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In the wood industry, warehouse layout decisions have a strong impact on 
production efficiency and workplace safety. This study presents a 
methodology that combines ERP-based historical movement data with 
measured process times to evaluate alternative warehouse layout 
versions. As a first step, products were grouped, their packaging and 
storage types were identified, and stock demand was calculated based on 
average and percentile values. A movement model was then used to 
assess layout options based on measured handling times and transport 
distances. Four layout versions were presented to the company 
management. For each version, the total daily net material handling time 
and required storage capacity were determined. The results showed that 
the originally planned block storage layout (V2) had a medium handling 
time and good feasibility but raised safety concerns. The V4 layout 
provided the most balanced option in terms of safety and capacity, while 
the finally selected V3 version—with a 4-meter aisle width—offered the 
lowest total handling time, which was a priority due to high production 
volume and fast warehouse servicing needs. This research demonstrates 
how can the Excel-based numerical modeling built on ERP data and 
process measurements, support warehouse layout decisions and improve 
operational performance and strategic planning. 
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INTRODUCTION 
 

The study presents a warehouse design and optimization project conducted for a 

domestic-based wood industry company. The company makes construction products and 

is part of a multinational group, with several sites in Hungary. The manufacturing company 

is a subsidiary of a large multinational manufacturer specializing in high-volume 

construction products. The newly built warehouse facility, which is the subject of this 

study, covers an area of approximately 6,000 m2. The hall was designed as a central service 

element for the assembly plants, where a wide range of unitized materials is managed. In 

recent years, the company has experienced a continuous increase in production volume, 

which has made it necessary to build and commission new halls and facilities. One of the 

most recent steps was the construction of a warehouse building intended to serve the 

production halls. The warehouse was originally planned based on current customer needs, 

production volumes, and delivery conditions. Construction had already started, the plans 

were finalized. However, customer demand continued to grow. Even though the company 

had included some reserve capacity, they began to question whether the planned internal 
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layout would be enough for future production needs. Warehouse design is widely 

recognized as a strategic factor influencing operational efficiency, material flow 

performance, and long-term logistics costs within manufacturing systems (Rouwenhorst et 

al. 2000; Baker and Canessa 2009; Gu et al. 2010). 

The aim of this research was to develop and evaluate alternative warehouse layout 

versions for the company’s new facility. The analysis is based on one year of real material 

movement data exported from the ERP system, modeled in Excel with integrated internal 

transport route coordinates. Each layout version is evaluated using quantitative criteria 

such as workplace safety, warehouse operating efficiency, space utilization, and investment 

requirements. 

 

Research Questions 
1. How can historical movement data be used as an evaluation tool for objectively 

comparing warehouse layout alternatives? 

2. What impact does product categorization and storage strategy have on internal material 

handling time and resource allocation? 

3. How can an ERP-driven, spreadsheet-based Decision Support System (DSS) provide a 

reliable and transparent framework for strategic warehouse layout optimization? 

 
Literature Review 

The manufacturing processes of wood industry companies strongly depend on the 

efficiency of material handling, storage strategies, and the optimization level of warehouse 

layout (Frazelle 2002; Tompkins et al. 2010; Heragu 2016). According to the literature, 

Excel-based decision support systems (DSS) provide cost-effective and flexible solutions 

for small and medium-sized enterprises (Sharer et al. 2022). The increasing availability of 

enterprise resource planning (ERP) systems has further enhanced the use of operational 

data in warehouse planning and logistics decision-making (Davenport 1998; Kelle et al. 

2019). Several studies highlight that Excel data can be integrated with spatial coordinate 

systems, thereby enabling the development of simulation models for the quantitative 

comparison of alternative warehouse layouts. For example, the procedures presented by 

Hapsari et al. (2025) evaluate inventory using ABC analysis and then group items by type. 

The approach developed by Vieira et al. (2015) is especially innovative, as it combines 

Excel-based data input with a Simio-based simulation environment to generate automated 

3D warehouse models. This method supports optimization not only through calculations 

but also through visual representation, which is particularly useful for management-level 

decision-making. 

