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A MULTI-THEORETICAL APPROACH TO SUPPLY CHAIN MANAGEMENT

Abstract

The article examines the supply chain as a modeling object. The multi-criteria and contradictory goals in supply
chain management are: on the one hand, the maximum level of service, on the other hand, minimizing logistics costs.
Solving strategic optimization problems for this class of objects using classical optimization methods is difficult.
The theoretical and methodological basis of the supply chain was considered from the perspective of a set-theoretic
approach. The purpose of the study is to analyze the behavior of many different agents (suppliers, clients, etc.) with
different needs and goals when making decisions. An agent is an active element of the system, possessing a certain
autonomy and the ability to make independent decisions, relying on the information it has about the state of the
environment and the actions of other agents. In turn, supply chains are a complex organizational (active) system,
i.e. associated with human participation. The study of behavioral aspects and interorganizational interaction, the
formation of new organizational forms are an extremely important aspect in the management and modeling of supply
chains, a factor in the dynamic behavior of the logistics system. The conducted research represents an important
contribution to the development of knowledge about the application of the set-theoretic approach in supply chain
management. It demonstrates the applicability of this approach in practice through an analysis of a specific company,
LLP «Knauf», on the Kazakhstan market.

Key words: supply chain management, companies, set-theoretic modelling, analysis, optimisation, multi-
criteria, logistics system.

Introduction

Supply Chain Management (SCM) is a critically important area of modern economics. Effective
SCM enhances the competitiveness of enterprises, reduces costs, and improves customer service
quality [1].

The m-theoretic approach in supply chain management often involves the use of methods
and models based on multi theory and optimization. This approach allows for the consideration of
various aspects and constraints inherent in supply chain management, such as uncertainty, multiple
optimization criteria, complex relationships among supply chain participants, and dynamic changes
in external conditions [2].

In the context of Kazakhstan, multi-theoretic modeling of supply chain management holds
significant importance for the development of logistics systems and enhancing the country's
competitiveness in the global market. The application of multi theory allows for the analysis of the
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structure and interconnections between elements of supply chains in various sectors of the economy,
such as mining, agriculture, manufacturing, and trade.

Decision modeling plays a crucial role in optimizing logistical processes in Kazakhstan. For
instance, in conditions where production and warehouse facilities are distributed across the country,
decision-making models help optimize inventory planning and management, reducing time and
financial costs associated with transportation and storage of goods.

Supply chain optimization is particularly relevant for Kazakhstan given its geographical location,
serving as a bridge between Europe and Asia. Effective supply chain management enables the
development of transit and logistics infrastructure, attracts investments, and expands trade partnerships
with neighboring and distant countries.

Thus, the implementation of theoretical and mathematical modeling of supply chain management
in Kazakhstan contributes to the optimization of logistical processes, the enhancement of business
efficiency, and the strengthening of the country's position in the global arena of economy and trade.

In Kazakhstan, there are several companies actively applying supply chain management principles
and utilizing theoretical and mathematical modeling to optimize their business processes. Some of
these companies may include:

1. JSC NC Kazakhstan Temir Zholy (KTZ) — the national railway company, plays a key role in
transporting goods both domestically and in international transit through its territory. JSC NC KTZ can
utilize supply chain modeling to optimize train scheduling, route planning, and inventory management
at warehouses.

2. Retail chains — companies in the retail sector, such as Magnum Cash & Carry, Ramstore, Spar
Kazakhstan, and others, can apply supply chain modeling to optimize inventory management, demand
forecasting, and logistics operations.

3. Oil and gas companies — Kazakhstan hosts several major oil and gas companies, such as
NCOC (North Caspian Operating Company), Tengizchevroil, JSC NK «KazMunayGasy, and others.
These companies can use supply chain modeling to optimize logistics in the extraction, transportation,
and processing of oil and gas.

4. Manufacturing enterprises — companies engaged in the production of various goods, such
as ArcelorMittal Temirtau (steel production), Coca-Cola Almaty Bottlers (beverage production),
Kazakhstan Kagazy (paper production), LLP «Knauf» and many others, can also implement supply
chain modeling to optimize their manufacturing and logistical processes.

These are just a few examples of companies in various industries that can implement theoretical
and mathematical modeling of supply chain management in their operations in Kazakhstan.

Integration of modern supply chain management models, similar to the one successfully utilized by
the company LLP «Knauf», which will be described below, holds significant potential for development
in Kazakhstan. Implementing this model in the country can bring substantial benefits across various
sectors of the economy and enhance the competitiveness of local companies in the global market.
Here are several aspects of why a supply chain management model like LLP «Knauf’s» should be
implemented in Kazakhstan:

1. Efficient inventory management and cost reduction: The LLP «Knauf» model offers optimized
inventory management processes, helping to reduce storage and inventory management costs while
minimizing losses due to excess or shortage of goods.

