
ISARC 
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER 

 

 

 

193 

 

FROM TRANSACTIONAL LOYALTY TO BEHAVIORAL ENGAGEMENT: A 

DATA-DRIVEN FRAMEWORK FOR CUSTOMER VALUE CREATION IN 

OMNICHANNEL RETAIL 

Kemal BUYUKTAS 

Flo Technology, Istanbul, Türkiye 

ORCID: 0009-0007-7884-2872 

 

ABSTRACT 

Traditional loyalty programs in retail have predominantly relied on transactional mechanisms, 

rewarding customers based on purchase frequency and monetary value. However, such 

approaches have become increasingly insufficient in omnichannel retail environments, where 

customer journeys extend across multiple physical and digital touchpoints and where sustained 

value creation depends on continuous and multidimensional engagement rather than isolated 

transactions. Although the existing literature extensively examines loyalty programs and 

customer retention strategies, limited attention has been given to how behavioral loyalty 

systems can be systematically designed and operationalized in real omnichannel retail settings 

through data-driven mechanisms. In particular, the integration of dynamic customer 

segmentation, incentive structures, and engagement-based interactions remains underexplored 

in applied contexts. 

This study proposes a data-driven framework that reconceptualizes loyalty as a behavioral 

engagement system. The framework is structured around three core components: dynamic tier-

based segmentation, reward-driven incentive mechanisms, and engagement-triggered 

interactions. The findings indicate that data-driven behavioral loyalty systems can function as 

strategic mechanisms for guiding customer behavior and enhancing long-term customer value. 

By bridging the gap between traditional loyalty approaches and behavioral engagement design, 

the study contributes to the literature on customer loyalty and omnichannel retail management. 

Keywords: behavioral engagement, customer loyalty, omnichannel retail 

1. INTRODUCTION 

The retail industry has undergone a fundamental transformation driven by digitalization, 

increasing data availability, and the growing complexity of customer journeys. Omnichannel 

retail refers to a unified commerce approach that integrates physical and digital channels into a 

seamless, data-connected customer experience, enabling continuous interaction across 

touchpoints regardless of the channel through which they occur. The emergence of this 

paradigm has redefined how customers interact with brands, shifting from discrete, transaction-

based encounters toward continuous, multi-touchpoint engagement processes. In such 
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environments, managing and influencing customer behavior has become a central strategic 

challenge. 

Traditional loyalty programs have primarily relied on transactional mechanisms, rewarding 

customers based on purchase frequency and spending levels. While effective in relatively stable 

and single-channel contexts, these approaches are increasingly inadequate in omnichannel 

environments characterized by fragmented interactions, high customer expectations, and 

dynamic behavioral patterns. Customers no longer respond solely to economic incentives; 

instead, they expect personalized, continuous, and context-aware engagement. 

From a theoretical perspective, this shift is supported by developments in behavioral economics 

and decision sciences. Bounded rationality theory suggests that individuals make decisions 

under cognitive limitations, while dual-process theory highlights the interaction between 

intuitive and analytical thinking in shaping behavior. Additionally, nudging theory 

demonstrates that behavioral outcomes can be influenced through the design of choice 

environments (Thaler & Sunstein, 2021; Kahneman et al., 2021). These perspectives 

collectively imply that customer behavior can be guided through system design rather than 

solely through financial incentives. Recent studies have emphasized the importance of customer 

engagement and data-driven personalization in shaping behavioral outcomes in digital retail 

environments (Hoyer et al., 2023; Grewal et al., 2022; Verhoef et al., 2021). 

Despite these theoretical advancements, existing research on loyalty programs remains largely 

focused on transactional outcomes such as retention rates and purchase frequency. There is a 

lack of integrative approaches that combine behavioral theory with data-driven system design 

in omnichannel retail environments. This study addresses this gap by proposing a data-driven 

framework that reconceptualizes customer loyalty as a behavioral engagement system. The 

study is grounded in a real-world implementation and adopts a design-oriented perspective to 

demonstrate how behavioral mechanisms can be operationalized and how customer value 

creation can be systematically monitored. 

