing empirical
clarity on their relative explanatory power.

2.9 Motivation

The motivation stems from both scholarly and managerial imperatives. Theoretically, clarifying
dimensionality enriches construct validity in consumer behavior research. Practically, telecom
operators require actionable tools to allocate resources effectively—whether to strengthen
network reliability, enhance digital convenience, or improve empathetic care.

India’s heterogeneous customer base—ranging from urban digital natives to rural, less digitally
active users—makes it an ideal setting to test whether a parsimonious or nuanced model
provides better insights. This dual motivation ensures the study contributes meaningfully to both
academic discourse and industry practice

3. RESEARCH OBJECTIVES

This study aims to evaluate whether a uni-dimensional or multi-dimensional framework more
effectively explains the relationship between customer engagement and satisfaction in the Indian
telecom industry. The specific objectives are:

1. To testa uni-dimensional model where engagement and satisfaction are treated as single
constructs.

2. To examine a multi-dimensional model capturing two engagement pathways (human-
assisted and technology-driven) and five satisfaction dimensions (network, value, care,
experience, and delight).

3. To compare the explanatory power and model fit of both approaches using SEM.
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4. To identify the theoretical and managerial implications of adopting either a simplified or
detailed measurement framework.

4. METHODOLOGY

4.1 Research Design and Sample

The study adopts a quantitative survey design and applies SEM for model comparison. Data
were collected from 1,600 telecom users across four regions of India (North, South, East, West)
to ensure demographic diversity. A quota-based purposive sampling method was used to
include variation in age, gender, and income. The sample size exceeds recommended thresholds
for SEM, ensuring adequate statistical power.

4.2 Measurement Instrument

The structured questionnaire included three parts: (1) demographics, (2) customer engagement,
and (3) customer satisfaction. Engagement items were adapted from Brodie et al. (2011) and
Islam et al. (2020), covering both human-assisted and technology-driven channels. Satisfaction
measures were drawn from Oliver (1997), Parasuraman et al. (1988), and recent telecom studies
(Singh et al., 2022; Wu & Chen, 2024), covering network, value, care, experience, and delight.
Responses were captured on a five-point Likert scale (1 = strongly disagree to 5 = strongly
agree). Pre-testing with 50 respondents confirmed clarity and reliability.

4.3 Data Analysis
Analysis proceeded in three stages:

o Exploratory Factor Analysis (EFA): To identify factor structures; items with loadings
<0.50 were removed.

o Confirmatory Factor Analysis (CFA): To validate constructs using criteria such as
composite reliability (>0.70), AVE (>0.50), and discriminant validity. Model fit was
assessed via CFI, TLI, RMSEA, and x?/df.

e Structural Equation Modelling (SEM): Two models were tested—uni-dimensional and
multi-dimensional. Comparison was based on path strengths, explained variance (R?),
and fit indices.

For data collection, participation was voluntary, anonymity was maintained, and data were used
exclusively for academic purposes.

5. MODEL DEVELOPMENT

5.1 Rationale for Competing Models

In examining the engagement-satisfaction relationship, two rival models were conceptualized.
The rationale stems from the ongoing debate in consumer behavior literature: whether
constructs should be treated as uni-dimensional (simplified, aggregated) or multi-dimensional
(disaggregated into distinct factors). To empirically test these perspectives, two alternative
frameworks were developed using the same dataset.
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5.2 Model 1: Uni-Dimensional Structure
The first model assumes that both customer engagement and customer satisfaction can be
represented as single latent constructs.

e Customer Engagement: All observed indicators—covering both human-assisted and
technology-driven interactions—are collapsed into one factor. This reflects an
assumption that customers perceive engagement holistically, regardless of the specific
channel.

e Customer Satisfaction: Five dimensions (network quality, value, care, experience, and
delight) are aggregated into one construct. This treats satisfaction as a unified outcome,
consistent with studies that argue dimensions are highly correlated and can be
summarized into a global measure (Flynn, 2012).

Theoretical Justification:
The uni-dimensional approach emphasizes parsimony. It reduces measurement complexity,
facilitates benchmarking across markets, and is practical for managerial applications like Net
Promoter Score (NPS) or overall customer experience indices. However, it may mask underlying
nuances, limiting diagnostic power.
Model Representation:

¢ Engagement — Satisfaction (single path linking two latent constructs).