Many authors offer specific methodological examples for optimizing service 

logistics and comparing layout variants. For instance, Qiu and Mikkonen (2004) examined 

the route optimization of wood-based raw materials using GIS and LINDO optimization 

systems. Önüt et al. (2008) focused on the optimal layout of multi-level warehouse 

shelving systems to reduce annual inventory costs. Their study applied a particle swarm 

optimization (PSO) algorithm, primarily as a theoretical model for addressing the 

complexity of layout planning, rather than for direct practical implementation. Among 

theoretical models, there are also approaches that optimize layout and operational control 

policies together to achieve significant performance improvements. In a Dutch case study, 

such combined optimization reduced travel distances by up to 53% (Roodbergen et al. 

2015). Discrete event simulation models (Gagliardi et al. 2007) and DOE-based 

approaches (Jeon et al. 2023) are particularly relevant when time-based processes and 
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waiting times play a key role in evaluation. 

Other authors use quantitative models to assess the impact of layout-related 

decisions, based on multi-criteria performance indicators, to support managerial decision 

preparation (Zhou et al. 2022; Derpich et al. 2022). Excel-based simulations provide a 

well-structured framework for this, especially when real company data—such as ERP-

derived movement logs — are available. Lu et al. (2015) present an order-picking 

optimization methodology that outperforms many advanced strategies. Efficient order-

picking and routing policies have long been identified as major determinants of warehouse 

performance and labor productivity (Petersen 1999; de Koster et al. 2007). Although not 

developed specifically for the wood industry, the results are applicable to sectors where 

input-output cycles can be standardized. 

Warehouse layout optimization has been investigated from several methodological 

perspectives, which can be broadly categorized into four main research streams. 

The first group focuses on analytical and algorithm-based optimization methods, 

including metaheuristics, mathematical programming, and swarm intelligence approaches 

(Önüt et al. 2008; Roodbergen et al. 2015). These studies typically aim to identify globally 

optimal layouts under predefined assumptions. While they provide strong theoretical 

performance improvements, their industrial implementation often requires simplified 

system representations and specialized optimization expertise. 

A second stream applies simulation-based approaches, such as discrete-event 

simulation or digital twin environments, to analyze operational performance under 

dynamic conditions (Gagliardi et al. 2007; Vieira et al. 2015; Jeon et al. 2023). Simulation 

models enable detailed time-based evaluation and visualization, but they usually involve 

significant modeling effort, dedicated software environments, and higher implementation 

costs. 

A third research direction emphasizes logistics decision-support systems 

integrating operational data, including GIS-based logistics planning or performance 

evaluation models (Qiu and Mikkonen 2004; Zhou et al. 2022; Derpich et al. 2022). These 

approaches highlight the importance of combining quantitative indicators with managerial 

decision-making criteria. 

Finally, an emerging practical line of research investigates accessible data-driven 

tools, particularly Excel-based decision support solutions for industrial environments 

(Sharer et al. 2022; Hapsari et al. 2025). These methods are especially relevant for 

manufacturing companies where rapid implementation, transparency, and adaptability are 

more critical than theoretical optimality. 

Despite the extensive literature, relatively few studies demonstrate how historical 

ERP movement data can be systematically transformed into a quantitative warehouse 

layout evaluation model without relying on complex simulation platforms or advanced 

optimization algorithms. Moreover, limited attention has been paid to industries such as 

woodworking, where mixed storage logic, large material units, and safety constraints 

strongly influence layout feasibility. 

Comprehensive reviews of warehouse design and control research have 

consistently emphasized the need to integrate layout planning, storage assignment, and 

operational policies within a unified decision framework (Rouwenhorst et al. 2000; Gu et 

al. 2010). 
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Research Gap and Contribution of the Study 
While advanced warehouse planning methodologies are available, many industrial 

projects still require practical solutions that can be implemented without extensive 

simulation expertise or dedicated optimization software (Heragu 2016; Bartholdi and 

Hackman 2019). 