The study offers three interrelated contributions. Rather than treating segmentation, incentives, 

and engagement as isolated mechanisms, it develops a unified behavioral loyalty framework 

that integrates these components into a single operational system. It further demonstrates how 

principles from behavioral economics — bounded rationality, dual-process reasoning, and 

nudge design — can be embedded into a functioning retail architecture. Finally, drawing on a 

real-world implementation, it illustrates how behavioral outcomes can be monitored through a 

structured set of performance indicators in omnichannel contexts. 
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This study is organized as follows: The relevant literature is presented in Section 2. Following 

this, methodology and system implementation are given in Section 3. Section 4 presents results 

and discussion. Finally, Section 5 concludes the paper. 

2. LITERATURE REVIEW 

Customer loyalty research has evolved substantially from its early transactional roots. Classical 

models defined loyalty through repeat purchase behavior and monetary indicators, offering 

limited capacity to capture the behavioral complexity of contemporary omnichannel consumers. 

Recent scholarship has reoriented this field around digital engagement, data-driven 

personalization, and behavioral economics, establishing a new conceptual foundation for 

loyalty system design. The following review synthesizes this body of work in chronological 

order, tracing the progressive accumulation of evidence that motivates the present framework. 

The most recent strand of scholarship establishes the transformative role of digitalization in 

reshaping customer experience expectations. Hoyer et al. (2023) demonstrate that customer 

experience is undergoing a fundamental shift driven by advances in real-time personalization 

and artificial intelligence, with customer expectations increasingly shaped by seamless, 

contextually relevant interactions across digital touchpoints. Their work argues that firms must 

invest in behavioral data infrastructure to manage engagement outcomes effectively across 

digitally mediated environments, establishing a direct empirical link between real-time 

personalization capabilities and long-term customer value creation. Building on this trajectory, 

Grewal et al. (2022) argue that the future of retailing is defined by the convergence of physical 

and digital channels supported by emerging data-driven technologies, with retail systems 

required to evolve toward integrated architectures capable of managing complex customer 

journeys in real time. Their research moves beyond transactional optimization to frame 

continuous behavioral engagement as the primary competitive domain for modern retailers, 

with firms that leverage behavioral analytics positioned to achieve structural advantage in 

rapidly evolving markets. 

The 2021 literature converges on three interconnected challenges: cross-channel behavioral 

management, data integration, and analytics capability. Shankar et al. (2021) show that 

customer behavior in modern retail environments is significantly influenced by cross-channel 

interactions, with unified engagement strategies emerging as a necessary condition for effective 

behavioral influence and loyalty development. Their findings highlight that innovations in 

shopper marketing are increasingly driven by the integration of digital technologies with 

physical retail environments, making unified omnichannel strategies central to long-term 
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customer relationship management. Extending this view to the organizational level, Verhoef et 

al. (2021) demonstrate that digital transformation in retail requires the systematic integration of 

customer data across channels to produce consistent and personalized experiences, with firms 

that fail to achieve this integration risking fragmented customer journeys that undermine both 

retention and value creation. The analytical infrastructure needed to operationalize such 

integration is addressed by Wedel and Kannan (2021), who demonstrate that marketing 

analytics plays a critical role in enabling real-time customer insights and behavior-driven 

decision-making. Their work identifies key analytical frameworks for translating large volumes 

of behavioral data into actionable engagement strategies, arguing that advanced analytics 

capabilities are no longer optional but structurally necessary for organizations seeking to design 

adaptive engagement systems at scale. 

Alongside these empirical developments, theoretical scholarship from behavioral economics 

provides the decision-science foundation for the present framework. Kahneman et al. (2021) 

propose a comprehensive account of variability in human judgment, demonstrating that both 

systematic bias and random noise contribute to inconsistency in decision-making processes, 

including consumer choices. Their work extends bounded rationality theory in ways directly 

applicable to loyalty program design, as they suggest that customer behavioral responses to 

incentives are more variable and context-dependent than rational choice models assume, with 

important implications for how reward structures should be designed and calibrated. 

Complementing this theoretical foundation, Thaler and Sunstein (2021) provide an updated 

account of nudge theory, demonstrating that small, well-designed choice architecture 

interventions can produce measurable and sustained behavioral changes without restricting 

individual freedom. In the context of retail loyalty systems, their work implies that incentive 

structures and engagement mechanisms function not merely as reward tools but as behavioral 

guidance architectures capable of shaping long-term customer decision pathways through 

environmental design rather than direct financial pressure. 

