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Abstract: The study explores the profound transformations in the publishing and printing industry over the
past decade, driven by technological advancements and shifting consumer demands. The primary objective is to
investigate the potential of integrating modern IT solutions to optimize logistics processes within the sector.
Utilizing a comprehensive analysis of current logistics challenges and the impact of IT systems such as WMS,
TMS, ERP, and SCM, the research demonstrates that these technologies can significantly reduce order
fulfillment times, lower logistics costs, and enhance overall operational efficiency. The findings underscore the
critical importance of aligning supply chains with contemporary market realities to maintain competitive
advantages. This study fills a gap in the literature by providing a structured approach to logistics optimization
through advanced IT integration, offering strategic insights for industry stakeholders.
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Introduction

The modern publishing and printing industry has undergone significant changes over the past decade,
driven by innovative technological advancements and shifting consumer demands. Among the primary trends
transforming the industry are the transition to smaller print runs, the shift from offset to digital printing, the
decrease in printed book volumes, and the proliferation of e-books. These trends have notably impacted the
structure of the logistics cycle, reducing the number of operations necessary in the book production process. A
critical factor for maintaining competitive advantages in the publishing and printing sectors is the speed of order
fulfillment. Thus, efficient management of the logistics cycle, aimed at reducing the duration of individual
stages and the entire cycle, becomes paramount.

The current landscape poses a significant challenge due to the lack of a reliable scientific basis for
predicting market behavior and substantiating managerial decisions. Traditional networks in the publishing and
printing industries have been disrupted, and a new interaction structure has yet to be fully formed, particularly
concerning the distribution of functions and operations among supply chain participants. Although the structure
of the logistics cycle has undergone significant changes, the composition of the supply chain remains virtually
unchanged, despite market demands for new capabilities, leading to substantial adjustments in the operation of
each supply chain link.

This discrepancy between market demands and supply chain capabilities, combined with conflicting
interests and a lack of tools to transform enterprise operations according to new requirements, exacerbates
inefficiencies. This leads to a deterioration in order fulfillment quality and an increase in logistics costs, which,
in turn, contribute to rising retail prices for printed books and a continuing decline in their demand.

For publishing and printing enterprises to function effectively, it is necessary to turn the logistics cycle
into a competitive advantage for each participant. The supply chain must be aligned with modern market
realities. The relevance of this study lies in addressing these critical issues and proposing practical solutions.

The main objective of this study is to explore the potential for integrating modern IT solutions to
optimize logistics processes in the printing industry. Specific tasks include analyzing current logistical
problems, assessing the impact of IT solutions on logistics efficiency, and developing a framework for their
implementation. The hypothesis posits that integrating advanced IT solutions into the logistics cycle of
publishing and printing enterprises can significantly reduce order fulfillment times, lower logistics costs, and
enhance overall operational efficiency. This research aims to provide a comprehensive understanding of this
dynamic and offer strategic insights to industry stakeholders.

Retrospective of Logistics Processes in the Printing Industry
Logistics processes in the printing industry have undergone significant changes over the past decades,
driven by technological advancements and evolving market conditions. In the traditional logistics model,
printing enterprises used a linear approach that included multiple stages such as material procurement,
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production, warehousing, and distribution. With the advancement of technologies and the shift to digital printing
methods, the logistics chain has become more integrated and flexible.

Historically, logistics schemes based on offset printing required significant time and financial
investments for order preparation and fulfillment. Offset printing was characterized by high print runs, long
production times, and substantial transportation and warehousing costs for finished products. The introduction
of digital technologies has significantly reduced these time and financial expenses.

With the transition to digital printing, the need for large warehouses and long logistics chains has
decreased. Companies have begun to adopt print-on-demand practices, minimizing inventory and reducing order
fulfillment times. This has also helped lower transportation and storage costs, as production is now aligned more
closely with current market demands.

Additionally, printing companies are optimizing their supply chains by reducing the number of
operations and improving coordination among supply chain participants. For example, many enterprises are
adopting just-in-time material ordering practices, which help reduce storage costs and accelerate the production
process.

Furthermore, a significant trend has been the use of modern information technologies to manage logistics
processes. Warehouse Management Systems (WMS) and Transportation Management Systems (TMS) have
become industry standards, allowing for optimized delivery routes, improved inventory management, and
enhanced overall logistics efficiency.

However, despite technological progress, many printing enterprises face challenges in adapting to new
market conditions and integrating new logistics approaches. Recent studies have shown that companies that
have successfully adapted their logistics processes to the digital era have significantly improved their order
fulfillment times and reduced overall costs.