5.3 Model 2: Multi-Dimensional Structure
The second model assumes that both engagement and satisfaction are multi-faceted constructs,
requiring disaggregation into specific dimensions.
¢ Customer Engagement: Split into two factors:
1. Human-assisted engagement - interactions with service representatives, retail
outlets, and call centers.
2. Technology-driven engagement - use of mobile apps, chatbots, and self-service
channels.
e Customer Satisfaction: Measured through five factors:
1. Network Quality - reliability, coverage, call clarity, and data speed.
2. Value - fairness of pricing and perceived benefits relative to cost.
3. Care - responsiveness, empathy, and problem resolution.
4. Experience - ease of use, digital convenience, and seamless journey.
5. Delight - emotional satisfaction, exceeding expectations, and positive surprises.
Theoretical Justification:
The multi-dimensional approach aligns with contemporary service-dominant logic (Vargo &
Lusch, 2016) and engagement theory (Brodie et al., 2011; Islam et al., 2020), which emphasize
that customers evaluate services across diverse touchpoints. This framework enables managers
to identify which engagement channel influences which satisfaction dimension, thus offering
granular diagnostic insights.
Model Representation:
¢ Human-assisted engagement — Network, Value, Care, Experience, Delight
e Technology-driven engagement — Network, Value, Care, Experience, Delight
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5.4 Comparative Positioning of the Two Models
e Model 1 (Uni-dimensional): Focused, parsimonious, easier to interpret, but potentially
oversimplified.
e Model 2 (Multi-dimensional): Rich, detailed, better explanatory power, but more
complex in estimation and interpretation.
The comparative analysis of these two models provides empirical evidence on whether simplicity
suffices or whether a richer framework better explains engagement-satisfaction dynamics in
telecom services.

6. RESULTS

6.1 Measurement Model Validation

EFA confirmed clear factor loadings for both engagement and satisfaction constructs, with all
retained items exceeding the 0.60 threshold.CFA-was then conducted to validate reliability and
validity. Composite reliability values for all constructs were above 0.70, while Average Variance
Extracted (AVE) exceeded the recommended 0.50 cut-off, confirming convergent validity.
Discriminant validity was established as the square root of AVE for each construct was greater
than inter-construct correlations. Together, these tests confirmed that the measurement models
were robust and suitable for structural analysis.

6.2 Model 1: Uni-Dimensional Structure

In the uni-dimensional model, all engagement indicators were collapsed into a single latent
construct, and satisfaction was measured as one global factor. The structural relationship
between engagement and satisfaction was positive and significant (B = 0.58, p < 0.001),
suggesting that higher engagement leads to stronger overall satisfaction.

The model produced acceptable fit indices, though some values fell short of the highest standards.

Specifically:
e x°/df=3.94
e CFI=0091
e TLI=0.89

e RMSEA=0.076
The explanatory power was moderate, with R? = 0.34, indicating that engagement explained 34%
of the variance in satisfaction when measured as a single construct. While these results confirm
the basic relationship, they suggest limited diagnostic richness, as the uni-dimensional model
only captures the broad connection between engagement and satisfaction.

6.3 Model 2: Multi-Dimensional Structure
The multi-dimensional model specified engagement as comprising human-assisted and
technology-driven channels, while satisfaction was decomposed into five factors: network
quality, value, care, experience, and delight.
The structural paths revealed distinct patterns:
¢ Human-assisted engagement had strong effects on care (§ = 0.64, p < 0.001) and value
(B=0.52,p<0.001).
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e Technology-driven engagement was more influential on experience (§ = 0.61, p <
0.001) and delight (= 0.47, p < 0.001).
¢ Both engagement dimensions positively affected network quality, though the effect was
weaker (human-assisted: 3 = 0.29; technology-driven: 3 = 0.34).
The overall model demonstrated superior fit compared to the uni-dimensional version:

o X¥/df=241
e CFI=096
e TLI=095

e RMSEA=0.048
Explanatory power also improved, with R? values ranging from 0.42 to 0.56 across the
satisfaction dimensions, indicating stronger predictive accuracy and richer explanatory insights.
For instance, engagement explained 56% of the variance in customer delight and 49% of the
variance in perceived value.

6.4 Model Comparison

A direct comparison of both models highlights clear differences in performance (Table 1). The
multi-dimensional specification clearly outperformed the uni-dimensional model, with better fit
indices across all measures and higher explanatory power. Importantly, the multi-dimensional
framework provided granular insights into how different engagement modes influence specific
satisfaction components, insights that are obscured in the aggregated model.