2. Improved customer service quality: Applying modern supply chain management methods
such as the LLP «Knauf)» model enables the optimization of delivery processes and ensures timely
order fulfillment, thus enhancing the quality of customer service.

3. Increased efficiency in logistical operations: The LLP «Knauf» model also provides optimized
logistical solutions, including selecting optimal delivery routes and managing warehouse stocks,
contributing to increased efficiency in logistical operations and reduced delivery times.

4. Development of competitive advantages in the market: Implementing modern supply chain
management models like the LLP «Knauf» model will enable Kazakhstani companies to strengthen
their positions in the market, develop competitive advantages, and attract more customers both
domestically and internationally.

Therefore, the implementation of a supply chain management model similar to the one successfully
operating in LLP LLP «Knauf» in Kazakhstan could be a key factor in the country's economic
development and enhancing the competitiveness of local companies in the global market.
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When entering a business, a manufacturer is often encountered with questions such as where
to locate the plants, what sizes the plants should be, which conversion technology to choose, how
much to produce, and how to set the transfer prices. Although there is a large body of literature on
the modeling and optimization of supply chain design and operations, most of these works view the
supply chain from a centralized perspective and integrate the various components of the supply chain
into a monolithic model [3]. Under this approach, it was implicitly assumed that the decision maker
has full control over the entire supply chain so that all the strategic and operational decisions can be
implemented successfully. However, the management over a supply chain is often decentralized in
practice [4].

Supply Chain Management (SCM) represents a complex and vital area of research and practice in
modern economics. Effective supply chain management significantly impacts the competitiveness of
enterprises, their operational efficiency, and the quality of customer service.

In contemporary research within the field of supply chain management, the theoretical-
mathematical approach is actively employed for modeling and optimizing various aspects of logistical
systems. Tyapukhin A.P. [5] has proposed theoretical-mathematical models in his works for analyzing
complex logistical networks, which enables the consideration of diverse constraints and uncertainties
inherent in supply chain management.

Sergeev V.I. [6] has examined the fundamental concepts and theories of supply chain management,
placing particular emphasis on the theoretical-mathematical approach and its practical applications. He
underscored the significance of this approach for the analysis and optimization of logistical systems,
taking into account customs procedures.

In the works of Petrova A.V. [7], the influence of customs procedures on supply chain management
is extensively investigated. They have identified the necessity of integrating customs procedures into
supply chain management models and explored possible approaches to optimizing this process.

Finally, the work of Liu X., Zhang Y.W., Tang O. [8] presents an innovative approach to optimizing
supply chain management considering uncertainty, thus opening new perspectives for the development
of this research area and the practical application of the theoretical-mathematical approach in supply
chain management.

1. Research, such as the work by Sergeev V.I. and colleagues, analyzes the impact of temporal
delays at borders on the efficiency of supply chains. Their study demonstrated that even minor delays
can lead to significant issues in the supply chain, resulting in increased logistics costs and reduced
overall system performance.

2. Documentation errors and their consequences: Petrov A.V. and colleagues discuss the
influence of errors in customs documentation on import and export processes. The research indicates
that even minor errors or discrepancies can result in delays in customs clearance and financial losses
for companies.

3. Legislative changes and their impact on customs procedures: Liu X. and colleagues investigate
the effects of changes in customs legislation on customs control processes. The study reveals that
frequent legislative changes can create additional barriers for supply chain participants and necessitate
adaptation of risk management strategies.

As seen from table 1, there exist various theoretical approaches to defining the concept of Supply
Chain Management (SCM) — a contemporary enterprise management concept. This concept is a result
of the evolution of management, marketing, and logistics. It meets the requirements of the modern
stage of economic development characterized by the advancement of networked production, which
embodies the economy of competencies and interactions.

Based on the literature analysis conducted, the following findings were established:

¢ There exists a multitude of methods for modeling and optimizing supply chains.

¢ Theoretical multi approach can be employed for modeling and optimizing supply chains
considering customs procedures.