Based on the reviewed literature, a gap can be identified between highly 

sophisticated optimization methodologies and practically implementable industrial 

decision-support tools. Many existing studies either focus on theoretical optimization 

models or require advanced simulation environments that may not be accessible for small 

and medium-sized manufacturing companies. 

In contrast, industrial practitioners often need transparent, rapidly deployable 

methods that rely on already available company data and support managerial decision-

making under real operational constraints. 

The present study addresses this gap by proposing a warehouse layout evaluation 

methodology that: 

• directly utilizes one year of ERP-derived material movement history,  

• integrates shopfloor-measured handling processes into a coordinate-based 

movement model,  

• applies percentile-based capacity planning linked to layout design decisions, and  

• enables objective comparison of layout alternatives using a widely accessible 

Excel-based modeling environment.  

Rather than searching for a mathematically optimal layout, the study contributes a 

practical data-driven decision-support framework that bridges academic warehouse 

optimization research and real industrial implementation in the wood industry. 

 

 
EXPERIMENTAL 
 

The research methodology was based on the processing of one year of historical 

movement data extracted from the ERP system, supplemented with on-site process 

observations and time measurements. The dataset for the analyzed period contained more 

than 20,000 material movement records. The Excel-based decision support system is 

capable of processing reliable transactional data derived from a large-scale corporate ERP 

environment. Similar data-driven approaches have become increasingly important within 

the context of digitalized logistics and Industry 4.0 environments (Wang et al. 2016; 

Hofmann and Rüsch 2017). While complex simulation tools often require simplified data, 

this model utilizes a full year of actual movement records, thereby ensuring that the results 

reflect real industrial throughput. As emphasized by Sharer et al. (2022), such models 

provide the necessary transparency for management-level strategic decisions, where the 

primary objective is to evaluate structural layout alternatives based on historical evidence 

rather than short-term operational fluctuations. During the modeling process, significant 

attention was paid to data cleaning: based on the Bills of Materials (BOM lists), 

approximately 3,000 SKUs (parts and finished goods) associated with the servicing of the 

investigated assembly hall were filtered. Furthermore, by analyzing movement codes, 

bypass transactions—items that physically bypass the warehouse—were identified and 

handled separately to avoid distorting the warehouse load data. Products were first grouped 

into categories, then linked to packaging and storage types, and the physical characteristics 
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of the storage units formed from packaging units were determined. Using these data, two 

models were developed: space requirement model and coordinate-based material handling 

model. 

 

Assumptions and Operational Constraints 
1. It was assumed that the incoming of materials and the way they are used would continue 

according to the current schedule. 

2. Although a significant volume increase has been realized in recent years, it was assumed 

that while storage capacity should be planned with a suitable buffer, further sharp 

increases are not realistic under the current conditions. 

3. It was assumed that the packaging method and units of incoming materials would stay 

the same. However, one goal of the project was to identify if changes were needed to 

improve warehouse operations. 

4. In the warehouse, products did not have fixed dedicated locations in general – only a 

few key products did. However, in most cases, similar or related products were stored 

close to each other, and this expectation remains a basic requirement. 

5. In addition to rack storage, block storage was also typical, meaning that heavy, hard-to-

move raw materials were not stored on shelves but stacked on the floor in blocks. 

6. It was clarified at the beginning of the project that the material handling equipment and 

systems in use would not change significantly – the goal was not to create a completely 

new logistics system that would disrupt existing operations. 

7. The current production management system, as well as the warehouse servicing 

methods and material tracking, would remain unchanged. 

 

Data Sources 
The analysis was based on material movement data extracted from the company’s 

ERP system, covering the previous year. ERP systems provide a reliable source of 

transactional information that can support operational analysis, logistics planning, and 

performance evaluation across supply chains (Davenport 1998; Kelle et al. 2019). These 

records included the timestamp of each movement, the product ID and quantity moved, 

and the direction of the movement. 

