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APPLICATION OF SYSTEM-DYNAMIC MODELING TO IMPROVE
DISTRIBUTION LOGISTICS PROCESSES IN THE SUPPLY CHAIN

This article presents an approach of improve logistics processes with the system dynamics modeling of two
different processes scenarios. System dynamics is used, not only as a causal loop diagram, but calculated measures of
end-user satisfaction indicators were provided by experts, as well.

Literature review of fundamental definitions and recent ideas in subject of supply chain management (SCM),
system dynamics (SD), business processes model and notation (BPMN) and distribution logistics for dozens of major

sources, has been made.

In the work, methods of expert interviews, content analysis of recent publications, system-dynamic modeling and
business process modeling, were used. Developed BPMN-models of distribution logistics business processes are given

in Appendices #1 and #2.
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1 Introduction

Logistics is the process of planning, managing and
implementing efficient and powerful flows, and storing
goods and related information from the point of departure
to the point of consumption, the purpose of which is to
satisfy customer needs [1].

I. Gros [2] defines logistics as the planning, management
and execution of goods flows, starting from development
and purchase through production and distribution in
accordance with the end customer, so that all the market
requirements are met with minimal costs and capital
expenditures.

According to Straka [3], logistics is a system in which
there is an effect on elements in order to coordinate
material, information and financial flows, as a result of
which the customer’s requirements are accordingly met and
the corresponding economic effect is ensured.

As can be seen from the above definitions, one of the
key objectives of logistics is to ensure the satisfaction of
end consumers.

Importance of ensuring the customer satisfaction
is also confirmed in the SCOR model (Supply Chain
Operations Reference-model), proposed by the international
organization - The Supply Chain Council (SCC), one of the
five main attributes of which is response.

A response is the speed at which tasks are performed.
The speed at which the supply chain delivers products to
the customer [4].

Kazakhstan’s wholesale companies, which are elements
of the supply chain of consumer goods, especially small
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and medium ones, cannot always ensure full compliance
with the above principles and goals of logistics, due to
insufficient resources to improve the quality of service,
dynamically changing needs of their customers and other
complex factors. The task of supply chain management,
according to Ivanov et al. [5], in this case is to provide
a quick response to market changes and customer needs,
while reducing the costs.

In order to successfully apply the supply chain
management strategy in their activities, companies must
first carefully analyze their current activities and identify
the main weaknesses, eliminating which can ensure
a higher speed and quality of service delivery and
increase the level of the customer satisfaction. One
of the effective ways to carry out such an analysis
can be business processes modeling in the company.
Modeling processes by describing actions and measuring
the results of their processes allows organizations to
constantly analyze them, thereby contributing to their
improvement [6].

Business process management, according to [7] helps
organizations to achieve their strategic goals through
analysis, modeling, implementation, execution, control
and continuous improvement of processes, which leads to
increased productivity, increased innovation and quality.

In the process of modeling existing and proposed
business processes in companies, the Business Process
Model and Notation (BPMN 2.0) [8] was used - the most
popular notation of business process modeling today.

Sterman [9] also emphasizes that modeling is an
iterative, ongoing process for testing and validating
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models. Experiments in the virtual world determine the
design and execution of experiments in the real world; in
turn, experience in the real world leads to changes and
improvements in the virtual world and in mental models [9].

According to Tolujew [10], the main purpose of modeling
is to obtain numerical estimates of performance indicators
in the system under consideration for such modes that have
not yet been observed in reality. Continuous models based
on differential equations as models of system dynamics are
the most often used to reproduce production and logistics
processes [11].

To determine the most effective scenario, which allows
ensuring end-user satisfaction in the distribution chain of
consumer goods, the system-dynamic modeling approach
was applied. In the role of the end consumer for the
company in the distribution chain, this article considers
an independentdelivery point. Two process models in the
BPMN 2.0 notation, which are considered in the work, act
as scenarios of the system-dynamic model.