¢ There is a shortage of research dedicated to the application of the theoretical set approach to
modeling and optimizing supply chains with consideration of customs procedures. Within the scope
of this study, a system of theoretical multi models for various aspects of supply chain management,
taking into account customs procedures, will be developed.
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Table 1 — Interpretation of supply chain management by various foreign authors

Author Definition
Stock and Lambert [9] Integration of key business processes, originating from end-users and encompassing
all suppliers of goods, services, and information, which adds value for consumers as
well as other stakeholders.
Cooper M.C., A unified entity, rather than a collection of components, each of which performs its
Ellram L.M. [10] own function.
Monczka R. M., Trent R.J., | The concept prioritizes the integration and management of resources, flows, as well
Handfield R.B. [11] as material control.
Copacino W.C. [12] Supply chain management should integrate all participants involved in transforming
raw materials into products and delivering them to consumers at a specific time and
place in the most efficient manner possible.
Stein M., Voehl F. [13] Systematic efforts are directed towards ensuring integrated cost management of the
supply chain from raw material suppliers through production to final consumers in
accordance with consumer requirements and expectations.

Jones T.C., Riley D.W. [14] | This concept can be represented as a set of principles stating that each company in
the supply chain directly or indirectly affects the activities of all other members, and
as a result, the supply chain as a whole.

Note: Compiled by the authors based on sources [9, 10, 11, 12, 13, 14].

Materials and methods

The formal statement of the problem of logistics systems in the supply chain can be expressed as
follows:

X, N —a collective characteristic of suppliers in the supply chain (X) (a set of planned agents),

Q — the set of transport agents in the supply chain (®) (a collection of various transportation
vehicles used to deliver goods from one point to another),

K — criteria for the efficiency of planning work in a specific supply project or transportation in
the supply chain (e.g., transportation cost, supply cost, unit of production, volume, number of agents)

T — a specific logistical task.

A brief statement of the low efficiency of active agents in the planning procedure in the supply
chain is as follows:

f:K(f) = supk (f) —= . f € Arg maxK(f) 1)
FEF feF

where F is the set of planning processes.

From the point of view of “management” of the logistics process, if the efficiency of planning in
the supply chain is optimal according to criterion K, then the target task in logistics should be one,
and it belongs to many agents. in some input supply chain problem — X*(1)Cx, i.e. It is clear that the
final task in logistics when planning a supply chain should be provided by only one type of carrier and
agents:

The task/first step of the search procedure within the active planning technology presented in the
considered article is:

1. Assessing the level of involvement of a specific efficient supply service agent based on the
criterion of subordination passivity:

The interest of agents in planning and executing a specific logistics order is formalized by
efficiency functions u': 2 x X — R where € N — index of the agent, X=N — set of agents.

The class of possible efficiency functions is denoted as Ui. The aggregate of agents' efficiency
functions (choice profile) is represented by the symbol u, with its cumulative meaning as follows:
U = x;-,U*. From the perspective of mechanism theory (more precisely, the theory of efficient
mechanisms), the procedure of Pareto efficiency planning tasks plays an important role —
Yu € Vw € N—3x € X:3i € Nu'lx, w) > u'(f(u, w),w) meme =37 € N u! (x,w) < v/ (flu,w), w)
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o If X =x;c0X, Wie N u:00 x X' = B — then it is necessary to split the planned set of
parameters into several, and if the agent's objective function depends on each of them, we call the task
Individual Planning.

* It will call a set of tasks mixed if I8 € 2¥\@: X = x (X “VC EN Vi €C u:0x X° = R

¢ If the efficiency function of each subordinate depends on all the plan outcomes, then
—3IN C2M\B: X = x X, WC € N, Vi € C u':0 x X© = R, then we call the set of tasks Collective.

The description of planning in the supply chain using multi theory is based on the following
premise: Some agents effectively transmit distorted information based on given @ and u. Consequently,
the focal company receives from agents & # w distorted information, which in turn leads to a decrease
in efficiency and effectiveness indicators of logistic planning.

The transformation w, : 2 X U — Q describes the distortion of information that agents report to
the focal company (in units of activity f) during supply chain management. If w, = w, then the planning
procedure is non-manipulative, i.e. resistant to agents' activity. Determination of transformation of in
the framework of active planning technology relies on the second stage.

The analysis of the target procedure obtained for controlling resistance to agent activity:

1. If @y ¥ w, then the question arises of finding a way to reduce losses caused by agent activity.
To find the answer to this question and address it, it is necessary to introduce a criterion. This criterion
determines the losses in the logistics system: w, # w. In this article, we use the concent of proximity
of planning results as the criterion, which is formulated as follows: 4= max_[|f (we(w, u))|lL -
manipulation error — the maximum discrepancy between planning results with and without considering
subordinate activity according to some metric L.

The assessment of A, — is the third stage of active planning technology:

2. Ifthe procedure is unstable to activity, the extent to which the planning outcome can be distorted
by active subordinates is assessed. The answer to whether the manipulation error can be reduced is
proposed to be sought within the ideology proposed in and can be considered in implementation
theory. _

Through the mechanism p == §,m =, where S=x;-,5", S' — represents the set of decisions (not
just messages) made considering the activity of the subordinate. In general, the sets S and 2 may not
be related in any wav. hut the following transformation represents the function of subordinate agents
in the procedure LEN,m:5 = X During active planning, collective procedures will be denoted as 11,
and collective mechanisms as I1I.

