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The Effect of Transportation Models on Operational Performance of Average Stock Shortages in Department Stores (Case Study of SM Jaya Store)
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Abstract. The modern retail sector, especially department stores such as SM Jaya, requires an efficient and reliable distribution system from suppliers because this greatly affects operational performance and product availability on the shelves. The operational performance of SM Jaya stores is highly dependent on the timeliness of distribution and the reliability of the transportation system implemented by suppliers, given the high consumer demand for product availability. This study aims to analyze and identify the effect of the transportation model, represented by the variable of delivery frequency, on operational performance as measured by the average hours of stockouts at SM Jaya Store. The research method used is confirmatory research with a quantitative approach. Data were collected through observation and interviews at SM Jaya Store, located in Gunungsari Village, Tasikmalaya Regency. In addition, the data will be analyzed using Simple Linear Regression Analysis to test the hypothesis regarding the influence of the transportation model on the store's operational performance.
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1. Introduction
1.1 Background
The development of the modern retail sector requires a fast, accurate, and efficient distribution system to maintain product availability on store shelves. Distribution efficiency is a crucial factor in improving operational performance and customer satisfaction. One of the key components in the retail supply chain is the transportation system that connects distribution centers with retail outlets. Choosing the right transportation model can reduce logistics costs, speed up the flow of goods, and maintain stock stability in stores. (Chopra and Meindl, 2016)
In the retail logistics literature, most studies focus on large-scale companies or international supply chain contexts [1][2]. However, few studies specifically examine the role of transportation models in the operational performance of small local retailers, particularly in Indonesia. This research gap is important to fill given the limited resources and high demand fluctuations in small retailers. This study aims to analyze whether the transportation model significantly affects operational performance, particularly stock scarcity, at Toko SM Jaya. Thus, the hypothesis proposed is as follows:
H₀: The transportation model does not significantly affect operational performance. 
H₁: The transportation model has a significant effect on operational performance.
1.2 [bookmark: 1.2_Research_Gap]Research Gap
Most retail logistics studies focus on large-scale or international supply chains, with transportation models examined in the context of regional distribution centers, multi-echelon networks, or digital-based logistics 4.0 (Winkelhaus & Grosse, 2020; Tavasszy et al., 2020). These studies show that distribution efficiency is greatly influenced by information integration, route planning, and coordination between suppliers, not just by the choice of transportation model alone.
However, in small local retailers such as grocery stores, the supply chain structure is much simpler and often fragmented, with high dependence on local suppliers and long-distance deliveries that are not strictly scheduled. In this context, the Bullwhip Effect (Lee, Padmanabhan, & Whang, 1997) becomes highly relevant: small fluctuations in consumer demand can be amplified into much larger variations in supplier orders, particularly due to order batching (periodic deliveries), demand signal processing (forecasting based on orders rather than actual sales), and long lead times. In small stores, limited sales data, warehouse capacity, and coordination with suppliers exacerbate this information distortion, so that transportation models that are supposed to stabilize the flow of goods can actually increase stock volatility and stockouts.
In practical terms, these findings indicate the need for a cost-benefit simulation approach to evaluate alternative transportation models. For example, a simple simulation can compare the following scenarios:
a. Biweekly deliveries (status quo): lower transportation costs, but higher risk of stockouts because inventory must be held longer and is more vulnerable to demand fluctuations.
b. Weekly deliveries: transportation costs increase, but average inventory in stores is lower, effective lead times are shorter, and the risk of stockouts is significant.