2 Literature review
2.1 Supply chain management

The term “supply chain management” (SCM) was first
proposed by Oliver and Weber [12]. Oliver defined supply
chain management as the process of planning, implementing
and controlling the operations of the chain with the purpose
to satisfy customer requirements as efficiently as possible.
The SCM spans all the movements and storage of raw
materials, work-in-progress inventory, and finished goods
from point of origin to point of consumption [13].

Based on Chen et al. [14], Christopher [15], Harrison
[16], managing a new type of logistics system called the
supply chain in terms of minimizing total costs, increasing
profits, improving customer service and reducing the
impact of uncertainty on the system is called the chain
management supplies [17].

Van Leeuwen and Tijssen [18] say that the supply
chain management concept combines the tasks of various
disciplines: logistics (minimizing costs in the supply
chain), operational management (efficient inventory and
production management), marketing (focus on creating
values for the client) and market relationships (interaction
with partners in the supply chain).

Akhmetkalieva [17] calls the concept of the supply
chain management one of the most effective ways of
managing commercial structures, which can significantly
improve business optimization and help synchronize all
the ypes of activities performed during production and
distribution; optimization of added value for the end user;
eliminate inefficient business activities. Currently, one of
the main goals of the supply chain management concept
is to optimize the entire system, which will achieve higher
quality of service at lower overall costs, and not only
maximize the productivity and profitability of individual
business units of the chain [17].

Ivanov et al. [19] expressing their opinion based on
the works of Sheffi and Rice [20], Tomlin [21], Wilson [22],
Klibi et al. [23], Hahn and Kuhn [24], Simchi-Levi and Wei
[25], Baghalian et al. [26], called the main problems in
supply chain management uncertainty and dynamics, which
require an understanding of the effectiveness of the supply
chain from a dynamic point of view as part of efficiency and
flexibility / sustainability.

The modern concept of supply chain management, in
addition to maximizing the level of service and minimizing
costs, is complemented by the need to ensure flexibility and
sustainability of the supply chainin the face of increasing
environmental problems and limited resources [5].

2.2 Distribution logistics

Distribution logistics is an integral and one of the most
important components of the entire supply chain. There are
various definitions that describe the essence of distribution
logistics.

Thde [27] suggests that distribution logistics deals with
issues related to temporal and spatial related transfers of
real goods and among the systems of labour division.

Distribution logistics is responsible for all warehouse
and transport movements of goods for consumers and
related information, management and control of activities
[28].

Distribution logistics, as stated by DHL Logbook [29],
includes all types of activities related to the provision of
finished goods for the client, which can be sent to the
client immediately after their production, to a warehouse
for further processing or, if necessary, to other regional
distribution warehouses.

Distribution logistics should provide the most
appropriate way to analyze, select and implement all the
activities, as well as strategic and other decisions related to
the provision of products to the client in such a way as to
achieve error-free market activity [3].

A detailed definition of distribution logistics is described
by Kappauf et al. [30], who describe it as a business process
for selling goods, including delivery, transportation to the
customer and subsequent billing. It links the production
logistics of the company (and/or its external procurement
department in the case of goods produced from outside)
with the requirements (orders) of customers. The main
objective of distribution logistics is the efficient provision
of goods for customers according to established criteria,
such as quantity, time and price (p. 171).

In general, distribution logistics plays an important role
both at the strategic level, determining the sales policy, the
distribution network structure of the company, regions of
distribution of the product, the location of system elements,
methods of order processing and at the tactical level,
determining the most efficient use of resources in building
warehouses and buying and the use of necessary equipment
for storage and transportation of goods, types of vehicles,
ete. [31].
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Based on the presented definitions and opinions
of various authors regarding distribution logistics, its
importance is obvious not only in the logistics processes
of the company, but also in general for the company’s
activities, its successful development and gaining an
attractive position in the market.

2.3 System dynamics

System dynamics was founded back in the late 1950s
at the Massachusetts Institute of Technology under the
direction of J Forrester [32]. In 1961, Forrester published
the first classic book, which set out the concept of system
dynamics, which is a direction in the study of complex
systems, exploring their behavior over time and depending
on the structure of system elements and the interaction
between them, including causal relationships, feedback
loops, reaction delays, environmental influences and others
[33].