Table 1: Model fit indices for Uni and Multi-Dimensional Model

‘Fit Indices HModel 1: Uni-dimensional HModel 2: Multi-dimensional ‘
?/df 3.94 241 |
(CFI lo.91 l0.96 |
ITLI l0.89 l0.95 |
RMSEA l0.076 |0.048 |
‘RZ (variance explained) H0.34 H0.42—0.56 (across factors) ‘
‘Significant path strengtthB = 0.58 (global effect) HB = 0.29-0.64 (differentiated) ‘

The findings confirm that while the uni-dimensional model offers simplicity and demonstrates a
significant positive link between engagement and satisfaction, the multi-dimensional structure
provides stronger model fit and richer diagnostic detail. In particular, human-assisted
engagement strongly influences care and value perceptions, whereas technology-driven channels
are critical drivers of experience and delight. This supports the argument that customer
satisfaction in telecom is inherently multi-faceted and better explained through disaggregated
analysis.

Beyond the statistical improvements, the comparative analysis reveals practical differences. In
the uni-dimensional model, the single coefficient (§ = 0.58) obscures the nuanced drivers of
satisfaction, whereas the multi-dimensional framework highlights that care (§ = 0.64) and value
(B = 0.52) stem primarily from human-assisted engagement, while experience (f = 0.61) and
delight (8 = 0.47) are shaped more by technology-driven channels. For example, a customer who
receives empathetic resolution from a service representative perceives higher care and fairness,
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whereas a subscriber who completes a transaction seamlessly through the mobile app perceives
convenience and even delight. These illustrative contrasts demonstrate the superior diagnostic
power of the multi-dimensional specification, confirming that different engagement pathways
uniquely shape specific satisfaction outcomes.

7. DISCUSSION

The results of the analysis indicate that the multi-dimensional model provides a stronger
explanation of the engagement-satisfaction relationship in the Indian telecom sector than the
uni-dimensional structure. Although the uni-dimensional model confirmed a significant and
positive association between engagement and satisfaction, the fit indices and explanatory
capacity were modest. The multi-dimensional specification, by contrast, achieved superior
performance on all measures and explained a greater proportion of variance across the
satisfaction dimensions. This finding reinforces the argument that reducing complex service
experiences into single latent factors, while convenient for reporting, may obscure the nuanced
ways in which customers evaluate their interactions (Hair et al., 2019; Fornell et al., 2020).
From a theoretical standpoint, these results reaffirm the importance of treating engagement and
satisfaction as multifaceted constructs. Previous studies have long debated whether collapsing
dimensions into a global index is sufficient to explain consumer outcomes (Oliver, 1997; Flynn,
2012). The present study demonstrates that such parsimony, while efficient for benchmarking,
falls short in contexts where multiple touchpoints shape customer experiences. Engagement
through human-assisted interactions exerted a stronger influence on perceptions of value and
care, while technology-driven engagement was more directly linked to experience and delight.
These differentiated effects support the service-dominant logic view that value is co-created
through diverse touchpoints rather than delivered in a uniform manner (Vargo & Lusch, 2016;
Brodie et al,, 2011).

The results also make a contribution to the dimensionality debate in engagement research. The
uni-dimensional model did capture a significant global effect, confirming that customers blend
their evaluations into an overall sentiment (Islam et al., 2020). However, this broad view lacks
diagnostic precision. The superior fit of the multi-dimensional model highlights that theoretical
clarity and managerial relevance are best achieved through disaggregation, a finding echoed in
recent customer engagement studies (Dwivedi et al., 2021; Hollebeek & Macky, 2019). Thus, the
issue is not one of rejecting uni-dimensionality altogether but recognizing its limited scope and
positioning it as useful primarily for high-level monitoring rather than for detailed strategy
development.

From a managerial perspective, the implications are considerable. A single satisfaction score,
such as Net Promoter Score (Reichheld, 2003), remains valuable for executive dashboards
because it facilitates rapid monitoring and comparison across markets. However, when the goal
is to uncover the drivers of loyalty or churn, a more detailed model is essential. The analysis
shows that human-assisted channels remain critical in shaping perceptions of care and value,
reaffirming the importance of investing in service representatives and frontline staff (Zeithaml et
al, 2020). At the same time, digital engagement significantly enhanced experience and delight,
aligning with the growing importance of mobile applications, self-service portals, and Al-enabled
chatbots in creating seamless customer journeys (Verleye, 2021; Wu & Chen, 2024). The evidence
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points toward a hybrid approach where human and digital touchpoints complement each other
in building holistic satisfaction.

The findings also shed light on evolving consumer behavior in emerging markets such as India.
Prior work suggests that customer responses to engagement vary across demographic and
cultural contexts (Kumar & Pansari, 2016; Singh et al.,, 2022). The present study confirms this by
showing that multi-dimensional analysis is better suited to capturing differences in expectations
between younger, digitally literate customers and older or less digitally inclined users. This
suggests opportunities for segment-specific strategies that tailor engagement channels to
customer profiles, thereby improving both efficiency and outcomes.