The 2020 literature substantially advances the theoretical and managerial architecture of 

customer experience and engagement systems. De Keyser et al. (2020) introduce the 

Touchpoints, Context, Qualities (TCQ) nomenclature as a structured framework for capturing 

behavioral patterns across multiple interaction points and contexts, providing a theoretically 

grounded vocabulary for customer engagement architecture design. Their model is particularly 

valuable in the present context because it offers a systematic means of categorizing the diversity 

of customer interactions that omnichannel loyalty systems must accommodate. Building on this 
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structural perspective, Homburg et al. (2020) demonstrate that customer experience 

management has evolved from a focus on individual transactional interactions toward a 

continuous and dynamic engagement paradigm, with organizations that adopt a holistic 

approach to experience management achieving superior behavioral outcomes relative to those 

relying on transactional models. Their argument that effective experience management requires 

the alignment of organizational processes, data capabilities, and engagement design around 

sustained behavioral interaction closely anticipates the framework proposed in the present 

study. Developing the temporal dimension of this argument, Lemon (2020) demonstrates that 

customer experience in the digital age is shaped by a continuous series of pre-purchase, 

purchase, and post-purchase touchpoints, requiring organizations to develop dynamic and 

responsive engagement architectures that address the full spectrum of customer interaction 

rather than focusing exclusively on the transaction event itself. 

Two further 2020 contributions address the structural complexity and adaptive demands of 

modern retail environments. Grewal et al. (2020) argue that the future of retailing will be 

defined by the capacity of firms to create seamless, experience-driven environments that 

transcend traditional channel boundaries, identifying technology integration, personalization, 

and service innovation as the key strategic dimensions along which competitive differentiation 

will occur. Their findings suggest that retail organizations which design integrated behavioral 

environments — rather than optimize individual transactions — will sustain structural 

advantages over those pursuing conventional approaches. Pantano et al. (2020) reinforce this 

conclusion from a resilience perspective, demonstrating that firms with stronger data 

capabilities and flexible operational architectures are better positioned to maintain customer 

engagement under conditions of market disruption and uncertainty. Their emphasis on the 

capacity to adapt engagement strategies dynamically in response to behavioral data underscores 

that data-driven system design is not only a growth mechanism but a fundamental operational 

requirement for retail sustainability. 

Despite these collective advancements, a critical gap remains in the literature. Existing studies 

consistently treat dynamic segmentation, incentive design, and behavioral engagement as 

separate research streams, with no established framework that operationalizes all three 

components within a single, unified system architecture. Furthermore, while behavioral 

economics principles — including bounded rationality, noise in judgment, and choice 

architecture — have been theorized extensively, their translation into functioning omnichannel 

loyalty architectures has received limited empirical attention in real-world retail contexts. 
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Notably, no published framework has yet demonstrated how these theoretical constructs can be 

simultaneously embedded into a measurable, data-driven operational system that monitors 

behavioral outcomes across omnichannel touchpoints in real time. The present study addresses 

this gap directly by developing, implementing, and evaluating such a framework within an 

applied omnichannel retail environment. 

3. METHODOLOGY AND SYSTEM IMPLEMENTATION 

This study adopts a design science research approach, focusing on the development, 

implementation, and evaluation of a behavioral loyalty framework within a real-world 

omnichannel retail environment. Design science is particularly suitable here, as the study aims 

to create and evaluate an artifact that addresses a practical problem through theoretically 

grounded design principles, with the research process involving iterative design, 

implementation, and structured observation rather than hypothesis testing. 

The proposed framework consists of three interrelated components. Dynamic tier-based 

segmentation forms the foundation, continuously classifying customers based on rolling 

behavioral data — including purchase activity and cross-channel interaction patterns — 

enabling real-time tier adjustment rather than static assignment. Incentive mechanisms are 

designed to shape behavioral pathways through differentiated benefits and conditional rewards, 

targeting actions such as cross-channel engagement and purchase frequency rather than 

rewarding completed transactions alone. Engagement mechanisms extend the system beyond 

transactional touchpoints by introducing behavioral triggers and interaction-based activities that 

deepen the customer–brand relationship through non-purchase participation. 

