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	ABSTRACT: This study examines the impact of omnichannel logistics integration on retail service level performance in Indonesia between 2020 and 2024. Amidst rapid digital transformation in Southeast Asia, major Indonesian retailers such as AMRT, MIDI, MAPI, and LPPF have implemented innovations including store hubs, click-and-collect, and Pay & Pick services to meet evolving consumer expectations. Using firm-level quarterly panel data and employing fixed effects and event study models, the study analyzes how omnichannel logistics adoption represented by infrastructure investments and digital feature rollout affects service-level indicators such as inventory turnover, fill rate, and on-time delivery. The findings indicate that logistics integration significantly improves service metrics, with firms observing a 4–6% improvement in performance indicators within two quarters of implementation. This underscores the strategic value of aligning digital and physical infrastructure in emerging markets, offering evidence that logistics integration enhances both operational efficiency and service quality. The study contributes to both theoretical literature and practical retail strategies by framing omnichannel performance through a quantitative, data-driven lens. 
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INTRODUCTION
Between 2020 and 2024, Indonesia's omnichannel retail landscape experienced a profound transformation, driven by socio-economic disruptions and rapid technological change. The COVID-19 pandemic notably accelerated this evolution, fundamentally altering consumer purchasing behavior and compelling retailers to integrate online and offline channels. In response, leading retail firms invested in digital infrastructure and restructured their operations to deliver seamless, multichannel experiences. This shift laid the foundation for digitally responsive ecosystems that prioritize agility, personalization, and logistical efficiency (Iglesías-Pradas & Acquila-Natale, 2023; Lehrer & Trenz, 2022).
This digital evolution has significant implications for logistics infrastructure in emerging markets. In Indonesia, logistics modernization through expanded distribution centers, store hubs, and local delivery points has enabled retailers to support new omnichannel business models. Features such as "buy online, pick up in store" (BOPS) leverage physical store networks to fulfill online orders more efficiently. These logistics innovations not only improve delivery speed but also enhance inventory management, allowing firms to meet rising customer expectations in a competitive digital market (Buldeo et al., 2019).
However, the implementation of omnichannel logistics strategies in developing economies remains fraught with structural challenges. Infrastructural disparities across regions, elevated operational costs, and coordination frictions among supply chain actors complicate omnichannel execution. Retailers in Indonesia must therefore navigate these issues by investing strategically in logistics technologies and forming synergistic partnerships to ensure alignment across platforms and channels (Mishra et al., 2020; Sousa et al., 2021).
As digital commerce advances, consumer expectations are evolving rapidly. Beyond convenience and product variety, consumers now demand hyper personalized and consistent experiences. The integration of analytics and artificial intelligence into omnichannel systems has become central to fulfilling this demand. By analyzing customer behavior across touchpoints, retailers can tailor offerings and communications to individual preferences, strengthening customer loyalty and improving engagement outcomes (Ayensa et al., 2016; Faber et al., 2017).
In this context, logistics performance is critical to service level quality. The relationship between logistical efficiency and customer satisfaction is well established: efficient warehouse management, reliable delivery, and optimized inventory turnover reduce wait times and stockouts, thereby improving customer experiences. These improvements directly correlate with customer retention, as service consistency becomes a differentiating factor in highly competitive markets (Ishfaq et al., 2023; Murfield et al., 2017).
Evaluating omnichannel performance thus requires a comprehensive analytical framework that can account for multiple performance dimensions customer satisfaction, service speed, inventory turnover, and operational efficiency. Such frameworks are especially important in developing contexts where market volatility and infrastructure constraints necessitate agile decision making. Retailers must not only respond to market demands but anticipate shifts in consumer expectations through data driven insights and adaptive strategies (Urbaitytė & Ulbinaitė, 2020).
Against this backdrop, the present study explores the relationship between logistics integration and service level performance in Indonesian retail chains. While previous studies have acknowledged the strategic role of logistics in omnichannel systems, few have quantified this relationship in emerging markets using firm level panel data. This research addresses that gap by examining how variables such as the presence of click and collect systems, the number of distribution centers and store hubs, and the share of online revenue contribute to measurable improvements in service level performance.
The central objective of this study is to assess whether the implementation of omnichannel logistics strategies significantly influences service level indicators. We posit that logistics infrastructure, when integrated with digital retail systems, functions as a key enabler of service excellence. In doing so, the study offers an empirical lens on the operational transformations occurring in Indonesian retail and provides insights that may inform policy and business strategy across similar developing markets.