In part, system dynamics is a method for developing
and testing formal mathematical models and computer
modeling of complex nonlinear dynamic systems; it has
much in common with other modeling methods [9].

Sterman [9] describes the key principles that must
be considered when building models for the successful
application of system dynamics:

A model should be created to solve a specific, existing
rather than abstract problem;

1. The model needs to be integrated into the project at
the very beginning of its implementation - the existing
problem should be identified before the start of the
project, based on past experience of the company;

2. The model must be constantly tested;

3. The main attention should be paid to the most
significant, key elements of the model and not to focus
on the details [9].

Importance of considering the project as a holistic
system within the framework of the system dynamics
methodology, without focusing on details and operations,
was discussed by Rodrigues and Bowers [34].

According to Bendoly E. [35], the system dynamics
methodology emphasizes the importance of considering the
interaction and development of system elements, as well as
providing a structured analytical image of processes.

Mutanov et al. [36] call the system dynamics
methodology, which allows modeling complex systems
at a high level of abstraction, without taking into account
small details, the basis of an intelligent information system.

The methodology of the system-dynamic modeling is
widely used in various fields of activity. Examples of the
application of system dynamics can serve as the work of
Sterman [9] - in building a car leasing strategy, Mutanov
et al. [36] - in making investment decisions, Uehara et al.
[37] - in the study and modeling of ecological and economic
systems, Ivanov et al. [19] in the modeling and analysis of
the supply chain, Tama et al. [38] - to optimize profits in the
network of supplies of vegetable products and many others.

Distribution logistics usually crosses borders between
organizations and an understanding of incentives and
organizational barriers is a prerequisite for the successful
application of any “scientific” solution [39], which also
confirms the validity of applying the system dynamics
methodology in modeling distribution logistics processes.

2.4 BPMN 2.0

Business Process Model and Notation (BPMN) -
a system of conventions (notation) and their descriptions
in XML for modeling business processes, which provides
companies the opportunity to understand their internal
business procedures in graphical notation and makes it
possible to transfer these procedures in a standard way [8].

In addition, graphical notation will facilitate
understanding of the interaction of productivity and
business transactions between organizations. This ensures
that enterprises will understand themselves and their
business participants and will allow organizations to
quickly adapt to new internal conditions and B2B business
conditions [8].

The BPMN 2.0 is the latest, most relevant version of
notation to date, which is widely used in modeling business
processes.

Effectiveness of using this method in process modeling
is confirmed by Bisogno et al. [40], where they say that the
analysis of business processes using the BPMN notation can
help to identify and correct the corresponding operating
problems.

The BPMN is the leading language for noting
business process modeling and allows business analysts
and managers to increase the efficiency and quality of
processes and performs the main function of modeling
business processes - presenting processes so that the
current process can be analyzed and improved in the
future [41].

The advantage of the BPMN is that it is accessible to
a wide range of users in the company - from analysts who
create process diagrams and developers responsible for
implementing business process execution technology, to
managers and ordinary users who manage these business
processes and monitor their implementation. Thus, the
BPMN aims to bridge the gap between business process
models and their implementation [42].

3 Methods and materials

The research object is a small and medium-sized
production and wholesale trading companies of Kazakhstan,
distributing goods to independent retail stores (delivery
point). These retail stores, as the final consumer for
the company in the chain of distribution of fast moving
consumer goods (FMCG), are considered in this article.
The subject of the study is the business process of receiving
and processing an order from a delivery point by small
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Table 1 Input data for scenario No. 1 of the system-dynamic model