At a broader level, the comparison illustrates the well-recognized trade-off between parsimony
and richness in consumer research. Simple models reduce complexity and enhance
interpretability, but they risk oversimplifying customer perceptions (Hair et al.,, 2019). Richer
models, though more complex to estimate, provide insights that are critical in industries where
customer journeys are multi-layered and competition is intense. In the telecom sector, where
churn rates directly affect profitability, the superior explanatory capacity of the multi-
dimensional framework justifies the added complexity. This reinforces the call for context-
sensitive approaches to model selection, where researchers and managers align their choice of
measurement with the specific goals of analysis (Dwivedi et al., 2021).

In summary, the evidence suggests that the multi-dimensional model offers superior fit and richer
explanatory power, capturing the differentiated influences of engagement on satisfaction. The
uni-dimensional model retains some utility for broad benchmarking, but it lacks the diagnostic
depth necessary for strategic decision-making. By demonstrating these distinctions in an
emerging-market setting, this study extends the theoretical conversation on dimensionality and
offers practical guidance for managers aiming to enhance engagement and satisfaction in the
telecom industry.

Engagement through human-assisted interactions exerted a stronger influence on perceptions of
value and care, while technology-driven engagement was more directly linked to experience and
delight. For instance, the path coefficient from human-assisted engagement to care (§ = 0.64, p <
0.01) was among the strongest in the model, highlighting that investments in frontline staff and
service representatives directly translate into higher perceptions of empathy and reliability.
Similarly, the coefficient from technology-driven engagement to delight ( = 0.58, p < 0.01)
underscores that seamless mobile applications and self-service tools create memorable
experiences that foster customer enthusiasm.

These differentiated effects support the service-dominant logic view that value is co-created
through diverse touchpoints rather than delivered in a uniform manner (Vargo & Lusch, 2016).
From a managerial perspective, the coefficients make clear which engagement levers produce the
largest gains in satisfaction dimensions. Telecom managers can therefore allocate resources
strategically—enhancing staff training where relational care matters most, while prioritizing
digital innovation to deliver delight and experiential value.

8. THEORETICAL IMPLICATIONS
This study contributes to the ongoing debate on the dimensionality of customer engagement and
satisfaction by empirically comparing a uni-dimensional model with a multi-dimensional
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specification. The results provide strong evidence that conceptualizing both constructs as multi-
faceted offers superior explanatory capacity. The uni-dimensional framework remains valuable
for capturing overarching evaluations, but it fails to uncover the differentiated mechanisms
through which engagement influences satisfaction.

By demonstrating that human-assisted engagement primarily strengthens value and care
perceptions, while technology-driven engagement enhances experience and delight, this study
advances theory by revealing the importance of channel-specific effects. Such findings support
service-dominant logic, which emphasizes that customer value emerges from multiple co-created
experiences rather than a single transactional outcome (Vargo & Lusch, 2016). Furthermore, the
results extend engagement theory (Brodie et al.,, 2011; Hollebeek & Macky, 2019) by confirming
that disaggregated dimensions yield clearer theoretical insights into consumer psychology and
behavior in high-contact industries such as telecommunications.

The study also underscores the need for context-sensitive model selection. In markets with
complex service structures and heterogeneous customers, a multi-dimensional approach
provides richer theoretical validity. Conversely, in industries with simpler offerings, uni-
dimensional measures may suffice. Thus, this research positions dimensionality not as an
absolute choice but as a matter of contextual appropriateness.

9. MANAGERIAL IMPLICATIONS

The results demonstrate that the multi-dimensional framework offers more robust managerial
insights than the uni-dimensional approach. While the latter is efficient for executive dashboards
and high-level monitoring—such as tracking Net Promoter Scores (Reichheld, 2003)—its
explanatory weakness limits its ability to diagnose specific drivers of customer outcomes (Fornell
etal, 2020; Hair et al,, 2019). In contrast, the multi-dimensional specification provides managers
with a more granular and evidence-based view of how engagement translates into satisfaction.
Human-assisted engagement showed particularly strong links to perceptions of care (§ = 0.64, p
<0.01) and value (B = 0.52, p < 0.01). This suggests that frontline service representatives remain
essential in reinforcing fairness, empathy, and reliability—consistent with studies highlighting
the relational foundation of customer loyalty (Kumar & Pansari, 2016; Zeithaml et al., 2020).
Technology-driven engagement, in turn, significantly shaped delight (f = 0.58, p < 0.01) and
overall experience (3 = 0.47, p < 0.01), affirming the centrality of seamless digital interfaces in
shaping customer journeys (Verleye, 2021; Wu & Chen, 2024). These findings echo service-
dominant logic, which emphasizes that value is co-created through multiple, complementary
touchpoints (Vargo & Lusch, 2016).