The framework operates as a closed-loop system in which customer data collected from 

multiple channels feeds into the segmentation layer, which in turn drives incentive and 

engagement mechanisms. The resulting behavioral outcomes are continuously monitored and 

fed back into the system, enabling ongoing optimization. Figure 1 illustrates this architecture, 

showing how integrated customer data continuously activates segmentation, incentive, and 

engagement components to enable dynamic behavioral optimization across omnichannel 

environments. 
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Figure 1. Behavioral Loyalty Framework 

Technical Architecture 

The system is implemented using Python for segmentation algorithm development and data 

pipeline orchestration. Customer behavioral data is stored and queried using a PostgreSQL 

relational database, which supports the dynamic tier classification logic through structured 

query execution over rolling behavioral windows. Real-time event streaming is handled through 

Apache Kafka, enabling the system to process cross-channel customer interactions with 

minimal latency and route behavioral events to the appropriate processing modules. Channel 

data integration is achieved through a REST API layer that connects online and offline 

touchpoints to a unified customer identification system. The incentive rule engine is 

implemented as a configurable Python module that assigns rewards and behavioral triggers 

based on predefined thresholds and interaction events. The overall architecture is modular, 

enabling independent scaling and adjustment of segmentation, incentive, and engagement 

components. 

3.1 Data Description 

The dataset used in this study consists of integrated customer interaction data collected from 

both online and offline retail channels of a leading omnichannel retailer operating in Türkiye. 

The data includes transactional records, engagement activities, and loyalty program interactions 

over a continuous operational period, capturing key behavioral variables such as purchase 

frequency, basket value, channel interaction patterns, and reward usage. All data is anonymized 
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and aggregated to ensure compliance with data privacy regulations. The dataset attributes used 

in the analysis are presented in Table 1. 

Table 1. Dataset Attributes and Descriptions 

Attribute Description Data Type 

Customer ID Anonymized unique customer identifier Nominal 

Purchase Date Timestamp of transaction event Date/Time 

Purchase Frequency Number of transactions per customer within 

rolling window 
Integer 

Basket Value Total monetary value per transaction Continuous 

Basket Quantity Number of items included per transaction Integer 

Channel Type Interaction channel (online / offline) Categorical 

Reward Usage Binary indicator of reward redemption per 

transaction 
Binary 

Engagement Events Count of non-transactional interaction activities 

per customer 
Integer 

Loyalty Tier Assigned tier category based on behavioral 

score 
Ordinal 

Tier Transition Movement between loyalty tiers within 

observation window 
Binary 

 

Data Preprocessing 

Prior to analysis, the dataset underwent a structured preprocessing pipeline. Duplicate 

transaction records were identified and removed to ensure the integrity of behavioral frequency 

measures. Missing values in engagement event fields were imputed using median substitution 

based on tier-level distributions. Outlier detection was applied to basket value variables using 

interquartile range thresholds, with extreme observations capped to prevent distortion of 

directional trend analysis. Customer interaction records were aggregated into rolling 30-day 

windows to support dynamic tier classification, and channel interaction data from online and 

offline sources were merged using the anonymized customer identifier to produce a unified 

behavioral profile for each customer. 

4. RESULTS AND DISCUSSION 

4.1 Observational Analysis Approach 

The effectiveness of the proposed framework is evaluated through comparative observational 

analysis based on key behavioral indicators. Rather than relying on controlled experimental 
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design, the study assesses directional changes in customer behavior by comparing pre- and post-

implementation patterns within the same operational environment. This approach is consistent 

with design science research protocols, which prioritize the demonstration of artifact utility 

within real-world settings over statistical generalization. 

It is explicitly acknowledged that the results presented below are indicative and directional in 

nature. The absence of a randomized control group and the observational character of the 

analysis constitute a recognized limitation of this study. 

4.2 Observed Behavioral Outcomes 

Observational insights from the implementation suggest that customers exposed to dynamic 

segmentation and engagement mechanisms demonstrate higher levels of interaction continuity 

and more stable behavioral patterns compared to traditional transactional loyalty structures. 

Observed directional outcomes and theoretical alignments are presented in Table 2. 

Table 2. Observed Directional Outcomes and Theoretical Alignments 

Metric Observed Directional Outcome Theoretical Alignment 

Purchase 

Frequency 
A directional upward pattern was 

observed in repeat purchase activity 

following framework implementation 

Consistent with behavioral 

reinforcement through tiered 

incentive design 

Average Basket 

Value 
A directional increase in per-transaction 

spending was observed among customers 

engaged with incentive mechanisms 

Aligned with reward-driven value 

expansion principles 

Engagement Level A directional increase in cross-channel 

interaction frequency was observed 

among customers exposed to engagement 

triggers 

Consistent with omnichannel 

behavioral engagement theory 

Tier Transitions A directional increase in upward tier 

mobility was observed, indicating active 

behavioral progression 

Reflects dynamic segmentation 

responsiveness 

 

The outcomes in Table 2 reflect directional behavioral patterns observed across the customer 

base following framework deployment. Tier transition rates and engagement levels emerged as 

particularly sensitive indicators of behavioral change, suggesting that non-transactional 

mechanisms play a meaningful role in sustaining customer value creation within omnichannel 

environments. 