To make the model workable, the first step was to group the products into product 

categories. In certain cases, the ERP system lacked comprehensive logistical 

classifications; therefore, products were grouped based on their shared physical attributes, 

packaging characteristics, and handling requirements. This aggregation was necessary to 

transform hundreds of unique SKUs into manageable units, enabling the systematic 

assignment of dimensions and packaging data required for the model’s calculations. This 

classification later became one of the model’s core building blocks. After that, the 

following characteristics were defined and linked to each product category: (1) packaging 

types (e.g., box), (2) quantity of product per package, (3) storage types (e.g., pallet), (4) 

number of packaging units per storage unit, and (5) physical dimensions of each storage 

type. 
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RESULTS AND DISCUSSION 
 

Space Requirement Model 
The purpose of the space requirement model was to calculate warehouse capacity 

needs as accurately as possible, based on yearly inventory movements, daily fluctuations, 

and a security level defined by the company. The warehouse primarily stores in-house 

manufactured wood components and various purchased parts intended for final assembly. 

These items are handled as standardized unit loads (typically on pallets or in crates) to 

ensure efficient storage and movement. Individual wood component lengths typically 

range from 500 mm to 1,600 mm, but for modeling purposes, the dimensions of the 

standardized transport units were used as the primary basis, as these determine the space 

requirements and movement characteristics within the racking system. Using opening 

stock levels and annual movement data from the production management system, daily 

stock levels were calculated by storage type. From this, average and maximum inventory 

levels were derived for each storage category. 

To determine the appropriate safety stock levels, a percentile-based method was 

applied (Table 1). Daily stock levels were sorted in descending order, and the practically 

adjusted average stock levels (+20%, and +35% for certain product groups) were examined 

to observe how they covered warehouse needs. According to this analysis, the adjusted 

levels provided sufficient capacity for about 83% of the days. The 83% coverage 

(percentile) applied in the model represents a strategically optimal safety level for 

warehouse sizing. This value was derived from the inventory adjustments (+20 to 35%) 

based on the multi-year practical experience of the investigated multinational corporation. 

The results of the calculation are consistent with the inventory buffering principles 

presented in national literature, where a service level of 80% was considered appropriate 

for determining safety stock based on case study data. This level ensures that the warehouse 

can accommodate daily fluctuations for the vast majority of the year, while avoiding the 

exponential cost increases and space underutilization associated with higher levels (e.g., 

above 95%). Consequently, the 83% value validates the practical adjustments applied by 

the company, confirming their professional soundness in strategic warehouse planning. For 

peak demands above this level, temporary floor storage is recommended, as these situations 

only occur occasionally and for short periods. 
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Table 1. Percentile-based Calculation of Safety Stock Levels 

 
 

Based on these results, warehouse space requirements were calculated monthly in 

square meters, cubic meters, and in shelf-leg units, with Fig. 1 showing only the values 

expressed in shelf-leg units (Fig. 1). 

In parallel, an ABC analysis was conducted for both products and storage types to 

identify product categories with the highest space demand and most frequent movements. 

This supported both zone layout design and product placement planning. The ABC analysis 

used annual movement and inventory data from the ERP system. Its purpose was to 

categorize products based on movement frequency, which helped to design logical 

warehouse zones, plan high-turnover items closer to picking areas, and minimize travel 

distance and service time within the warehouse. 

Products were classified into three groups: A category, highest movement 

frequency (top third of all movements); B category, medium frequency (middle third); and 

C category, low frequency (bottom third). The ABC results made it possible to establish a 

priority order for zone placement. The goal was not to just optimize the order of product 

access and storage logic. The exact space requirements were also calculated for each 

storage type, which had to be placed within the available warehouse area during the layout 

design phase. The specific zone layouts and warehouse arrangement variants were 

developed in collaborative sessions, based on expert decision-making, rather than 

automatic calculations. 
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Fig. 1. Monthly warehouse space requirement 

 

Zone Allocation and Layout Versions 
For the purpose of comparison, the following criteria were defined where the layout 

versions could differ: 

- spatial positioning of high-turnover product groups (e.g. proximity to entry points), 

- storage logic (shelving, block stacking, mixed), 

- the main directions of the route network and the structure of priority traffic zones, 

- the number of dedicated storage locations and their product assignments. 