Time of Time of waiting before
Process step name execution, previous process step,  Probability, %
working hours working hours
Visiting a delivery point by a sales agent 0.00 0.00 100
Reception and agreement of a DP’s order by a sales agent 0.17 0.03 88
Possible adjustments by the sales agent to the order 0.08 0.00 43
Transfer of an order by a sales agent to an accountant / operator 0.08 0.00 100
Reception of order by operator from a sales agent 0.08 4.00 100
The operator checks the availability of goods in the warehouse and
. 0.02 0.08 100
overdue receivables at the DP
Notification by the operator of the DP if there is a debt or shortage of
. 0.08 0.00 3
goods in the warehouse
Registration by the operator of the order and preparation of
. L 0.03 0.00 100
accompanying documents (invoice)
The operator transfers the order to the warehouse to form 0.00 0.00 100
Collection and order confirmation 0.08 0.00 100
Correction, if necessary, accompanied by the coordination of 0.08 0.00 3
adjustments with the DP ' '
Determlr}athn of transport for delivery of the order, printout of route 0.02 0.00 100
and loading lists
Transfer of the order to the forwarder, accompanied by the transfer of
. . 0.01 0.00 100
the necessary documents and information
Forwarder receiving goods and documents from the warehouse 0.01 0.00 100
Delivery of goods to the DP 0.08 0.00 100
Transferring an order to an DP 0.08 0.03 96
Acceptance of payment and receipt of signed documents (invoice)
depending on the financial conditions of cooperation with the point and 0.02 0.00 67
payment
Transfer of payment and signed documents (invoice) to the operator /
0.02 0.00 67
accountant to complete the process.
Total duration per one order (in case of all events) 0.95 4.143
Probability-adjusted duration per one order 0.71 4.139

Total average duration of the process, taking into account expectation

and probability™*

4.85

*average duration of the process, taking into account expectation and probability for the client - delivery point

and medium-sized manufacturing and wholesale trading
companies of Kazakhstan.

In the process of modeling the existing and proposed
business process diagrams, the BPMN 2.0 was used -
a system of conventions and their descriptions in XML for
modeling business processes [8].

Models in the BPMN 2.0 are used as the data source
with two alternative scenarios for the system dynamic
model.

In the process of modeling the distribution chain
between companies and retail outlets, its main elements
and the interaction between them, the system-dynamic
modeling method was used [33].

The Ventana Systems’ simulation software “VenSim”
was used for the system dynamics modelling and Microsoft
Visio 2016 for modelling processes in the BPMN 2.0
standard.

The following indicators were used as input data
for calculating the order processing time for each of the
scenarios of the system-dynamic model:

e  duration of the process - the time that each steptakes;

e waiting time - the time between the steps of the
process;

e probability - the probability of a specified process
event occurring.

All the indicators taken as the basis of the calculations
were obtained as a result of an expert interview and are
the average values of the data of experts from their real
experience.

Results of this expert interview are also described in
the work of Mutanov and Serikbekuly [43].

In the framework of this work, the following basic
terms were adopted:

e Delivery point (DP) - a retail outlet selling goods to
consumers;
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Table 2 Input data for scenario No. 2 of the system-dynamic model

Time of waiting

Time of before the previous
Process step name execution, p . Probability, %
. process step, working
working hours
hours
Visiting a delivery point by a sales agent 0.00 0.00 0
Reception and agreement of a DP’s order by a sales agent 0.00 0.00 0
Possible adjustments by the sales agent to the order 0.00 0.00 0
Transfer of an order by a sales agent to an accountant/operator 0.00 0.00 0
Reception of order byoperator from a sales agent 0.00 0.00 0
The operator checks the availability of goods in the warehouse and
. 0.00 0.00 0
overdue receivables at the DP
Notification by the operator of the DP if there is a debt or shortage of
. 0.00 0.00 0
goods in the warehouse
Registration by the operator of the order and preparation of
. L 0.00 0.00 0
accompanying documents (invoice)
The operator transfers the order to the warehouse to form 0.00 0.00 100
Collection and order confirmation 0.08 0.00 100
Correction, if necessary, accompanied by the coordination of 0.00 0.00 0
adjustments with the DP ’ ’
Detennll}atlop of transport for delivery of the order, printout of route 0.02 0.00 100
and loading lists
Transfer of the order to the forwarder, accompanied by transfer of the
. . 0.01 0.00 100
necessary documents and information
Forwarder receiving goods and documents from the warehouse 0.01 0.00 100
Delivery of goods to the DP 0.08 0.00 100
Transferring an order to an DP 0.08 0.03 96
Acceptance of payment and receipt of signed documents (invoice)
depending on the financial conditions of cooperation with the point and 0.02 0.00 67
payment
Transfer of payment and signed documents (invoice) to the operator/
0.02 0.00 67
accountant to complete the process.
Total duration per one order (in case of all events) 0.32 0.030
Probability-adjusted duration per one order 0.30 0.029

