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Warehousing and inventory management are some of the key and integral 

parts of any logistics system. Therefore, any disruption in warehousing can 

cause serious problems for the whole business. The aim of this project is to 

optimize picking operations for Arvato SCS, a third-party e-commerce 

supply chain operations firm located in Tuzla, Istanbul.

The picking process is the most time-consuming and most costly operation 

which takes up to 55% percent of operating expenses in a warehouse and 

firms are always looking for ways to optimize this process. Operations at a 

warehouse could be divided into 5 main categories: Receiving, shelving, 

picking, packing, and shipping. The flowchart can be seen above in Figure 

1.

We aimed to optimize the picking operations in Arvato Supply Chain 

Solutions Company warehouse by analyzing the picking process data and 

suggesting solutions to problems that can be improved efficiently and help 

to reduce time required for the operations. We used literature scanning, 

observation of existing processes and also experienced the operation in the 

warehouse, data analysis (by using such tools like Microsoft Excel, Python), 

and used regression techniques.
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• Regression analysis comparison with quantity/location measure

In this analysis, the focus was on examining the influence of the quantity/location ratio 

on time spent in a specific job list. In Table 2, Comparison of Adjusted R² values of 

regression with 2 different independent variables can be seen.

• Regression Analysis Comparison with Problematic Location Proportion in a Job 

List

Our hypothesis was that where there are more than 10 types of products, that location 

qualifies as a “problematic location” as it causes delay in time. To test this hypothesis, 

we conducted regression analysis on problematic locations and observed its relationship 

with time. 

• Elimination of the Largest and Smallest Data of Distinct Count of Location (the 

independent variable)

The aim of this practice was obtaining a higher R² value for the regression analysis. 

Figure 2 below shows scatter plot of huseyin52 regression data before and after 

elimination.

• Elimination of the Largest and Smallest Data of Sum of Delta (the dependent 

variable)

Our aim was to obtain a better solution and an improvement in R². Our hypothesis is, if 

we eliminate the outliers, we increase the value of R², this way we provide 

improvement, we get a good correlation between dependent and independent variables, 

which makes it easier to estimate the picking operation time when the specific job list is 

given.

• Heat Map Analysis

To find the areas with high traffic, to visualize which corridors are visited the most and 

whether there is an inconsistent and uneven distribution of corridors amongst the job 

lists, heatmaps were created by using November and December data for each picker by 

using Excel’s various tools. Table 3 below shows the total number of items picked from 

each corridor in November 2022.

Throughout the project, many tasks regarding data analysis has been performed, below

there is a list and brief explanations of them:

• Determination of the Threshold Level of time in-between 2 Picking Operations

In Table 1, there are 4 trials of the regression of one picking worker (username: burak) 

for a representation of the whole case. As the threshold level increases, the R2 of the 

regression between the time and distinct count of location decreases, meaning that the 

relationship gets weaker. So, it is safe to say that a lower threshold level would be more 

preferable. 

• Regression Analysis with Distinct Count of Location Variable 

In this regression analysis with the distinct count of location variables, our hypothesis is 

that with more and more distinct locations visited during a picking process, the total 

time of the picking process would increase. In order to observe the correctness of this 

hypothesis we performed a linear regression analysis.

OBJECTIVES

We intended to spot the impurities and disruptions in the picking process of the Arvato 

warehouse by analyzing picking process data and suggesting solutions on how to 

smoothly conduct this process by overcoming those impurities.
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CONCLUSIONS
• Threshold level of time: We found that a 3-minute threshold for uninterrupted 

picking operations were sufficient with minimal data loss when compared to a 4-

minute threshold. This threshold level led to an increased R² value, which indicates 

that this is a better threshold level when compared to 4-minute threshold and 5-

minute threshold.

• Relationship between distinct count of locations and picking time: Our analysis 

confirmed that there is a positive correlation between the number of visited locations 

and time spent during picking operations. The results indicated that higher work 

tempo and workload during peak periods resulted in increased picking time.

• Quantity/Location ratio and problematic locations: The inclusion of 

quantity/location ratio did not improve our regression model, and the presence of 

problematic locations had a negative correlation with picking time which is contrary 

to our initial hypothesis. Therefore, these variables are not included in the final 

analysis.

Figure 1: Operations Flowchart
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