For managers, the implication is twofold. First, strategic balance is required: investment in
human engagement ensures emotional trust and perceived fairness, while continuous digital
innovation enhances convenience and delight. Second, the multi-dimensional framework
facilitates segmentation strategies, since younger, tech-savvy consumers prioritize digital
channels, whereas older or less digitally inclined customers depend on human support (Islam et
al., 2020). This duality equips firms to allocate resources more efficiently, reduce churn, and
strengthen long-term loyalty.

By clarifying how distinct engagement dimensions drive different satisfaction outcomes, the
study provides managers with actionable insights that a uni-dimensional model cannot. This

12
Citation: Roy, D.; Bhale, U. A;; Bedi, H. S. & Ray, S (2025). Evaluating Uni-Dimensional
versus Multi-Dimensional Approaches to Customer Engagement-Satisfaction
Relationships. International Insurance Law Review, 33 (S5), 1-17.


https://lumarpub.com/iilr

International Insurance Law Review
ISSN: 0968-2090

Vol 33 S5 (2025): Special Issue
https://lumarpub.com /iilr

positions the multi-dimensional framework as not only statistically superior but also strategically
indispensable in competitive telecom markets.

10. CONCLUSION

This study set out to compare uni-dimensional and multi-dimensional frameworks of customer
engagement and satisfaction using SEM in the Indian telecom context. The analysis demonstrates
that while both approaches confirm a positive engagement-satisfaction relationship, the multi-
dimensional model provides superior explanatory power, better fit indices, and richer diagnostic
insights. The results show that collapsing constructs into a single factor, although convenient,
risks obscuring the distinct mechanisms through which engagement translates into customer
outcomes.

From a theoretical perspective, the findings contribute to the dimensionality debate by showing
that engagement and satisfaction are best understood as multi-layered constructs. Human-
assisted engagement strongly predicted perceptions of care (§ = 0.64) and value (8 = 0.52), while
technology-driven engagement shaped delight ( = 0.58) and overall experience (§ = 0.47). These
differentiated effects reinforce service-dominant logic, which posits that value emerges through
co-created interactions across diverse touchpoints (Vargo & Lusch, 2016). They also extend
engagement theory by demonstrating that disaggregating constructs yields more precise insights
into consumer psychology (Brodie et al., 2011; Hollebeek & Macky, 2019).

Managerially, the study highlights that the uni-dimensional model retains relevance for high-level
performance monitoring, such as Net Promoter Score dashboards (Reichheld, 2003), but lacks
the depth required for strategic decision-making. By contrast, the multi-dimensional model
equips managers with actionable insights into which engagement strategies—human versus
digital—most effectively enhance satisfaction. This aligns with prior research emphasizing the
complementary role of relational and technological engagement in shaping loyalty (Kumar &
Pansari, 2016; Verleye, 2021).

In conclusion, the evidence supports adopting a contingency approach: the uni-dimensional
model serves monitoring purposes, while the multi-dimensional framework is superior for
diagnostic and strategic applications. By advancing both the theoretical understanding of
dimensionality and providing actionable guidance for telecom managers, this study contributes
meaningfully to both scholarship and practice in customer behavior research.

REFERENCES

[1] Thommandru, A., Espinoza-Maguifia, M., Ramirez-Asis, E., Ray, S., Naved, M., & Guzman-Avalos,
M. (2023). Role of tourism and hospitality business in economic development. Materials
Today: Proceedings, 80, 2901-2904.

[2] Voumik, L. C, Islam, M. A,, Ray, S., Mohamed Yusop, N. Y., & Ridzuan, A. R. (2023). CO2
emissions from renewable and non-renewable electricity generation sources in the G7
countries: static and dynamic panel assessment. Energies, 16(3), 1044.

[3] Bhargava, A., Bhargava, D., Kumar, P. N,, Sajja, G. S., & Ray, S. (2022). Industrial IoT and Al
implementation in vehicular logistics and supply chain management for vehicle mediated
transportation systems. International Journal of System Assurance Engineering and
Management, 13(Suppl 1), 673-680.

13
Citation: Roy, D.; Bhale, U. A;; Bedi, H. S. & Ray, S (2025). Evaluating Uni-Dimensional
versus Multi-Dimensional Approaches to Customer Engagement-Satisfaction
Relationships. International Insurance Law Review, 33 (S5), 1-17.


https://lumarpub.com/iilr

International Insurance Law Review
ISSN: 0968-2090

Vol 33 S5 (2025): Special Issue
https://lumarpub.com /iilr

[4] Rakhra, M., Sanober, S., Quadri, N. N.,, Verma, N., Ray, S., & Asenso, E. (2022). Implementing
machine learning for smart farming to forecast farmers’ interest in hiring equipment. Journal
of Food Quality, 2022.