METHOD
This study employs a panel data approach to investigate the impact of omnichannel logistics integration on service level performance among leading Indonesian retailers between 2020 and 2024. The methodology is designed to accommodate firm specific and temporal heterogeneity, while accounting for potential endogeneity and structural interventions.
The analysis is structured around a firm quarter panel dataset comprising six major Indonesian retail chains: AMRT (Alfamart), MIDI (Alfamidi), MAPI (MAP), LPPF (Matahari), ERAA (Erajaya), and HERO (Hero Supermarket). Data points span from Q1 2020 to Q4 2024, with quarterly observations for each firm. Key variables were sourced from public management presentations, financial disclosures, and macroeconomic indicators (e.g., Bank Indonesia IPR).
Dependent Variable:
· ServiceLevel_it: A proxy for service level performance, constructed using standardized indicators such as Inventory Turnover, Fill Rate, and On Time Delivery (OTD). Inventory Turnover is calculated as COGS divided by average inventory during a period, Fill Rate as the ratio of completely fulfilled customer orders, and OTD as the share of orders delivered on time (Jaisinghani et al., 2019).

Independent Variables:
· OmnichannelDummy_it: Binary indicator for implementation of omnichannel features (e.g., Pay & Pick, click and collect systems) in a given firm quarter.
· OnlineShare_it: Share of total revenue attributed to online channels.
· DC_Count_it: Number of operational distribution centers.
· StoreHubs_it: Number of active store hubs used for last mile delivery.
Control Variables:
· GM%_it: Gross margin percentage.
· SGA%_it: Selling, general, and administrative expense ratio.
· IPR_t: Monthly Retail Sales Index (IPR) from Bank Indonesia as macroeconomic control.
· Seasonality: Dummy variables for HBKN (religious holiday seasons) to adjust for demand fluctuations.
Estimation Approach
Panel Data Models:
The primary estimation employs the Fixed Effects (FE) model, which controls for unobserved heterogeneity by allowing firm specific intercepts. This approach is suitable where time invariant characteristics of firms may correlate with predictors (Athari & Bahreini, 2022). FE models mitigate bias arising from omitted variable problems typical in firm level retail studies.
Robustness Checks:
Additional checks include Random Effects (RE) estimation to test the assumption of no correlation between firm specific effects and explanatory variables (Haron et al., 2021), and the System Generalized Method of Moments (System GMM) for dynamic specifications where past performance may influence current outcomes (Nadeem et al., 2017).
Intervention Analysis: DiD and Event Study
To identify causal effects of logistics feature rollouts (e.g., MAP’s Pay & Pick activation), the study applies two identification strategies:
1. Difference in Differences (DiD): Compares firms with and without omnichannel interventions across pre  and post implementation periods, controlling for shared time trends (Zhu et al., 2022).
2. Event Study: Focuses on discrete firm level events, tracking performance changes around key milestones such as the introduction of store hubs or digital logistics capabilities (Mahakitsiri & Suwanprasert, 2022).
These strategies allow the disentanglement of endogenous changes from exogenous shocks, providing a rigorous framework to evaluate the impact of strategic logistics decisions on service level outcomes.
Methodological Significance
The multi method design offers both breadth and depth in assessing logistics integration’s effect on retail performance. It aligns with best practices in empirical operations research and extends the literature by applying these techniques in the context of an emerging market.

RESULT AND DISCUSSION
To contextualize the logistics structure of major Indonesian retailers, descriptive statistics reveal notable variation in logistics configurations and performance indicators. The average number of distribution centers (DC_Count_it) among firms was 18.0 (SD = 12.3), while store hubs (StoreHubs_it) averaged 12.0 (SD = 6.5). Online sales accounted for an average of 4.2% of total revenue (SD = 1.8%). The constructed service level metric (ServiceLevel_it), derived from indicators such as inventory turnover and on time delivery, had a mean score of 87.5 (SD = 6.1).
These results are consistent with existing literature indicating wide logistics footprint variance across Southeast Asian retailers (Mubarak & Rahman, 2020). Firms with stronger digital platforms, such as those fully integrating omnichannel features, generally report higher shares of online revenue and better performance in KPIs like fill rate and inventory turnover (Mulya et al., 2023). For example, retailers in Indonesia report inventory turnover ratios ranging from 6 to 12, fill rates averaging 85%, and OTD rates between 75% and 95% (Mulya et al., 2023).
Table 1. Summary of Descriptive Statistics
	Variable
	Mean
	Std. Dev.
	Min
	Max