In summary, the retrospective of logistics processes in the printing industry demonstrates significant
progress in optimization and integration, made possible by the implementation of digital technologies and
modern IT solutions. These changes have not only improved the operational efficiency of enterprises but also
enabled them to adapt more swiftly to changing market needs.

The Importance of Logistics for Modern Printing Houses

Printing houses today operate in a highly competitive environment with evolving market demands,
necessitating the utmost efficiency in all logistical processes. Logistics, as a key factor, plays a crucial role in
ensuring the competitiveness of printing houses by impacting order fulfillment speed, customer service levels,
and overall costs.

Optimizing logistical processes significantly reduces the overall costs for printing houses. Implementing
IT solutions and automating processes lead to lower operational expenses. For instance, transitioning from offset
to digital printing reduces the costs associated with printing plate preparation and material storage. Additionally,
using logistics management software minimizes the number of employees needed for logistical operations,
thereby reducing personnel costs.

Order fulfillment speed is a critical metric for printing houses, especially with the increasing popularity
of print-on-demand services and the Just-in-Time (JIT) model. These models collectively allow for minimizing
finished product inventories but require quick and accurate order processing. For example, print-on-demand is a
process where books and other printed materials are produced only after an order is received. This avoids large
print runs and excess inventory, reducing storage costs and minimizing risks associated with unsold stock. This
model enables printing houses to swiftly respond to changing customer demands and maintain high production
flexibility.

The Just-in-Time model involves minimizing material and component inventories by delivering them just
before they are needed in production. In printing, this model allows printing houses to significantly reduce raw
material and semi-finished product storage costs, reduce warehouse space, and optimize production processes.
This is achieved through precise supply planning and close collaboration with suppliers, ensuring continuous
production and minimizing time and material costs.

The combined use of print-on-demand and Just-in-Time models creates significant advantages for
printing logistics. These approaches enable printing houses to efficiently manage production and warehousing
processes, reduce costs, and increase order fulfillment speed. Studies show that printing houses implementing
modern IT solutions for logistics management have reduced order fulfillment times by 30-40%.

It is also important to note the role of Warehouse Management Systems (WMS) and Transportation
Management Systems (TMS) in this integration. Warehouse Management Systems are designed to automate and
optimize warehouse operations, significantly improving their efficiency and accuracy. The use of WMS and
TMS in conjunction with print-on-demand and Just-in-Time models fosters the creation of an efficient, flexible,
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and adaptive logistics system in the printing industry. As a result, companies implementing these systems report
a 25% increase in customer satisfaction.

Applying mathematical models and algorithms, such as the transportation problem method or route
optimization algorithms, helps reduce transportation costs and improve customer service quality. For example,
the Transport Cost Optimization Model can be represented by the following equation:
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is the transportation cost per unit from warehouse “i” to customer “j”, and x, is the
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i” to customer “j”.

where ¢
quantity of goods transported from warehouse

The logistics management scheme in a printing house may include the following stages:
Order Receipt: Receiving and processing orders from customers.

Production Planning: Determining necessary resources and scheduling production.
Material Procurement: Ordering and delivering consumables.

Production: Manufacturing products according to the order.

Warehousing: Storing finished products in the warehouse.

Delivery: Organizing and executing product delivery to customers.
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Implementation of Modern IT Solutions on Logistics Processes
Modern IT solutions play a key role in optimizing the logistics processes of printing houses, significantly
enhancing their efficiency and competitiveness. The implementation of technologies such as Warehouse
Management Systems (WMS), Transportation Management Systems (TMS), Enterprise Resource Planning
(ERP) systems, and Supply Chain Management (SCM) systems allows printing houses to improve control over
logistics operations, minimize costs, and increase customer satisfaction.

Table 1: Objectives and Goals of IT Logistics

Goal Tasks
Optimization of cargo
transportation Development of software solutions for planning and optimal route selection
Improvement of warehouse
management Development of systems for effective inventory control and tracking in warehouses
Automation of warehouse Implementation of software systems for warehouse management and equipment
operations operators
Monitoring and tracking of Development of systems for tracking and controlling cargo distribution throughout
cargo the transportation process

The first system to consider is WMS. These systems automate warehouse management processes, such as
receiving, storing, and shipping goods. They also provide accurate inventory tracking and enable quick and
efficient management of warehouse operations. Using RFID (Radio-Frequency Identification) and barcode
technologies, WMS systems allow for instant updates on inventory availability, significantly speeding up
inventory and shipping processes. This is particularly important for printing houses operating on a print-on-
demand model, where the speed of order fulfillment is critical.