In designing the layout alternatives, special attention was paid to ensuring that each 

version could be implemented with minimal cost (number of racks, changes to material 

handling equipment), while still using the company’s current tools and ways of working 

with materials. The examined layouts are therefore not theoretical concepts, but practical 

alternatives tailored to the actual manufacturing, storage, and logistics environment. 

During the design process, many different layout variants were created. In the end, four 

were selected that the project team found suitable based on their goals (The detailed 

comparison of these versions is presented in the Results section): 

- V1: rack layout with protected column rows (Fig. 2), 

- V2: block stacking layout (initial concept) (Fig. 3), 

- V3: combined rack and block stacking system (Fig. 4), 

- V4: optimized rack layout with protected columns and well-designed transfer zones 

(Fig. 5). 
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Fig. 2. V1: Racking layout with protected column rows 

 

 
 

Fig. 3. V2: Block stacking layout 
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Fig. 4. V3: combined racking and block stacking system 

 

 
Fig. 5. V4: optimized racking layout with protected columns and transfer zones 

 

Coordinate-Based Material Handling Model 
Time-based evaluation of warehouse operations is commonly supported by 

simulation and process modeling techniques that represent material flows and resource 

utilization (Banks et al. 2010; Bartholdi and Hackman 2019). 
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The purpose of the material handling model was to calculate the performance (in 

terms of time and route length) of material movements for each layout version, based on 

actual ERP data. The model was built on the technologization of movement types. ERP 

data contained only accounting records of movements, without showing the differences 

between real handling types. Based on recurring movement patterns, handling categories 

such as inbound storage, outbound dispatch, internal relocation, etc., were defined. The 

ERP system recorded movement codes along with source and destination location codes. 

Decoding these location identifiers helped to classify the relevant types of physical 

movements. Because the records included only quantities and product IDs, one ERP 

movement entry often represented several real-life handling tasks or forklift trips. In some 

product groups, multiple products were transported together on a single pallet, using one 

handling event. After this step, products were linked to specific types of physical 

movement. At that point, detailed technologization of each movement type became 

necessary. To support this, detailed on-site stopwatch measurements process observations 

were conducted in real settings, recording the handling operations (e.g., storing, 

dispatching, transferring), then breaking them down into sub-tasks and measuring the time 

required for each (Table 2). This approach ensured that the model parameters reflect real 

operational conditions. Two main categories of handling steps were identified: 

- Distance-based steps: operations where time depends on the distance covered, e.g., a 

forklift moving goods from one point to another. 

- Fixed-time steps: tasks with constant time requirements, independent of distance, e.g., 

recording the transaction, placing items on a shelf, or lifting. 

 

Table 2. Technologization of Movement Types 

 
 

These technological time measurements and routes formed the foundation of the 

material handling model, enabling objective, time-based comparisons between layout 

versions. An important experience was that calculated times needed adjustment based on 

actual implementation. For example, the modeled time for storing small items such as 

screws or clips—calculated per packaging unit—was unrealistic. Shopfloor observation 

showed that in practice, full pallets are brought to the rack area, and only the racking step 



 

PEER-REVIEWED ARTICLE bioresources.cnr.ncsu.edu 

 

 

Suri et al. (2026). “Warehouse layout design,” BioResources 21(3), 6924-6942.  6935 

is performed item by item. Accordingly, for such items, the model’s time values were 

corrected using a shopfloor-observed adjustment factor, to reflect reality more accurately. 

Next, the four layout versions (V1 to V4) were drawn using the TouchDraw 

program. In order to calculate time based on movement speed, a coordinate-based layout 

plan was needed that included the movement paths (Fig. 6). For each product group and 

each version, a path was defined that included an entry point, an exit point, and several 

intermediate locations. A spatial coordinate system was applied to the warehouse floor 

layout, where zones, storage types, and entry/exit points were assigned fixed coordinates. 