Total average duration of the process, taking into account expectation
and probability

0.33

e Salesagent (SA) - arepresentative of a trading company e
that periodically visits and receives orders from retail
outlets (delivery points).

The numerical indicators, used in the model for e
calculating scenario No. 1 (the existing process), are shown

in Table 1.

Details of the process steps:

e  duration of the process of visiting a delivery point and
duration of waiting are equal to zero, since it represents
the moment the employee arrives at the point and has
a 100% probability, due to the fact that it is the initial
link in the entire process of receiving an order;

e reception and agreement of the order takes an average e
of 10 minutes and has a waiting time of about 2
minutes. The expectation may be due to presence of
buyers, sales agents of other companies or delivery of
goods from other companies at the time of the visit; o

making adjustments can take 10 minutes and does not
have a waiting time, as it occurs immediately after
receiving an order from a point in 50% of cases;

the transfer of the order to operator takes 10 minutes,
as it includes the transfer of information on all the
commodity items and quantities for each, does not
have a waiting time and is a mandatory process (100%
probability);

reception of order by the operator takes 5 minutes, has
a 100% probability and the average waiting time is 4
hours, given that this step of the process is carried out
in parallel for many orders;

checking the availability of goods and debt takes
an average of 1 minute and is carried out using the
accounting system, has a waiting time of 5 minutes and
a probability of 100%;

notification of the DP in the absence of goods or the
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Table 3 Matching lead time and customer (DP’s) satisfaction

Order processing time,working hours

Level of satisfaction

1
3
5
8
13

— DD O W

presence of debt may take 5 minutes, waiting time = 0,

probability 3% - the process is quite rare;

e placing an order and preparing documents takes 2
minutes, does not have a waiting time and is always
carried out;

e the process of transferring an order to the warehouse
has a duration of zero, since this process is carried out
for all orders for the day at the same time and not for
each separately;

e collection and confirmation of the order in the
warehouse takes about 5 minutes;

e adjustment of the order when collecting it in the
warehouse can take 5 minutes and is carried out quite
rarely - in about 3% of cases;

e  determination of transport for order delivery takes
a short period of time - about 1 minute;

e the transfer of the order to the forwarder and its
acceptance by the forwarder are also very short-term
steps with a duration of approximately 30 seconds each,
since it consists of loading the order into transport;

e delivery of the order to the DP has an average duration
of 5 minutes, which is calculated taking into account
the average number of freight forwarder orders per
day, equal to 30 and the length of the working day;

e transferring an order to a point of sale takes 5 minutes,
while waiting, as in the case of the process of receiving
an order by a sales agent, lasting 2 minutes on average
may be due to the presence of buyers, sales agents or
forwarders of other companies at the point at the time
of order transfer. The probability of this process is
95%, since provided that the DP has a type of payment
in cash, but does not pay for the order upon delivery,
the forwarder does not leave the order and returns the
goods to the warehouse;

e acceptance of payment and documents from the DP
can take about a minute and is carried out in 50%
of cases, which depends on the type of financial
conditions for the DP (cash/cashless/consignment);

e transfer of payment and documents by the forwarder
to the cash desk also takes 1 minute and has a 50%
probability, which is confirmed by the conditions
described in the previous paragraph.

The numerical indicators, used for scenario No. 2 (the
proposed process scheme), are shown in Table 2.

The key difference between scenarios is that the first
eight steps of the process have zero indicators (execution
time, waiting time and probability). This difference is
provided by the using of a different online-services by

trade companies. An important condition for the successful
application of the second scenario is availability and use of
a warehouse reservation system in a trading company. It
will allow the delivery point to see the actual availability of
goods in the warehouse of the supplier company.