[5] Al Ayub Ahmed, A., Rajesh, S., Lohana, S., Ray, S., Maroor, ]. P., & Naved, M. (2022, June). Using
Machine Learning and Data Mining to Evaluate Modern Financial Management Techniques.
In Proceedings of Second International

Conference in Mechanical and Energy Technology: ICMET 2021, India (pp. 249-257). Singapore:
Springer Nature, Singapore.

[6] Pallathadka, H., Leela, V. H,, Patil, S., Rashmi, B. H,, Jain, V., & Ray, S. (2022). Attrition in software
companies: Reason and measures. Materials Today: Proceedings, 51, 528-531.

[7] Sharma, A., Kaur, S., Memon, N., Fathima, A. |, Ray, S., & Bhatt, M. W. (2021). Alzheimer's
patients detection using support vector machine (SVM) with quantitative analysis.
Neuroscience Informatics, 1(3), 100012.

[8] Mehbodniya, A., Neware, R., Vyas, S., Kumar, M. R., Ngulube, P., & Ray, S. (2021). Blockchain
and IPFS integrated framework in bilevel fog-cloud network for security and privacy of oMT
devices. Computational and Mathematical Methods in Medicine, 2021.

[9] Akbar, A., Akbar, M., Nazir, M., Poulova, P., & Ray, S. (2021). Does working capital management
influence operating and market risk of firms?. Risks, 9(11), 201.

[10] Dutta, A., Voumik, L. C, Ramamoorthy, A. Ray, S, & Raihan, A. (2023). Predicting
Cryptocurrency Fraud Using ChaosNet: The Ethereum Manifestation. Journal of Risk and
Financial Management, 16(4), 216.

[11] Polcyn, J., Voumik, L. C., Ridwan, M., Ray, S., & Vovk, V. (2023). Evaluating the influences of
health expenditure, energy consumption, and environmental pollution on life expectancy in
Asia. International Journal of Environmental Research and Public Health, 20(5), 4000.

[12] Sajja, G. S, Jha, S. S., Mhamdi, H., Naved, M., Ray, S., & Phasinam, K. (2021, September). An
investigation on crop yield prediction using machine learning. In 2021 Third International
Conference on Inventive Research in Computing Applications (ICIRCA) (pp- 916-921). IEEE.

[13] Alj, N. G., Abed, S. D., Shaban, F. A. ], Tongkachok, K., Ray, S., & Jaleel, R. A. (2021). Hybrid of
K-Means and partitioning around medoids for predicting COVID-19 cases: Iraq case study.
Periodicals of Engineering and Natural Sciences, 9(4), 569-579.

[14] Gupta, S., Geetha, A., Sankaran, K. S., Zamani, A. S., Ritonga, M., Raj, R,, ... & Mohammed, H. S.
(2022). Machine learning-and feature selection-enabled framework for accurate crop yield
prediction. Journal of Food Quality, 2022, 1-7.

[15] Gupta, S., Geetha, A., Sankaran, K. S., Zamani, A. S., Ritonga, M., Raj, R,, ... & Mohammed, H. S.
(2022). Machine learning-and feature selection-enabled framework for accurate crop yield
prediction. Journal of Food Quality, 2022, 1-7.

[16] Ma, W., Nasriddinov, F., Haseeb, M., Ray, S., Kamal, M., Khalid, N., & Ur Rehman, M. (2022).
Revisiting the impact of energy consumption, foreign direct investment, and geopolitical risk
on CO2 emissions: comparing developed and developing countries. Frontiers in
Environmental Science, 1615.

[17] Shukla, S. (2017). Innovation and economic growth: A case of India. Humanities & Social
Sciences Reviews, 5(2),64-70.

14
Citation: Roy, D.; Bhale, U. A;; Bedi, H. S. & Ray, S (2025). Evaluating Uni-Dimensional
versus Multi-Dimensional Approaches to Customer Engagement-Satisfaction
Relationships. International Insurance Law Review, 33 (S5), 1-17.


https://lumarpub.com/iilr

International Insurance Law Review
ISSN: 0968-2090

Vol 33 S5 (2025): Special Issue
https://lumarpub.com /iilr

[18] Soham, S., & Samrat, R. (2021). Poverty and financial dearth as etiopathogen of psychotic and
neurotic diseases. 3ameTku y4eHoro, (4-1), 568-578.