TMS optimize delivery routes and manage transportation vehicles. The system analyzes various
parameters such as distance, road conditions, and vehicle availability to select the best delivery routes. This
minimizes transportation costs and reduces delivery times. In a highly competitive environment, effective
management of transportation processes enhances customer service levels and lowers operational expenses.
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ERP systems integrate various business processes of the enterprise into a single information system,
optimizing resource management and reducing costs. ERP integrates production planning, inventory
management, finance, and logistics functions, providing transparency and control at all stages of production and
Implementing ERP systems in printing houses improves coordination between different
departments, speeds up data processing, and reduces operational costs, ultimately leading to increased

distribution.

profitability.

Table 2: Comparison of ERP Systems [12]

Application

Platform on

which ERP can

System Industries Language run Cost (RUB)
Medium and large Windows, Mac,  |License from 510,000 Possible rental (cost from
businesses, i0S, Linux, 82 RUB per day) or use in the "cloud" from
1C corporations C++ Android 1,289 RUB/month per session
Medium and large
Galaktika  |businesses, Windows, Mac, License from 1,365,800 - depends on the number
ERP corporations C++, VIP  |Android, iOS of selected modules
Medium and large
businesses, License from 562,500 excluding additional
Parus corporations C++ Windows, Linux  |processing

SCM systems coordinate the work of all supply chain participants, ensuring more efficient planning and
execution of operations. These systems allow printing houses to improve interaction with suppliers and
customers, optimize procurement and delivery processes, reducing costs and increasing service levels. In the
face of changing demand and the need for quick adaptation to market conditions, SCM systems provide supply
chain resilience and flexibility.

Modern IT solutions also include analytics and forecasting systems that help printing houses make
informed managerial decisions. Analytics systems collect and analyze data on logistics operations, identify
bottlenecks, and opportunities for optimization. For example, using big data and machine learning algorithms
enables demand forecasting, procurement planning, and inventory optimization, reducing costs and increasing
customer satisfaction [8-11].
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In conclusion, the advantages of IT logistics in modern business are as follows:
— Increase in logistics process efficiency
— Reduction of transportation and storage costs
— Improvement in freight flow management
— Increase in transparency and reliability of delivery

Optimization of Staff and Cost Reduction

Optimizing staff in the printing industry through the implementation of IT solutions is a comprehensive
process aimed at increasing efficiency and reducing costs. In this context, IT solutions not only automate routine
tasks but also significantly improve resource and personnel management, leading to a reduction in the number of
employees in various areas of printing production.

First, significant reductions are possible at the prepress stage. Automating tasks related to layout creation
and management can significantly reduce the need for designers and proofreaders. Software such as Adobe
InDesign and Enfocus PitStop Pro automates layout and color correction processes, which not only speeds up
task completion but also reduces the number of errors. As a result, the time needed for layout preparation is
reduced by 40%, allowing for a reduction in the number of employees involved in prepress preparation.

Next, inventory management and procurement can also be optimized through IT solutions. ERP systems
such as SAP and 1C automate material accounting and procurement planning. These systems help maintain
optimal inventory levels, avoiding excessive storage costs and preventing shortages that could halt production.
As a result of automating procurement processes, companies have been able to reduce storage costs and
decrease material inventories by 30%, leading to a reduction in the number of employees involved in warehouse
operations.

The production process in printing can also be significantly optimized with the help of Manufacturing
Information Systems (MIS) such as EFI Fiery and Heidelberg Prinect. These systems automate the operation of
printing machines, minimizing the need for operators and equipment adjusters. The implementation of such
systems increases productivity by 25% and reduces the need for manual labor, leading to a reduction in the
number of operators on the production line.

Logistics and product delivery are another area where IT solutions can significantly reduce staff
numbers. Automating logistics processes using platforms like SAP Transportation Management and 1C:
Transport Management allows for effective route management and delivery process optimization. These systems
help reduce the time needed to organize deliveries and lower logistics costs by 20%, allowing for a reduction in
the number of employees involved in logistics.

Personnel management also undergoes significant automation. Using HRM systems such as SAP
SuccessFactors and 1C: Payroll and HR Management automates recruitment, time tracking, and payroll
processes. This reduces the time needed for these tasks by 50%, decreasing the need for a large number of HR
specialists. Thus, implementing IT solutions in personnel management leads to a significant reduction in the
number of employees in the HR department.

However, it is essential to understand that optimizing staff using IT solutions requires strict adherence to
legal norms. In Russia, the main regulatory documents are the Labor Code of the Russian Federation (LC RF)
and the Federal Law "On Personal Data". It is important that the implementation of changes in labor
organization and process automation is justified and follows the established procedure. The employer must
notify employees at least two months before the proposed changes and offer them other jobs if possible. In case
of redundancy, severance payments are provided to employees.