Material handling paths were modeled in this space, allowing every ERP movement to be 

interpreted as a physical route, and enabling the calculation of total distances and required 

times. 

 

 
Fig. 6. Material handling paths 
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Table 3. Calculation of Material Handling Time Requirements 
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With TouchDraw, a map of storage type placements was created for each layout 

version, including all start, end, and intermediate points. Using the exported coordinates, 

each storage type could be assigned a specific access path. This made it possible to assign 

the following data to each movement event in the full-year ERP dataset (product by 

product): the route length corresponding to the given layout version, from which movement 

time was calculated based on typical travel speeds; and the fixed manipulation times 

associated with the process (e.g., lifting, recording, inspection). 

These calculated values were aggregated for each layout version to determine the 

daily, weekly, and monthly material handling time requirements, representing the 

operational workload of the layout; and the required storage area based on the results of 

the storage demand model (Table 3). 

 

Evaluation Criteria 
The layout versions were evaluated based on multiple aspects. Multi-criteria 

warehouse evaluation approaches are consistent with established warehouse design 

methodologies, which recommend balancing operational efficiency, investment costs, 

storage capacity, and safety considerations (Baker and Canessa 2009; Heragu 2016). 

Defining the criteria relied on operational factors that are also critical in the company’s 

daily practice. This ensured that the developed model could be used for real decision 

support. To provide a transparent comparison, each layout was assessed using a qualitative 

scale (OK – favorable, MED – medium/conditional, NOK – unfavorable) across key 

operational dimensions. The layout versions were compared along the following 

dimensions: 

- Operational efficiency of the warehouse – for each version, we calculated the required 

net daily material handling time (in work hours). 

- Warehouse utilization – to compare the alternatives, space utilization indicators were 

used (in m²); these show how much of the available floor area must be used in each 

version. 

- Investment cost – each layout version requires different storage equipment (e.g., shelf 

quantity, racking systems), and the estimated acquisition cost was included as an 

evaluation criterion. 

- Workplace safety 1 – based on the position of column rows and transport routes, 

accident risk was an important factor. 

- Workplace safety 2 – the need for and separation of buffer zones (temporary storage 

areas) was also evaluated. If these areas are too narrow, congestion and safety risks 

can occur. 

Each criterion was assessed individually and used for comparison. Therefore, the 

decision was not based on a single index but on a multi-aspect evaluation. 

Although V4 also showed favorable values, the V3 version with 4-meter aisle width 

delivered the shortest handling time and required fewer compromises regarding feasibility. 

The biggest benefit was that it balanced safety, storage space, and service speed without 

needing big compromises: 

- Shortest total handling time (~27 hours per day), which was a primary goal to ensure 

fast and flexible replenishment, 

- Moderate space requirement, enabling optimal use of warehouse floor area, 

- Favorable rack demand, helping to control investment costs in storage equipment (Fig. 

7). 
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Fig. 7. Summary evaluation of warehouse layout versions (V1–V4) ((OK – favorable; MED – 
medium; NOK – unfavorable) 

 

In the final decision, minimizing service time was prioritized due to the expected 

increase in production volume and the need for replenishment flexibility. The V3 layout 

with 4-meter aisle width proved to be the most balanced and feasible alternative based on 

these criteria. The aim of this analysis was to support the design of a new warehouse for a 

wood industry company using a data-driven, comparative evaluation approach. By 

analyzing the movement data extracted from the ERP system, classifying products, 

structuring the storage logic, and building a model in Excel enhanced with Visual Basic, it 

became possible to compare the different layout options objectively and with quantifiable 

results. The results highlighted that the most critical factors for warehouse performance are 

the length of transport paths and the positioning of dedicated storage zones and buffer 

areas. Previous studies on storage and retrieval systems have similarly demonstrated that 

travel distance and storage assignment policies significantly influence warehouse 

performance (Roodbergen and Vis 2009; de Koster et al. 2007). The study also confirmed 

the importance of simulation models in a dynamically changing operational environment. 