By analogy with the manipulation error, let's define the maximum discrepancy between the target
procedure and the planning results of the mechanism p:

8:P) = max [1fw) = sy (e, W)l ©)

At the final stage of active planning technology, the active planning task is solved.
Example 1. Let's define as follows, where the set of projects is M, #M = m;; set of agents N,
#N = n;; The partitioning of the set of possible orders is as follows:

A={x=(x,.,x, )€ RS | BT x; = R, 3)

Let's take n = 3,m = 3. Assuming that the first agent has information about the optimal price
that the second and third agents communicate to the focal company: 7,; + 7,; = R, the second and
third agents have only one target interest. They are to somehow win the order fulfillment project in the
supply chain from the focus company: 744, T35 = R. In addition, the risk of missing the order design
in the supply chain from the perspective of the first agent is lower than that of the second agent.

Each agent is allowed to receive a corresponding project, the price of which is approved by
the focus company: the first agent — the first project, the second — the second, the third — the third.
If another order is received from the focal company, the agent must share the information with
the next agent. We call these orders collective as a unique anonymous and symmetric mechanism,
if the efficiency function of each subordinate depends on the outcome of the entire plan, then
—3IX C2M\B: X = x (X" VCEN VI € C u': 0 x X > R [15].
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For example, T4, = i an 1/3 < 15, < T4, < Tg3. In this case, the first agent, reporting the task
541 < Ty1, knows whether the second project is accepted or rejected by the second agent and reports
(ry3 — 541)/2, thereby increasing its efficiency. In this way, agents can prevent falsification of mutual
information by working together with each other.

Within this study, a combined methodological approach was applied, based on multi theory and
principles of supply chain management optimization. The initial stage of analysis involved examining
data on supply chain management processes within LLP «Knauf» company in Kazakhstan, including
data on demand, inventory, deliveries, and other key parameters. Based on this data, theoretical
supply chain management models were developed, utilizing multi theory methods to describe system
elements and their interrelationships. Mathematical modeling methods such as linear programming
and stochastic models were employed to formalize these models. After constructing the models and
conducting mathematical computations, a quantitative analysis of the results was carried out, including
evaluating the effectiveness of proposed supply chain management strategies. The final stage of
the research involved a comparative analysis of the results with current management practices and
previous studies in the field of supply chain management. Thus, the use of a combined methodological
approach enabled the achievement of the research goal and yielded valuable insights into optimizing
supply chain management for LLP «Knauf» company in Kazakhstan.

Results and discussion
The efficiency of each agent is characterized by the following type of function:
u'lx) =4 +xiEN, (4)

Here, ' i is the agent's private “reserve”, in our example, the agent's reserve cars. The maximum
combined efficiency of all agents increases when the order is allocated to all agents,

X =(R+Zeyr) / (n—1')iEN )

In order to carry out transports in the supply chain, the agent needs to have accurate and correct
information on r'. If the agent does not personally have a car in his inventory, it will be beneficial
for him to convey the distorted information to the focal company, because the effectiveness of the
communicated information is likely to decrease. In turn, renting cars and forming it at an inefficient
price, reporting to the focal company and allocating cars to transports are inconsistent with agents'
incentives to reliably disclose information about their professional activities. Below is a communication
diagram of the total number of participants in the supply chain. On the way to the final customer
from a foreign country, the goods pass through many posts, transit-transit terminals, customs control
posts, and many border transit posts of a foreign country. Active movement of people begins when
the goods are exported from a certain country or, on the contrary, enter the import regime. Customs
control procedures are carried out at the border checkpoint. Here, vehicles and goods undergo customs
inspection and inspection, as well as documents certifying the right of drivers and vehicles to cross
the state border. From transitory “inspection — review” at customs posts to the final declaration
and storage, participating active employees often exchange information. It is important to use non-
manipulative mechanisms to prevent information from being falsified or destroyed. This is because
open, transparent corporate and logistical communications effectively coordinate information between
participants, ensuring accurate and correct payment of taxes and value-added tax, duties to the state
of the customs sector.

The main reasons for using agent-based modeling in supply chain management are: agent-
based models are suitable for analyzing interconnected problems, a set of agents with distributed
(autonomous) knowledge and a certain structure of relationships between them; Focus on Just-In-
Time strategy, cooperation strategies, joint planning; a complex communication system between
different links of the chain; high degree of independence of each link in the supply chain, principles
of decentralized management.