4.3 Discussion 

The implementation reveals that loyalty systems built around behavioral data, rather than 

transaction history alone, function less like reward programs and more like active behavioral 
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management tools. By integrating segmentation, incentives, and engagement mechanisms, the 

proposed framework establishes a dynamic structure capable of influencing customer behavior 

across multiple dimensions simultaneously. This represents a substantive departure from 

conventional loyalty architectures, which address each dimension in isolation and thereby forgo 

the compounding effects of coordinated behavioral guidance. 

The relevance of behavioral economics to retail loyalty design is reinforced by the observed 

outcomes. Unlike traditional models that passively reward past behavior, the proposed 

framework actively shapes the decision pathways leading to desired actions, consistent with 

choice architecture principles and the proactive engagement paradigms highlighted in the 

broader digital retail literature. The shift from reactive incentive distribution to proactive 

behavioral pathway design constitutes the core theoretical contribution of this work. 

The integration of measurable performance indicators enables real-time monitoring of 

behavioral change and continuous system calibration. The findings suggest that customer value 

creation in omnichannel environments is strongly associated with sustained engagement and 

interaction continuity across channels, rather than with transactional volume alone. This 

underscores the strategic importance of designing loyalty systems that capture and respond to 

the full spectrum of customer behavioral signals. 

4.4 Key Performance Indicators 

Customer behavior is monitored using a structured set of key performance indicators that reflect 

both transactional and non-transactional dimensions of engagement, as presented in Table 3. 

Table 3. Key Performance Indicators for Behavioral Loyalty System 

Metric Description Behavioral Relevance 

Purchase Frequency Number of transactions per customer Measures repetition behavior 

Average Basket Value Average spending per transaction Indicates value generation 

Basket Quantity Number of items per transaction Reflects purchase depth 

Tier Transition Rate Movement between loyalty tiers Captures behavioral change 

Tier Duration Time spent in each tier Indicates engagement stability 

Reward Redemption 

Rate 
Usage of earned rewards Measures incentive effectiveness 

Engagement Level Interaction frequency across channels Reflects non-transactional 

behavior 
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These indicators enable a multidimensional evaluation of customer behavior by capturing both 

transactional intensity and engagement continuity within a unified measurement framework. 

Together, they move the evaluation of loyalty systems beyond transactional volume and toward 

a complete picture of behavioral engagement. 

4.5 Managerial Implications 

The proposed framework carries several practical implications for retail managers and loyalty 

program designers. Organizations should move beyond static, points-based loyalty 

architectures and invest in dynamic segmentation infrastructures capable of responding to real-

time behavioral data. Incentive mechanisms should be designed not merely to reward completed 

transactions but to actively shape the behavioral pathways leading to them, including cross-

channel interaction and non-transactional engagement. The adoption of a unified set of 

behavioral key performance indicators — such as tier transition rates and engagement 

continuity — enables managers to monitor customer value creation in a more holistic and 

actionable manner than traditional transactional metrics alone. Taken together, these 

implications suggest that behavioral loyalty system design represents a strategic capability 

rather than a tactical marketing function. 

5. CONCLUSION 

This study introduced a data-driven behavioral loyalty framework that reconceptualizes 

customer loyalty as a multidimensional engagement system rather than a transactional 

accumulation mechanism. By integrating dynamic segmentation, incentive design, and 

engagement-triggered interactions within a unified architecture, the framework provides a 

structured approach to customer value creation in omnichannel retail environments. 

Future research should focus on three priorities: empirical validation of the framework through 

quantitative longitudinal designs, examination of the moderating role of customer 

demographics on behavioral loyalty outcomes, and exploration of the long-term impact of tier-

based segmentation on customer lifetime value. As omnichannel retail environments continue 

to evolve, the systematic design of behavioral engagement systems is likely to become an 

increasingly central capability for organizations seeking sustainable competitive advantage. 
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