	Based on similar retail case studies, increasing the delivery frequency from biweekly to weekly can reduce the stockout rate by 20–30%, despite an increase in distribution costs of around 10–15% (Naruo et al., 2007; Kerslake, 2005; Mohri et al., 2024). By explicitly modeling this trade-off, store owners can choose the optimal delivery frequency, which minimizes total costs (transportation costs + stockout costs) while maintaining adequate product availability.
This study fills this gap by empirically examining whether the transportation model (in this case, delivery frequency) significantly affects the operational performance of small local retailers, particularly in terms of average stockout hours. Considering the context of the Bullwhip Effect and long-distance logistics challenges in developing markets, this study not only tests statistical relationships but also provides a basis for more concrete policy simulations for local store managers.
1.3 [bookmark: 1.3_Objective]Objective
This study aims to analyze the influence of the transportation model on the operational performance of Toko SM Jaya, particularly in terms of distribution efficiency, delivery timeliness, and average stock-out hours. Based on the theoretical framework, the hypothesis proposed is that the transportation model has a significant influence on the operational performance of local retail stores.
2. Research Method
This study uses a verifiable quantitative method with a case study approach at SM Jaya Store, Gunungsari Village, Sukaratu District, Tasikmalaya. Data were collected through observation and interviews during the period of September 1–5, 2025, as well as a review of store operational documentation. The independent variable was the transportation model (frequency and delivery time), while the dependent variable was operational performance (measured by the average hours of stockouts).
To improve scientific accuracy and generalization, ideally studies such as this should expand the sample by observing several stores or extending the observation period, as well as targeting a data set size (n) of more than 30 in order to capture smaller effects and increase the statistical power of the regression analysis. The main analytical model is simple linear regression, but it can be expanded with multiple regression that includes mediator or control variables such as supplier reliability and demand forecasting accuracy, which has the potential to increase the explanatory value of R². In addition, assumption test diagnostics are needed to validate the model, such as residual normality, multicollinearity, and autocorrelation.
The types of data used in this study consist of primary data obtained from observations and interviews, as well as secondary data taken from store operational records (Rahman Jamal, 2021).
The analytical method used in this study is simple linear regression analysis, with the independent variable (X) being the transportation model and the dependent variable (Y) being operational performance. This analysis is used to determine the direction and strength of the relationship between variables and to test the significance of their effects. The regression model is expressed by the following equation:
[bookmark: 𝑌=𝛽_0+𝛽𝑋_+𝑒]𝑌=𝛽 0+𝛽𝑋 +𝑒
Where 𝑌 represents operational performance, 𝑋 indicates the transportation model, 𝛽 ₀ is the constant, 𝛽 is the regression coefficient, and 𝑒 is the error term.
2.1 [bookmark: Tools]Tools
This study utilized several main tools to support the data collection and analysis process. IBM SPSS Statistics 27 (IBM Corp., Armonk, United States) statistical data processing software was used to perform simple linear regression analysis in testing the effect of transportation model variables on store operational performance. Photo documentation was carried out using a smartphone.
3. Results And Discussion
The results of the simple linear regression analysis show that the transportation model (delivery frequency) has a positive but very weak relationship with operational performance in the context of stock shortages at SM Jaya Store (R = 0.324; R² = 0.105; significance p = 0.239 > 0.05). This means that only about 10.5% of the variation in stockouts can be explained by the variation in the transportation model, while the rest is more influenced by other factors outside the model.
The data used in this study was obtained from observations and interviews with the owner of SM Jaya Store and collected over a period of one day for further analysis. Simple Linear Regression was performed using SPSS, and the data obtained is as follows:
Table 1. Model Summary of the Simple Linear Regression Analysis
[bookmark: Model_Summary]Model Summary
	Model
	R
	R-
squared
	Adjusted
R-squared
	Standard Error of Estimation