276



Hayunprii sxypHan «Bectauk yauepcurera « Typam» Ne 3(103) 2024 .

Exporter

Y
Customs Control|

L

‘ Transit Terminals |

v

‘ Border Checkpoint |

v
‘ Import Customs |

Y
‘ Customer ‘

Figure 1 — A collection of industry participants in the supply chain
Note: Compiled by the authors.

Thus, the technology of active management of agents on the distribution of real information
includes the following stages:

1. Synthesis of the optimal planning procedure according to the required criterion in the case of
passivity of subordinates.

2. Analysis of the received procedure for countering manifestations of agents' activity (for
example, manipulation of reported information).

3. If the procedure is not active resistant, active subordinates are evaluated to what extent the
planning result can be distorted.

4. This is a synthesis of the planning procedure that eliminates (reduces) the distortion.

This study adopts a combined methodological approach to investigate supply chain management
(SCM) practices within LLP «Knauf» company operating in Kazakhstan. The approach integrates
principles from multi theory and optimization techniques to develop theoretical SCM models tailored
to the specific context of the company. The research methodology comprises several sequential steps
aimed at comprehensively analyzing and optimizing SCM processes.

The initial phase involves gathering and analyzing data related to various SCM aspects within
LLP «Knauf's» operations in Kazakhstan. This includes examining data on demand patterns, inventory
levels, procurement procedures, distribution channels, and other pertinent parameters. Through this
data analysis, key insights into the existing SCM practices are obtained, identifying areas for potential
improvement.

Subsequently, theoretical SCM models are formulated based on the principles of multi theory,
which enables a systematic representation of the interconnected elements within the supply chain
network. These models are designed to capture the dynamic nature of SCM processes, considering
factors such as demand variability, lead times, transportation constraints, and inventory management
policies.

To formalize the theoretical models and facilitate quantitative analysis, mathematical modeling
techniques such as linear programming and stochastic modeling are employed. Linear programming
enables the optimization of SCM decisions by identifying the most efficient allocation of resources
and activities, while stochastic modeling accounts for uncertainty and variability inherent in real-
world SCM environments.

Following the construction of the SCM models, extensive mathematical computations are
conducted to evaluate the performance of different SCM strategies. This quantitative analysis enables
the assessment of various scenarios and the comparison of alternative strategies in terms of their
effectiveness, cost-efficiency, and resilience to disruptions.
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Finally, the research concludes with a comparative analysis of the proposed SCM strategies
against current practices and previous research findings in the field. This comparative evaluation
provides valuable insights into the potential benefits and challenges associated with implementing the
optimized SCM approaches within LLP «Knauf's» operations in Kazakhstan.

Overall, the combined methodological approach adopted in this study offers a systematic
framework for analyzing and optimizing SCM processes, with the aim of enhancing operational
efficiency, cost-effectiveness, and competitiveness for Knauf company in the Kazakhstan market.

We divide the main advantages of using agency modeling in supply chain management as follows:

* supports the main function of logistics — coordinates strong relations between the participants
of the supply chain;

+ connects the internal business processes of the partners as a whole, the multi-agency model
affects the development of general business rules and the introduction of a general business process
management system, ensuring effective mutual information exchange between the supply chain
participants;

+ agency modeling like in business games allows business to create a strategy based on trust;

+ the model reproduces the ability to act in the emerging chain, new organizational structures
based on the rules of interaction of participants, that is, some meso-level properties of the modeled
supply chain.

It was found that the agency modeling supply chain has the advantage of coordinating a multi
of participants, so we can consider the participants as elements, and the set is formed from those
elements.

The multi-theoretic approach in the context of supply chain management represents a powerful
tool that allows for modeling and optimizing complex systems considering various characteristics and
uncertainties. This approach is based on the utilization of mathematical methods to analyze fuzzy,
uncertain, and multiple aspects of the system. In the application of the multi-theoretic approach to
supply chain management, the system is considered as a collection of sets, where each set represents
a specific aspect or parameter of the supply chain.

The elements of these sets can be either precisely defined or fuzzily specified depending on the
degree of uncertainty or variability inherent in the given parameter. For example, the set of suppliers
may include both fixed suppliers with clearly defined characteristics and fuzzily defined categories of
suppliers, which may vary in terms of delivery reliability or product quality.

The utilization of multi-theoretic approach enables consideration not only of precise parameter
values within a system, but also their potential variations and uncertainties. This facilitates a more
accurate modeling of real-life supply chain conditions, which are often characterized by instability and
uncertainty. Furthermore, such an approach allows for sensitivity analysis and optimization of supply
chain management strategies, considering various scenarios and potential changes in the environment.

Let's consider an example of applying multi-theoretic modeling to supply chain management
using the case of LLP «Knauf» company in Kazakhstan.