Beyond the findings specific to the woodworking industry, this research offers broader 

implications for warehouse management and strategic planning. The presented ERP-driven 

modeling provides a scalable and cost-effective methodology that is applicable across 

various industries. Since the core logic is built upon inventory movement records and 

spatial coordinates rather than industry-specific characteristics, the model remains highly 

versatile for other sectors. The robustness of the methodology is further confirmed by its 

subsequent application in a completely different industrial environment. Following the 

successful completion of the current project, the model was deployed in another industrial 

context, yielding similarly reliable and compelling results. By utilizing widely accessible 

tools such as Excel and VBA, this approach offers a viable decision-support system (DSS), 

enabling quantitative layout evaluations without the need for expensive simulation 

software 

As a next step, it is planned to link the warehouse with the production area, first by 

expanding the current model and later by building a Plant Simulation-based model. The 

project demonstrated that a widely accessible Excel-based tool, enhanced with Visual 

Basic coding, can effectively model warehouse movement time and capacity load. The 

layout alternatives were compared based on objective indicators. The chosen layout 
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considers handling times, space requirements, and safety aspects, supporting more efficient 

production servicing. 

The study extends beyond the wood industry and offers a scalable solution for 

various industrial sectors, such as the metal industry. It can be utilized in industries where 

the primary challenge remains the fundamental trade-off between storage density (space 

utilization) and operational speed (service speed). The present ERP-based solution 

provides a framework for quantifying this challenge without the need for expensive 

simulation tools, which we will also apply in the future to support the results. Based on 

historical transaction data, management can identify the trade-off where aisle widths and 

storage technologies, on the one hand, minimize total material handling time while 

maintaining sustainable warehouse floor space utilization. This research proves that in 

industries handling unitized goods of various sizes, distance optimization based on 

movement frequencies is the most important tool for increasing logistical efficiency. 

 
 
CONCLUSIONS 

 

As an Excel-based static decision support tool, the model primarily focuses on long-

term capacity requirements and average throughput based on historical data. It does not 

account for dynamic operational factors such as momentary traffic congestion or 

equipment-level waiting times. While these factors can be critical for short-term 

operational scheduling, the current approach provides a sufficient basis for strategic layout 

planning and the comparative evaluation of overall layout alternatives. This research aimed 

to optimize the layout of a new warehouse facility for a company in the wood industry by 

comparing four distinct layout alternatives (V1 to V4). The evaluation was based on real-

world data extracted from the ERP system and measured process times to identify the most 

efficient configuration for storing components and parts. The compared versions ranged 

from a traditional racking layout (V1) and a block-stacking concept (V2) to combined 

systems (V3) and an optimized racking design featuring dedicated transfer zones (V4). The 

conclusions drawn from these comparisons are summarized below. 

1. V1: The protected placement of columns ensured favorable occupational safety. Due to 

the large aisle widths, internal buffer zones were not required, which allowed flexible 

replenishment. However, this version required the largest total area and highest 

investment cost, and also had the longest material handling time among the four 

versions. 

2. V2 (original block-stacking concept): The material handling time was lower than in V1 

but higher than in the other two alternatives. This version showed favorable values for 

required space and racking needs due to the mostly block-stacked storage. However, 

handling block-stacked materials raised safety concerns, although the fact that this 

version differed less from the current operation meant that its implementation risk was 

relatively low. 

3. V3: This version was evaluated with two aisle width configurations (3 meters and 4 

meters). The model showed low material handling time and satisfactory space usage. 

The 3-meter aisle provided a compromise solution: the current forklifts could not 

operate between the racks, and some column positions overlapped with forklift paths, 

creating safety issues. With wider aisles (4 m), the used area increased slightly, but the 

current logistics equipment could be used efficiently without additional load transfers 
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between aisle types. 

4. V4: Like V1, this version featured protected column rows, which was favorable from a 

safety point of view. Its overall operational efficiency was close to V3, with only a 

slightly higher handling time. The space utilization and racking need (300 rack 

positions) were also favorable. However, the limited capacity of buffer zones and 

horizontal layout could pose some risks.  
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