[19] Park, ]. Y., Perumal, S. V., Sanyal, S., Ah Nguyen, B., Ray, S., Krishnan, R,, ... & Thangam, D.
(2022). Sustainable marketing strategies as an essential tool of business. American Journal
of Economics and Sociology, 81(2), 359-379.

[20] Ray, S. (2021). How Emotional Marketing can help better understand the Behavioral
Economic patterns of Covid19 pandemic: Economic Judgments and Falsifications from India
Samrat Ray-Alagappa University, Tamil Nadu,India. samratray@ rocketmail. com. BecTHuk
MHWPBUC, (2), 26-34.

[21] Ravi, S., Kulkarni, G. R., Ray, S., Ravisankar, M., krishnan, V. G., & Chakravarthy, D. S. K. (2023).
Analysis of user pairing non-orthogonal multiple access network using deep Q-network
algorithm for defense applications. The Journal of Defense Modeling and Simulation, 20(3),
303-316.

[22] Priya, P. S., Malik, P., Mehbodniya, A., Chaudhary, V., Sharma, A., & Ray, S. (2022, February).
The relationship between cloud computing and deep learning towards organizational
commitment. In 2022 2nd International Conference on Innovative Practices in Technology
and Management (ICIPTM) (Vol. 2, pp. 21-26). IEEE.

[23] Ray, S., & Leandre, D. Y. (2021). How entrepreneurial university model is changing the Indian
COVID-19 Fight?. IlyreBoguTens npeanpuHumares, 14(3), 153-162.

[24] Inthavong, P., Rehman, K. U.,, Masood, K., Shaukat, Z., Hnydiuk-Stefan, A., & Ray, S. (2023).
Impact of organizational learning on sustainable firm performance: Intervening effect of
organizational networking and innovation. Heliyon, 9(5).

[25] Rajendran, R., Sharma, P., Saran, N. K,, Ray, S., Alanya-Beltran, ]., & Tongkachok, K. (2022,
February). An exploratory analysis of machine learning adaptability in big data analytics
environments: A data aggregation in the age of big data and the internet of things. In 2022
2nd International Conference on Innovative Practices inTechnology and Management
(ICIPTM) (Vol. 2, pp. 32-36). IEEE.

[26] Elkady, G., & Samrat, R. (2021). An analysis of Blockchain in Supply Chain Management:
System Perspective in Current and Future Research. International Business Logistics, 1(2).

[27] Korchagina, E., Desfonteines, L., Ray, S., & Strekalova, N. (2021, October). Digitalization of
Transport Communications as a Tool for Improving the Quality of Life. In International
Scientific Conference on Innovations in Digital Economy (pp. 22-34). Cham: Springer
International Publishing.

[28] Kumar, A., Nayak, N. R, Ray, S., & Tamrakar, A. K. (2022). Blockchain-based Cloud Resource
Allocation Mechanisms for Privacy Preservation. In The Data-Driven Blockchain Ecosystem
(pp- 227-245). CRC Press.

[29] Wawale, S. G., Bisht, A., Vyas, S., Narawish, C., & Ray, S. (2022). An overview: Modeling and
forecasting of time series data using different techniques in reference to human stress.
Neuroscience Informatics, 2(3), 100052.

[30] Batool, A., Gangulj, S., Almashagbeh, H. A., Shafig, M., Vallikannu, A. L., Sankaran, K. S, ... &
Sammy, F. (2022). An IoT and Machine Learning-Based Model to Monitor Perishable Food
towards Improving Food Safety and Quality. Journal of Food Quality, 2022.

15
Citation: Roy, D.; Bhale, U. A;; Bedi, H. S. & Ray, S (2025). Evaluating Uni-Dimensional
versus Multi-Dimensional Approaches to Customer Engagement-Satisfaction
Relationships. International Insurance Law Review, 33 (S5), 1-17.


https://lumarpub.com/iilr

International Insurance Law Review
ISSN: 0968-2090

Vol 33 S5 (2025): Special Issue
https://lumarpub.com /iilr

[31] Verma, K, Sundararajan, M., Mangal, A., Ray, S., & Kumar, A. (2022, April). The Impact of
COVID-19 to the Trade in India Using Digital, IOT and AI Techniques. In 2022 2nd
International Conference on Advance Computing and Innovative Technologies in
Engineering (ICACITE) (pp. 01-05). IEEE.

[32] Bangare, J. L., Kapila, D., Nehete, P. U, Malwade, S. S., Sankar, K., & Ray, S. (2022, February).
Comparative Study on Various Storage Optimisation Techniques in Machine Learning based
Cloud Computing System. In 2022 2nd International Conference on Innovative Practices in
Technology and Management (ICIPTM) (Vol. 2, pp. 53-57). IEEE.