Additionally, it is necessary to ensure the protection of employee personal data following the
requirements of Federal Law No. 152-FZ. This includes obtaining consent for data processing and adhering to
rules for data storage and transfer.

Therefore, staff reduction is a complex and multi-stage process requiring careful planning and
compliance with legal norms. This guide offers a step-by-step action plan, emphasizing key aspects.

Step 1: Assess the Current State
Conduct a detailed analysis of all business processes to identify inefficient and duplicative functions.
Tools such as BPMN (Business Process Model and Notation) and SWOT analysis can be used for this purpose.
Also, determine the current number of employees by departments and functions. Compare this number with
production indicators and efficiency metrics.
ID
£ = /_V
where E is efficiency, P is production indicators (e.g., the number of finished product units), and N is the
number of personnel.

www.ijlemr.com 19 | Page



International Journal of Latest Engineering and Management Research (IJLEMR)
ISSN: 2455-4847
www.ijlemr.com || Volume 09 — Issue 07 || July 2024 || PP. 15-21

Step 2: Develop an Optimization Plan
Identify processes that can be automated using IT solutions. Include prepress preparation, inventory
management, logistics, production, and HR processes. Calculate the potential economic benefits of
implementing IT solutions and reducing staff. Consider the costs of implementing technologies and training
personnel.
Savings = Reduction n  Payroll — [/nplementation costs
where Payroll is the wage fund.

Step 3: Notification and Consultation with Employees

Notify employees of the upcoming changes no later than two months before their implementation, as
required by the Labor Code of the Russian Federation. Offer alternative positions if possible. For example, if
warehouse operations are automated, reducing the need for warehouse workers, offer retraining and new
positions in other departments. Organize training and retraining courses for employees affected by the reduction.
Use digital training platforms such as corporate LMS (Learning Management System).

Step 4: Implementation of IT Solutions

Choose suitable IT solutions for automation. Conduct pilot projects to assess their effectiveness in
practice. For example, implement a Manufacturing Information System (MIS) in a test mode on one production
line to evaluate its impact on productivity. After implementation, continuously monitor efficiency metrics. Use

dashboards to track key metrics and make process adjustments.

Net  Benefit
o/ = x 100%
costs

where ROl is the return on investment.

Step 5: Implement Reductions

Ensure proper legal documentation of layoffs, including severance payments and adherence to all
procedures. For example, maintain detailed documentation for each layoff to prevent legal risks. Provide
counseling and job placement assistance for employees affected by the reduction. Organize meetings with
recruiters and job fairs.

Thus, staff reduction using IT solutions in the printing industry requires careful planning and compliance
with legal norms. Implementing modern technologies not only helps reduce costs but also increases overall
production efficiency. With a proper approach to the optimization process, significant economic benefits can be
achieved while minimizing negative impacts on employees.

Logistics Problems and Solutions for Regional Printing Houses

Regional printing houses in Russia face several logistics challenges that impact production efficiency and
competitiveness compared to those located in major cities. These challenges include high transportation costs, a
lack of qualified personnel, and technological lag.

One of the key issues for printing houses is the high cost of transporting materials and finished products.
This is particularly pronounced in remote regions, where transportation expenses include not only fuel costs but
also vehicle depreciation, significantly increasing the overall costs for the enterprise.

Another major problem is the shortage of qualified logistics specialists. The lack of experienced
personnel leads to inefficient warehouse management and longer order processing times. This slows down the
production process and reduces the quality of customer service.

Technological lag also plays a significant role in reducing the efficiency of logistics in printing houses.
Many enterprises do not have access to modern information technologies and automated logistics management
systems. This leads to low efficiency in handling and storing products, affecting order fulfillment speed and
overall costs.

To address these problems, printing houses need to implement modern automated management systems.
The use of ERP systems and specialized software solutions for warehouse and transportation management can
significantly reduce costs and improve the efficiency of logistics operations. These systems help optimize
delivery routes, reducing time and transportation expenses.

Another important step is investing in employee training and development. Educational programs and
professional development courses can prepare specialists capable of efficiently managing logistics processes in
printing houses. This will not only enhance the professionalism of employees but also improve the overall
efficiency of the enterprise.

Optimizing transportation costs is also a key direction. Combining different modes of transport, such as
road and rail, can significantly reduce delivery expenses. Using software for route optimization allows for
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selecting the most efficient paths for transporting materials and products, ultimately reducing transportation
Costs.