LLP «Knauf» is one of the leading global manufacturers of building materials, including gypsum
board, gypsum panels, insulation materials, etc. In Kazakhstan, LLP «Knauf» also has its presence,
offering its products both for the construction market and industrial needs.

Sales volume (S) Forecasted Requirements (P)

Multi-theoretic T

m9d61 / Optimizing supply chain management
\

Data analysis

Figure 2 — Simulation scheme

Note: Compiled by the authors.
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Figure 2 illustrates the key components of the supply chain management model of company,
including demand forecasting, inventory management, production processes, logistics and
transportation, risk management, as well as monitoring and performance analysis.

The depicted figure represents a general outline of the supply chain management model that can
be utilized within the framework of multi-theoretic modeling. Multi-theoretic modeling involves the
analysis of systems using multi theory to describe the elements of the system and their relationships.
In the context of supply chain management, multi-theoretic modeling can be employed to optimize
decision-making processes, planning, and resource management within the supply chain. This supply
chain management framework comprises a set of suppliers, a set of central warehouses, and a set
of consumers. Each set represents the collection of all relevant elements (e.g., suppliers, central
warehouses, and consumers).

/7 Supply Chain Management

Demand Forecasting Inventory Management

‘ \
— Statistical methods
— Expert assessments
— Marketing research

— Optimal Inventory Levels
— Taking into account demand forecast
— Minimizing storage costs

I

Logistics and transportation:
—Route development
—Transport management
—Delivery monitoring

Manufacturing control:
—Production optimization
—Production planning
—Quality control

Management of risks
—Risk identification
—Development of strategies
—Risk monitoring

Monitoring and risk analysis

Figure 3 — The Supply Chain Management Model of LLP «Knauf) Company

Note: Compiled by the authors.

The present article examines the application of multi-theoretic modeling to optimize supply
chain management using the example of Knauf company. To achieve this, we analyze the actual sales
volumes of the company over the past year and forecasted demands for the next year. Subsequently,
a model is constructed and quantitative analysis is conducted to determine the effectiveness of supply
chain management.

Supply chain management plays a pivotal role in modern business, particularly in the manufacturing
industry of construction materials. Knauf, being one of the leaders in this field, faces challenges in
optimizing its supply chain to meet demand and minimize costs.

The relationship between multi-theoretic modeling and the calculation of supply chain management
efficiency metrics in Knauf lies in the fact that the supply chain management model utilizes multi
theory principles to analyze sales, demand, and inventory data. Multi-theoretic modeling enables the
optimization of supply chain management by considering various factors such as demand variability,
seasonality, and others, and assists in decision-making based on mathematical models.

For analysis, we utilized real sales data from Knauf company for the past year and forecasted data
on demand for the next year.
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Figure 4 — LLP «Knauf» sales volume for 2023 (thousand tons)

Note: Compiled by the authors based on source [16].

The supply chain management model utilized by Knauf company is based on the concept of
demand forecasting and inventory optimization. It comprises the following key components:

Model Criteria:

¢ Cost Minimization: The model aims to reduce expenses related to warehousing, transportation,
and production.

¢ Customer Satisfaction Maximization: Supply chain management at Knauf focuses on providing
a high level of service and meeting customer needs.

¢ Optimal Resource Allocation: The model strives for the optimal utilization of company
resources, including labor and materials.

Figure 5 — Forecasted needs of the company LLP «Knauf» for the upcoming year

Note: Compiled by the authors based on source [16].

Based on the conducted analysis and calculations, the following conclusions can be drawn:

1. Supply chain management effectiveness: Calculations have shown that the service level of
LLP «Knauf» company is approximately 83.33%, indicating a high level of order fulfillment on time.
This demonstrates the efficiency of supply chain management and the company's ability to meet
customer needs.

2. Optimization of delivery times: The average delivery time is approximately 4.17 days,
interpreted as a relatively fast delivery time, which can contribute to improved customer service and
reduced inventory holding costs.

3. Inventory management: LLP «Knauf» company's inventory turnover is approximately 1.82
times per year, indicating its ability to efficiently manage inventory, minimizing excess stock and
optimizing its utilization.

4. Recommendations for further improvement: Based on the analysis results, it is recommended
for LLP «Knauf» company to consider opportunities for further improvement in supply chain
management, such as logistics optimization, implementation of new inventory management
technologies, and enhancing collaboration with suppliers.

Thus, the analysis of supply chain management efficiency indicators based on theoretical-
mathematical modeling provides valuable information for strategic decision-making by LLP «Knauf)»
company and can serve as a basis for further research in the field of supply chain management.
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Conclusion

This paper describes the open delivery of information based on relationships among multiple
supply chain participants using a multi-theoretic method for supply chain management. By dividing
tasks and communicating the right information, a decision is made that benefits everyone involved.