It also excludes the step of adjusting the order and
coordinating it with the point of sale when collecting at the
warehouse, since the point cannot initially place an order in
which there will be commodity items that are not in stock.

Otherwise, the steps of the process, including the
duration of their fulfillment and expectations, as well as
the probability, remain unchanged. The main indicator
of the level of customer satisfaction (delivery points) is
a processing time of the order - the period from the moment
the order is received until delivery to the point.

The final satisfaction score is a score from 1 to 5, where
5 is the best indicator and 1 is the worst indicator. The
assessment depends on the processing time of the order
and this compliance is shown in Table 3

This correlation of the level of satisfaction with the
processing time of the order was compiled on the basis of
experimental data obtained by the author from experts in
the wholesale industry. The basis of the correspondence
between the values of the duration of order processing and
customer satisfaction was the Fibonacci sequence.

4 Results and discussion

Based on the data obtained by Mutanov and Serikbekuly
[43], on the structure of the process of receiving and
processing orders in small and medium-sized wholesale
trading companies of Kazakhstan, obtained as a result of
a field study by expert interviews and as a continuation of
this study and more and a detailed description and study
of this process, modeling of the process of receiving and
processing orders between participants in the studied
supply chain was carried out.

The authors identified a standard scheme used by most
of the studied production and wholesale trading companies
in Kazakhstan. The process diagram in the BPMN 2.0
notation is presented in Appendix 1.

As can be seen in Appendix 1, the process of receiving
and processing an order consists of a large number of steps
and is accompanied by many approvals and the transfer of
data and documents at its various steps.

The process includes 5 participants, the main roles and
functions of which are described in Table 4.
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Table 4 Functions and roles of participants in the process of receiving and processing an order

Participant role Main role function Workinglocation
Delivery point gives the 1n}t1a1 order, confirms it, expects, accepts, pays for this order, signs Field
the supporting documents
visits the point, accepts the order, communicates with the point on all issues
Sales agent (debts, balances, marketing campaigns, fulfillment of plans, legal relations), Field

transfers the order to operator, makes adjustments to the order

accepts an order from the merchant, checks the availability of goods and debts,

Operator

prepares accompanying documentation, transfers the order to warehouse,

Backoffice, office

monitors and accepts payment from the merchant/forwarder

Warehouse Manager

Forwarder

acceptance, assembly and loading of an order

receives goods and documents, delivers the order to the point, receives

Backoffice, office

Field

payment and supporting documents, transfers payment to the cashier

In the majority of the small and medium-sized trading
companies in Kazakhstan today, as shown in Appendix 1,
the process consists of such main steps as:

1. Visiting a delivery pointby a sales agent

2. Reception and agreement of a DP’s order by a sales
agent

3. Possible adjustments to the order by the sales manager

4. Transfer of an order by a sales agent to an accountant
/ operator
5. Reception of order by operator from a sales agent
6. The operator checks availability of goods in the
warehouse and overdue receivables at the DP
7. Notification by the operator of the DP if there is a debt
or shortage of goods in the warehouse

8. Registration by the operator of the order and
preparation of accompanying documents (invoice)

9. The operator transfers the order to the warehouse for
picking goods for delivery

10. Collection and confirmation of the order with
possible adjustment if necessary, accompanied by
the coordination of adjustments with the point of sale

(subject to the availability of goods in the accounting

system, but its actual absence in the warehouse)

11. Determination of transport for delivery of the order,
printout of route and loading lists

12. Transfer of the order to the forwarder, accompanied
by the transfer of the necessary documents and
information

13. Forwarder receiving goods and documents from the
warehouse

14. Delivery of goods to the DP

15. Transferring an order to an DP

16. Acceptance of payment and receipt of signed documents

(invoice) depending on the financial conditions of

cooperation with the point and payment
17. Transfer of payment and signed documents (invoice) to

the operator/accountant to complete the process.