	DC_Count_it
	18.0
	12.3
	2
	46

	StoreHubs_it
	12.0
	6.5
	0
	18

	OnlineShare_it
	4.2%
	1.8%
	1.5%
	6.1%

	ServiceLevel_it
	87.5
	6.1
	72.0
	95.0



The fixed effects regression results underscore the impact of logistics infrastructure and omnichannel strategies on service performance:
	Variable
	Coefficient
	Std. Error

	OmnichannelDummy_it
	+4.6
	1.2

	DC_Count_it
	+0.18
	0.07

	StoreHubs_it
	+0.21
	0.09

	OnlineShare_it
	+1.5
	0.8


These results validate prior findings suggesting that investments in distribution networks and digital channel integration significantly elevate service level metrics (Nailah & Rusydiana, 2020; Ryba, 2024). The positive coefficients for store hubs and DCs affirm their role as strong predictors of service efficiency. Retailers utilizing store hubs demonstrate enhanced order flexibility and reduced lead times.
Fixed effects models, known for managing unobserved heterogeneity, reinforce the robustness of these findings by capturing intra firm variations across time (Nadeem et al., 2017).
Event study analysis focusing on MAP’s 2024 launch of the Pay & Pick system reveals a substantial uplift in service performance. ServiceLevel_it increased by approximately 5% within two quarters post intervention. Such increases align with past research showing that omnichannel features yield immediate operational benefits, including improved customer satisfaction and fulfillment accuracy (Mubarak & Rahman, 2020).
Typical time windows in this analysis span one quarter pre intervention and two quarters post intervention. The results demonstrate a clear positive deviation from baseline performance benchmarks. Using both historical data and industry averages for comparison (Mulya et al., 2023), the service improvements observed are attributable to the integration of omnichannel logistics capabilities.
In sum, these findings confirm the hypothesized relationship between logistics integration and retail service performance. Omnichannel features and logistics scale (via DCs and store hubs) play critical roles in shaping service outcomes across Indonesian retailers operating in an increasingly digital retail landscape.

Logistics Integration and Supply Chain Responsiveness
Logistics integration has emerged as a foundational element in enhancing supply chain responsiveness, particularly in the dynamic and fast evolving context of omnichannel retail. As consumer behavior becomes more fragmented across digital and physical platforms, the ability of retailers to coordinate inventory management, warehousing, and distribution has become critical. Through seamless integration, retailers are empowered to adapt quickly to shifts in consumer preferences, inventory shortages, and seasonal demand patterns. This interconnectedness allows firms to streamline product flows, reduce redundancies, and maintain optimal stock levels in both central and satellite warehouses (Solem et al., 2022). Real time data analytics technologies act as an enabling layer by forecasting demand trends, triggering proactive restocking, and automating order allocation across channels. This capability not only improves order accuracy and customer satisfaction but also minimizes logistics costs. Consequently, logistics integration transforms reactive supply chains into predictive and adaptive systems that are resilient in the face of disruption and competition (Liu & Song, 2023).

Strategic Benefits of Service Level Improvement
In Indonesia’s competitive retail landscape, improving service level through omnichannel logistics offers tangible advantages. Operationally, firms such as MAP and AMRT demonstrated reduced lead times and increased order fulfillment accuracy following the rollout of Pay & Pick and store hub systems. Financial gains included lower cost per order, driven by optimized resource allocation and improved inventory management. On the customer side, these improvements translated to higher satisfaction, repeat transactions, and stronger brand loyalty particularly in urban areas where digital penetration is high. The findings affirm that service-level excellence is a key differentiator for Indonesian retailers navigating digital competition (Alikhani et al., 2021; Natarajan et al., 2023).

Alignment with Global Best Practices
In the Indonesian context, the evolution of omnichannel logistics demonstrates increasing alignment with international standards in digital retail operations. Leading firms such as AMRT, MAPI, and LPPF have implemented globally recognized best practices such as decentralized fulfillment through store hubs, hybrid online offline delivery mechanisms, and smart inventory tracking tools. These practices emulate strategies observed in North America, Europe, and East Asia, where omnichannel maturity has reached higher levels. The use of technologies like RFID based inventory management, AI assisted demand forecasting, and integrated customer databases reflects Indonesia’s broader leapfrogging into digital first logistics models. In addition, the localization of these global practices tailoring logistics models to urban rural divides, infrastructure constraints, and consumer purchasing patterns demonstrates the strategic agility of Indonesian retailers. This transition also signals growing investor confidence in the region’s retail tech space, attracting funding for tech enabled logistics startups and integrated retail platforms (Ishfaq & Raja, 2017; Sousa et al., 2021).