Through the joint planning of the activities of the participants of the supply chain planning, it is
possible to form an integrated function that allows to control all logistics activities in the chain, material
flows and the work of employees, and through their optimal organization, increases the strength of the
chain and the reliability of information, as well as increases the level of profit from service provision.

Integration of modern supply chain management models, similar to the one successfully
implemented in the company LLP «Knauf», presents a high potential for development in Kazakhstan.
Implementing this model in the country could bring significant benefits across various sectors of the
economy and enhance the competitiveness of local companies in the global market. Here are several
aspects explaining why a supply chain management model akin to the LLP «Knauf»» model should be
adopted in Kazakhstan:

1. Efficient Inventory Management and Cost Reduction: The LLP «Knauf» model offers
optimized inventory management processes, which help reduce storage and inventory management
costs, as well as minimize losses due to excess or shortage of goods.

2. Improved Customer Service Quality: Applying modern supply chain management methods,
such as the LLP «Knauf» model, allows for the optimization of delivery processes and ensures timely
order fulfillment, contributing to improved customer service quality.

3. Increased Efficiency of Logistic Operations: The LLP «Knauf» model also offers optimized
logistical solutions, including selecting optimal delivery routes and managing warehouse inventories,
which enhances the efficiency of logistic operations and reduces delivery times.

4. Development of Competitive Advantages in the Market: Implementing modern supply chain
management models, similar to the LLP «Knauf» model, will enable Kazakhstani companies to
strengthen their market positions, develop competitive advantages, and attract more customers both
domestically and internationally.

Therefore, the implementation of a supply chain management model similar to the successful one
employed by LLP «Knauf» in Kazakhstan could be a key factor in the country's economic development
and in enhancing the competitiveness of local companies in the global market.
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Angarna

Makasaja sxeTki3y Ti30eri MoJielib/iey HbICaHbI PEeTiH/e KapacThIpbliaabl. JKeTkizy Ti30eriH 0ackapyrarbl Kem
OIIIIeM]T] J)KOHE KapaMa-KaiIel MaKcarTap: O0ip s>kaFbIHaH, KbI3MET KOPCETY/IiH MAKCUMAJI/IbI ICHT Cii1, eKiHIII )KaFbIHAH,
JIOTHCTHKANBIK IIBIFBIHAAPAb! a3aiiTy. KiaccukaiblK OHTaWIaHABIPY OICTEPIH KOJaHa OTHIPBIN, OCBI KaTapaarbl
00BEKTIJICp YIIIH CTPATETHsIIBIK OHTAWIAHIBIPY MOCEICNEepiH Meny KUbIH. JKeTki3y Ti30eriHiH TEOPISUIBIK JKOHE
SiCTEMEIIK HEeTi31 TeOPHSITBIK-KUBIHIBIK KO3Kapac TYPFBICBIHAH KapacTBIPBUIABI. 3epPTTEYAiH MaKCcaThl — MICTIiM
KaObUIIay Ke3iHae opTypili KaKeTTITIKTepi MEH MaKcaTrTapbl 0ap KONMTereH opTYpili areHTTEepHaiH (KETKi3yuIiiep,
KJIMEHTTEP MOHE T.0.) MIHE3-KYJIKBIH Talliay. ATeHT — Oenrisii 0ip gepOecTiKKe 1e »KoHe KOopIllaraH OpTaHbIH XKal-KyHi
JKOHE 0acKa areHTTEp/IiH ic-opeKeTTepi Typalibl ©3iHIe Oap aKmapaTka CyieHe OTBIPHII, JAepOec IIelnM Kadobuiaay
MYMKIHJIITIHE W€ JKYHEHIH OelICeH I IeMeHTi. ©3 Ke3eriH/e, KeTKi3y Ti30eri aJJaMHBIH KaThICYBIMCH OailJIaHBICTHI
KYpZeIi YHBIMAACTRIPYIIBUIBIK (OenceH i) xytie. MiHe3-KYIbIK aCIeKTiiepi MEH YHBIMapallblK e3apa dpeKeTTeCyIl
3eprTTey, )kaHa YUBIMIBIK (opMaapIsl KAIBIITACTRIPY JKETKi3y Ti30eTiH Oackapy MEH MOJACIbICYACTi aca MaHbBI3/IbI
ACTEKT, JIOTHCTUKANBIK >KYHCHIH TUHAMUKAIBIK MiHE3-KYJIKBIHBH (akTopsl. JKyprizireH 3eprrey KeTKizy
Ti30eriH OacKapyaa TCOPHUSIIBIK JKOHE KOIl TICUIACPAl KOJMAaHy Typasibl OLTIM/II 1aMbITyFa MaHbBI3IbI YJIEC KOCAIbI.
On Kazakcran HapwirbiHgarsl HakThl «KHayp» JKIIC xoMmmaHMsCHIH Tanjay apKpUIbl OyJI TOCUIIIH TaxipuOene
KOJIJIaHBUTYBIH KOPCETE .