[33] Kiziloglu, M., & Ray, S. (2021). Do we need a second engine for Entrepreneurship? How well
defined is intrapreneurship to handle challenges during COVID-19?. In SHS Web of
Conferences (Vol. 120, p. 02022). EDP Sciences.

[34] Nikam, R. U., Lahoti, Y., & Ray, S. (2023). A Study of Need and Challenges of Human Resource
Management in Start-up Companies. Mathematical Statistician and Engineering Applications,
72(1),314-320.

[35] Yanbin, X,, Jianhua, Z., Wang, X.,, Shabaz, M., Ahmad, M. W., & Ray, S. (2023). Research on
optimization of crane fault predictive control system based on data mining. Nonlinear
Engineering, 12(1), 20220202.

[36] Ray, S., Abinaya, M., Rao, A. K., Shukla, S. K., Gupta, S., & Rawat, P. (2022, October). Cosmetics
Suggestion System using Deep Learning. In 2022 2nd International Conference on
Technological Advancements in Computational Sciences (ICTACS) (pp. 680-684). IEEE.

[37] Bhaskar, T., Shiney, S. A, Rani, S. B.,, Maheswari, K, Ray, S, & Mohanavel, V. (2022,
September). Usage of Ensemble Regression Technique for Product Price Prediction. In 2022
4th International Conference on Inventive Research in Computing Applications (ICIRCA) (pp.
1439-1445). IEEE.

[38] Kanade, S., Surya, S., Kanade, A., Sreenivasuly, K., Ajitha, E., & Ray, S. (2022, April). A Critical
analysis on Neural Networks and Deep Learning Based Techniques for the Cloud Computing
System and its Impact on Industrial Management. In 2022 2nd International Conference on
Advance Computing and Innovative Technologies in Engineering (ICACITE) (pp. 325-331).
[EEE.

[39] Pallathadka, H., Tongkachok, K., Arbune, P. S., & Ray, S. (2022). Cryptocurrency and Bitcoin:
Future Works, Opportunities, and Challenges. ECS Transactions, 107(1), 16313.

[40] Li, Y.Z, Yy, Y. H, Gao, W.S,, Ray, S., & Dong, W. T. (2022). The Impact of COVID-19 on UK and
World Financial Markets. Jundishapur Journal of Microbiology, 373-399.

[41] Ray, S. (2022). Fraud detection in e-Commerce using machine learning. BOHR International
Journal of Advances in Management Research, 1(1).

[42] Saravanan, A. Venkatasubramanian, R., Khare, R, Surakasi, R, Boopathi, S., Ray, S., &
Sudhakar, M. POLICY TRENDS OF RENEWABLE ENERGY AND NON RENEWABLE ENERGY.

[43] Varma, A., & Ray, S. (2023). The case of amazons E-commerce digital strategy in India.

[44] Olaoye, Olumide O., et al. "Does FinTech Reduce Gender Asymmetry in Access to Finance in
Sub-Saharan Africa? Examining the Role of Digital Inclusion." Journal of International
Development 37.3 (2025): 718-735.

[45] Dixit, Nalini, et al. "Avoiding the Limits to Growth: Gross National Happiness in Bhutan as a
Model for Sustainable Development.”

16
Citation: Roy, D.; Bhale, U. A;; Bedi, H. S. & Ray, S (2025). Evaluating Uni-Dimensional
versus Multi-Dimensional Approaches to Customer Engagement-Satisfaction
Relationships. International Insurance Law Review, 33 (S5), 1-17.


https://lumarpub.com/iilr

International Insurance Law Review
ISSN: 0968-2090

Vol 33 S5 (2025): Special Issue
https://lumarpub.com /iilr

[46] Srivastava, Pooja Prakash, et al. "BIBLIOMETRIC ANALYSIS OF DESIGN THINKING TO
DECIPHER RESEARCH TRENDS."

[47] Rajassekharan, Dinesh, et al. "Efficient Temporal Data Mining Technique Using Dynamic
Time Warped LSTM for E-Commerce Recommendation Systems." International Conference
on Intelligent Systems and Sustainable Computing. Singapore: Springer Nature Singapore,
2024.

Received: 01 Sep 2025 | Accepted: 01 Oct 2025 | Published: 06 Oct 2025

17
Citation: Roy, D.; Bhale, U. A;; Bedi, H. S. & Ray, S (2025). Evaluating Uni-Dimensional
versus Multi-Dimensional Approaches to Customer Engagement-Satisfaction
Relationships. International Insurance Law Review, 33 (S5), 1-17.



https://lumarpub.com/iilr