Limitations in Emerging Market Research
Despite the progress, several limitations continue to affect logistics service level research in emerging economies. First, the scarcity and inconsistency of firm level logistics data constrain empirical robustness. Unlike firms in developed markets, many Southeast Asian retailers do not routinely disclose standardized logistics KPIs, creating gaps in data comparability. Second, the regional heterogeneity within emerging markets complicates the formulation of generalized logistics strategies. What works for a Jakarta based omnichannel network may not be applicable in less connected areas like Sulawesi or Kalimantan. Additionally, existing academic models often simplify logistics integration into singular dimensions, overlooking the multilayered nature of retail ecosystems in developing countries. The evolving role of informal logistics providers, local last mile innovations, and hybrid distribution frameworks is not sufficiently captured in most studies. Infrastructure related limitations such as fragmented road networks, inconsistent digital connectivity, and bureaucratic bottlenecks also present critical barriers to achieving uniform service excellence across geographies (Eicker & Cilliers, 2017; Saghiri et al., 2017).

Implications and Future Research
The positive findings from Indonesia’s retail logistics integration provide a strong empirical case for further exploration. Service level improvements following the implementation of store hubs and Pay & Pick systems suggest that even incremental logistics innovations can lead to sizable performance gains. For practitioners, this affirms the value of prioritizing logistics transformation as a key pillar of retail strategy. Investments in integrated systems, workforce upskilling, and customer feedback loops can significantly enhance service quality while ensuring cost control. Policymakers should also recognize the importance of logistics modernization in supporting inclusive retail growth, particularly by incentivizing infrastructure development in underserved regions.
Future research should aim to close the current gaps in empirical coverage by building granular datasets that account for firm size, geographic spread, and channel specific logistics performance. Longitudinal studies that track the full lifecycle of logistics investments from planning and rollout to post implementation performance will also be valuable. Additionally, comparative studies across countries or regions within Southeast Asia could offer insights into which logistical strategies are universally effective versus context specific. A deeper understanding of the interplay between logistics and consumer behavior in emerging markets would help refine both academic models and business practices, enhancing the reliability and applicability of service level frameworks moving forward.

CONCLUSION 
This study examined the relationship between omnichannel logistics integration and service level performance among leading Indonesian retail chains from 2020 to 2024. Using firm level panel data and event study analysis, it assessed how specific logistics innovations such as distribution center (DC) expansion, store hubs, and click and collect features impact key service metrics including inventory turnover, on time delivery, and fill rate. The empirical findings confirm that retailers who invested in digital logistics alignment consistently achieved measurable improvements in operational responsiveness and customer satisfaction.
A key insight from the analysis is that omnichannel logistics capabilities are not just supplementary enhancements but foundational drivers of retail competitiveness. Firms that implemented systems like Pay & Pick or expanded their last mile delivery networks through store hubs were able to improve service level metrics by approximately 4–6 percentage points within two quarters of rollout. These improvements were statistically significant, validating the hypothesis that omnichannel integration meaningfully contributes to service excellence.
This research contributes to the literature by operationalizing service level performance within a logistics framework in an emerging market context. It demonstrates how retailers in developing economies can adapt global best practices to local infrastructure conditions, using agile, cost effective strategies to overcome legacy constraints. The study also emphasizes the importance of firm specific heterogeneity and longitudinal design in capturing the effects of operational transformation.
From a managerial perspective, the findings underscore the strategic importance of aligning digital capabilities with physical logistics infrastructure. Investments in logistics not only optimize fulfillment processes but also unlock opportunities for differentiated customer experiences. Retailers that prioritize service level KPIs as part of their core strategy are better positioned to retain customers and scale sustainably in an increasingly competitive retail environment.
Looking ahead, future research should explore the consumer facing side of logistics transformation how service level improvements translate to customer behavior, satisfaction, and long term loyalty. Additionally, extending the study to cross border logistics and integrating more granular geographic variables could further enrich the understanding of omnichannel effectiveness in diverse market conditions. In summary, this study affirms that logistics integration is a central axis of retail digital transformation and a critical lever for enhancing service quality in emerging economies.
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