	1
	.324a
	0.105
	0.036
	3.4361


a. Predictor: (Constant), delivery
3.1 Model Summary
R = 0.324 → indicates a weak positive relationship between the delivery variable (delivery frequency) and avg_stockout_hours (average stockout hours).
R Square = 0.105 → means that only 10.5% of the variation in avg_stockout_hours can be explained by delivery, while the remaining 89.5% is influenced by other factors outside the model.
Adjusted R-Square = 0.036 → a lower value indicates that the model's predictive ability is very limited.
Table 2. ANOVA Results for the Simple Linear Regression Model
ANOVA
	Model
	Sum of Squares
	df
	Mean Squared
	F
	Sig.

	
	Regression
	18.011
	1
	18,011
	1,525
	0.239b

	1
	Remaining
	153,489
	13
	11,807
	
	

	
	Total
	171,500
	14
	
	
	


a. Dependent Variable: average_hours_of_stock_shortage
b. Predictors: (Constant), delivery
3.2 ANOVA F Test
F = 1.525 with Sig. = 0.239 (> 0.05). This means that the regression model is not significant, indicating that the delivery variable has no overall effect on avg stockout hours.
Table 3. Regression Coefficients and T-Test Results
[bookmark: Coefficienta]Coefficienta
	Model
	Unstandardized Coefficient
	Coefficient
Standardized Coefficient
	t
	Sig.

	
	B
	Standard Error
	Beta
	
	

	1
	(Constant)
	-0.221
	2.755
	
0.324
	-.080
	.937

	
	delivery
	.879
	.711
	
	1,235
	.239


a. Dependent Variable: avg_stockout_hour
3.3 [bookmark: Coefficient_(T-test)]Coefficient (T-test)
Constant (B = -0.221, Sig. = 0.937) → constant is not significant. Delivery (B = 0.879, Sig. = 0.239) → positive regression coefficient, meaning that each additional delivery is estimated to increase avg_stockout_hours by 0.879 hours. However, because Sig. > 0.05, this effect is not statistically significant.
Based on the results of a simple linear regression analysis between the delivery variable (X) and the average hours out-of-stock variable (Y), the correlation coefficient
(R) was found to be 0.324. This indicates a positive but weak relationship between the number of deliveries and the average hours out-of-stock. In other words, an increase in the number of deliveries tends to be accompanied by an increase in the average hours of stockouts, although the strength of this relationship remains low.
In addition, an R Square value of 0.105 indicates that only about 10.5% of the variation in average stock-out hours can be explained by shipments, while the remaining 89.5% is influenced by other factors outside the scope of this study. A lower Adjusted R Square value of 0.036 further reinforces that the model's ability to explain the data remains limited.
The ANOVA test results show an F value of 1.525 with a significance level of 0.239 (> 0.05). This indicates that the regression model used is not significantly simultaneous, meaning that the delivery variable does not have a significant effect on the average hours of stockouts. In other words, this regression model is not yet suitable for use as a powerful predictive tool.
Based on the t-test results shown in the coefficient table, the B value for the delivery variable is 0.879 with a significance level of 0.239 (> 0.05). This indicates that every increase.
3.4 Findings with Interpretation and Comparison with Previous Studies
These positive (but weak/insignificant) results support the literature suggesting that transportation models contribute to distribution performance when accompanied by good route planning, information integration, and warehousing practices. Recent studies confirm that transportation has the greatest impact when combined with digitization and data-driven planning (Somar et al., 2021).
4. Conclusion
Based on the analysis and discussion, it can be concluded that the transportation model has a positive but insignificant effect on the operational performance of SM Jaya Store. The correlation coefficient value of 0.324 and the coefficient of determination value of 0.105 indicate that only a small portion of the variation in operational performance can be explained by the transportation model, while the majority is influenced by other factors such as inventory management, delivery schedule consistency, and demand forecasting accuracy.
4.1 [bookmark: Limitations][bookmark: Recommendations][bookmark: Limitations_(1)]Recommendations
Companies are advised to further optimize their transportation models and distribution systems by utilizing digital technology for inventory recording, strengthening communication and coordination with suppliers, and implementing more measurable and integrated demand planning. These efforts aim to improve delivery efficiency, reduce operational costs, and maintain product availability in stores, thereby improving overall operational performance.
4.2 Limitations
The main limitation of this study is that the scope of observation is limited to one store and a short period of time (n=15). This makes it difficult to generalize the findings to a wider population and increases the potential for bias or endogeneity—for example, an increase in delivery frequency may actually be a response to stockouts rather than the cause. Therefore, future research should expand the sample size, observation period, and add control variables such as logistics costs or digital technology adoption to make the findings more robust and generalizable beyond Tasikmalaya and the case of Toko SM Jaya.
This study has several limitations, including the scope of the research, which focuses only on one retail store, namely SM Jaya Store; therefore, these findings cannot be generalized to all similar retail stores. In addition, the variables analyzed are limited to the " " transportation model without considering other factors such as logistics costs, warehouse capacity, and distribution information systems. Therefore, further research is recommended to expand the sample size and variables in order to provide a more comprehensive understanding of the impact of transportation models on the operational performance of local retail businesses.
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