Conclusion

The analysis of current logistics problems and the assessment of the impact of IT solutions on their
efficiency confirm the hypothesis that integrating advanced technologies can significantly reduce order
fulfillment times, lower logistics costs, and enhance overall operational efficiency.

Warehouse and transportation management systems have become industry standards, allowing for
delivery route optimization, improved inventory management, and increased logistics efficiency. The combined
use of "print-on-demand” and "just-in-time" models creates significant advantages for printing logistics,
ensuring rapid response to changing customer demands and high production flexibility.

Optimizing staff through the implementation of IT solutions is a comprehensive process aimed at
increasing efficiency and reducing costs. The implementation of automated production management systems
and ERP systems improves coordination between different departments, speeds up data processing, and reduces
operational costs, ultimately leading to increased profitability for the enterprise.

For regional printing houses facing high transportation costs, a lack of qualified personnel, and
technological lag, implementing modern automated management systems and investing in employee training
and development are critical steps to enhance the efficiency of logistics operations.

References

[1]. ST.PETERSBURG G. E., RUNDYGINA D. D. MANAGEMENT OF LOGISTIC CYCLE OF ORDER
FULFILLMENT IN THE PUBLISHING AND PRINTING INDUSTRY.

[2]. POLYGRAPHIC BUSINESS: WHAT FOUND AND WHAT LOST. [Electronic resource] - Mode of
access: https://printdaily.ru/kartonnaya-i-gofroupakovka/poligraficheskij-biznes-chto-nashli-i-chto-
poteryali.

[3]. Mishutkina E. C. Management of logistic processes in the printing industry. - 2008.

[4]. “Tipographies jump on one leg”: how the market of polygraphic production survives in Russia.
[Electronic resource] - Mode of access: https://dzen.ru/a/ZREz76VC6lepfZXk.

[5]. Rakhmanov N.I. Analysis of modern problems in the field of warehousing of printing enterprises and the
main methods of their solution. [Electronic resource] - Mode of access: https://na-journal.ru/7-2023-
ekonomika-menedzhment/6045-analiz-sovremennyh-problem-v-oblasti-skladskogo-hozyajstva-
poligraficheskih-predpriyatij-i-osnovnye-metody-ih-resheniya

[6]. Germanovich E. O. Main approaches to determining the role of logistics in the economy of publishing
activity // Economic Science Today. - 2023. - Ne. 18. - C. 198-203.

[7]. Optimization of printing house logistics through warehouse solutions in the Moscow region. [Electronic
resource] - Mode of access: https://pechatnick.com/articles/optimizaciya-logistiki-tipografii-cherez-
skladskie-resheniya-v-moskovskoi-oblasti.

[8]. Digitalization of logistics: trends and prospects for 2023. [Electronic resource] - Access mode:
https://controleng.ru/otraslevye-resheniya/cifrovizaciya-logistiki-2023/.

[91. IT in logistics: solutions that the industry lacks. [Electronic resource] - Access mode:
https://novelco.ru/press-tsentr/it-v-logistike-resheniya-kotorykh-tak-ne-khvataet-otrasli/.

[10]. IT logistics - effective management, acceleration and optimization. [Electronic resource] - Access mode:
https://logistics.by/blog/logistika-v-sfere-informaczionnyh-tehnologij-effektivnoe-upravlenie-uskorenie-
i-optimizacziya.

[11]. What are the main IT trends in logistics in 2024. [Electronic resource] - Mode of access:
https://companies.rbc.ru/news/OhNnr2ungb/kakie-osnovnyie-it-trendyi-logistiki-mozhno-vyidelit-v-
2024/.

[12]. Bejanova, A. A. Automation of tolling accounting in ERP-systems / A. A. Bejanova // Student scientific
winter in Brest-2019: collection of scientific papers of students and undergraduates of the XIlII
International Student Scientific Forum. Brest: BrGTU. 2019. 268 c.

[13]. 5 ways to reduce business costs with the help of automation. [Electronic resource] - Mode of access:
https://kdelu.vtb.ru/articles/5-sposobov-snizit-rashody-biznesa-s-pomoshhyu-avtomatizaczii/

[14]. MODERN PROBLEMS OF LOGISTICS AND WAYS TO SOLVE THEM. [Electronic resource] -
Mode of access: https://rostov-logist.ru/sovremennye-problemy-logistiki-i-puti-ih-resheniya/

[15]. The main problems of logistics in Russia. [Electronic resource] - Access mode:
https://logistic.tools/blog/glavnie_problemi_logistiki_rossii

www.ijlemr.com 21| Page