Tipek ce3aep: >xeTkizy Ti30eriH Oackapy, TEOPHSUIBIK-KHMBIHIBIK MOJAEIbB/CY, TajJjay, OHTAMIaHJBIPY, KOI
KPUTEPHILTIK, IOTUCTUKAIIBIK JKYHe.
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TEOPETHKO-MHOXECTBEHHBIH IOJIXO/]
K YITPABJIEHUIO HEITAMMU IOCTABOK

AHHOTAIUA

B crarpe paccmaTpuBaeTcs 1emb MOCTaBOK KaK 0OBEKT MOACIUPOBAHHUS. MHOTOKPUTEPHATIHLHOCTh U IPOTHUBO-
PEUNBOCTS IIeJIeH B yIpaBIEeHUH LIEMbI0 IOCTABOK SIBISIOTCS, C OJHOI CTOPOHBI, MAKCUMANIbHBIN YPOBEHb CEPBHUCA,
C Jpyroil CTOpPOHBI, MUHHUMM3ALUs JIOTUCTUYECKUX H3/epKeK. Pellenue crparernyeckux 3aiad ONTHMH3ALUU IS
TAKOTO KJIacca 0OBEKTOB € IMOMOIIBIO KJIACCHYECKUX METOOB ONTHMH3ALUH 3aTPYJHUTEIbHO. TeopeTHKo-MeTo10-
JIOTMYECKyI0 OCHOBY IIEMIM ITOCTABOK PACCMOTPENHN C TO3UINU TEOPETUKO-MHOKECTBEHHOTO roaxona. Llembio mc-
CJIeIOBAaHMS SIBJISIETCS] aHAJIN3 MTOBE/ICHHUS MHOXECTBA PA3IMYHBIX areHTOB (IIOCTaBIIUKOB, KINEHTOB H T.1.) C pas-
JIMYHBIMHU NTOTPEOHOCTAMH U LEISIMU [TPU IPUHITUN PEIICHUH. ATEHT — aKTUBHBIN 3JIEMEHT CHCTEMBI, 001 JaroInit
M3BECTHOW aBTOHOMHOCTBIO M CIIOCOOHOCTBIO OCYIIECTBIISITh CAMOCTOSITEIBHOE TIPHHSTHE PEIISHHUs], ONMPasich Ha
MMEIOIIYIOCS Y HEero MH(OPMAIIHIO O COCTOSIHUU CPEJIbl M ICHCTBUSIX JPYTHX areHToB. B cBoro ouepensp, Lieny rnocra-
BOK SIBJISIIOTCS CJIO)KHOW OpraHM3allMOHHON (aKTHBHOM) CHCTEMOM, CBI3aHHOM C yyacTHeM uestoBeka. MccienoBanue
MTOBEICHUECKUX ACIIEKTOB W MEKOPTaHM3aIlMOHHOTO B3aUMOJCHUCTBHSA, (DOPMUPOBAHNE HOBBIX OPraHM3aMOHHBIX
(hopM SIBISIOTCS NCKIIIOUUTENBHO BaXKHBIM aCIICKTOM B YIIPABJICHUN U MOJECIMPOBAHUH IIETIEH MTOCTaBOK, (haKTOpOM
JIMHAMHYECKOTO MOBE/ICHHS JIOTUCTUUECKOM crcTeMbl. [IpoBe/ieHHOe HccieoBaHue IPENICTaBIsIeT COO0H BaXKHBIN
BKJIaJl B pa3BUTHE 3HAHUN O MPUMEHEHUU TEOPETUKO-MHOKECTBEHHOTO TIO/IX0/Ia B YIIPABICHUHU LIEMSMH IOCTaBOK.
OHO JeMOHCTpUpPYeT NPUMEHUMOCTh AAHHOTO MOAXOAA HA MPAKTUKE Yepe3 aHaInu3 KOHKpeTHoM kommnanuun TOO
«Knayd» Ha peiake KazaxcraHa.

KaroueBrbie ciioBa: YIpaBJICHUEC IETTOYKaMU IMMOCTAaBOK, KOMIIAHUU, TEOPETUKO-MHOKECTBEHHOE MOACINPOBa-
HHUEC, aHAJIN3, OIITHUM.
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