As can be seen, the process contains many tasks,
complicated by the need for approvals at various steps,
which significantly increases its duration and also contains
great risks of making mistakes and inaccuracies during the
transfer of order information and documents at some steps.

The authors propose a more effective process of
interaction with the DP, presented in Appendix 2.

The main improvement of the proposed interaction
scheme, in comparison to the existing one at the moment,
is the exclusion of a sales representative from the process,
which automatically reduces a significant number of
process steps previously performed by this participant.
The exclusion of these steps from the process is ensured
by use of a company information system that automatically
performs these actions. Examples of such systems can be
class systems: CRM (Customer Relationship Management),
SFA (Sales Force Automation), OMS (Order Management
System).

This change brings benefits such as:

1. Reduced costs of maintaining sales representatives
Reduced order lead time

3. Eliminated need to coordinate the order at the
acceptance step, since the point makes the order on its
own.

The next difference is the exclusion from the process
of confirming the availability of goods in the warehouse,
since this information is available at the initial checkout
of the delivery pointand it is impossible to order the
missing goods. This improvement is suitable for those
companies in the information system of which there is
a reservation system for orders - in this case, other agents
and points will not be able to book the same product and
the delivery pointwill receive its order. Accordingly, the
steps of adjustment and confirmation of the order by the DP
are also excluded from the process.

The operator’s task of placing an order and creating
related documents is not available in the information
system, since upon receipt of an order from a point of sale
these actions can be performed by the program.

Changes and improvements after applying the proposed
business process scheme occur not only in the composition
of the participants and in the number of steps, but also in
the methods of transferring and storing information:

1. Order data now comes into the system directly from
the source, without going through several participants,
which eliminates the risk of loss or distortion of this
information.
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Figure 1 System dynamic model for the two business process scenarios of order management in the distribution chain

Table 5 Resulls of comparison of the two scenarios

Time and speed

Level of satisfaction

Scenario #1

Scenario #2

4.85
0.33

3
5

2. The format for providing the forwarder with a routing
sheet is changing. Now there is no need to compile
and print it. The route sheet, which is created by the
system, is available for the forwarder in the mobile
application. This not only reduces the time it takes to
compile, print and transmit, but also ensures maximum
efficiency when creating the most optimal routes for
the system, as well as flexible and quick adjustment
of the route sheet by the system during the delivery
process when the route actually changes.

3. The need for transmitting information to the forwarder
about the availability of debt and the financial
conditions of the DP- all this information is also
available to him in the mobile application in real time.
As one can see from the comparison results,

implementation of the proposed business process scheme

for receiving and processing orders in a trading company
greatly simplifies one of its most basic and significant
business processes, improves its quality, reliability and
efficiency, reduces the labor costs, and the most importantly
the implementation of the process reduces the length of
the cycle, because this indicator can be considered one
of the key, since the speed and timeliness of fulfillment of
obligations to the client, especially for small and medium
enterprises’ trade is of a great importance for the formation
of positive and long-term relationship with the client and
his loyalty to the company.

The importance of reducing such an indicator as the
duration of the cycle is also confirmed by the fact that the
companies that are considered are directly involved in

distribution of the FMCG that are of paramount importance
to the end consumers, respectively, ensuring the timely
availability of these goods in the required volume is also of
social significance.

In the VenSim program, a system-dynamic model
was calculated (Figure 1) according to the two described
scenarios.

Based on results of the modeling processes and
comparing their scenarios in dynamics, the results of each
scenario were summarized in Table 5.

As one can see from results shown in Table 5, the
level of satisfaction and time spent on one execution
of one order are improving. Particularly noticeable is
improvement in the speed of order completion from 4.85 to
0.33 working hours.

5 Conclusion

Results of the study show an improvement in the speed
indicators, and accordingly, satisfaction with the quality of
logistics services due to implementation of the proposed
scheme (Appendix 2).

The practical significance of the work is in the fact
that the simulation results in the form of business process
scenarios can be applied in creating and optimization of
processes in real trading companies or distribution chains
using information systems for managing the class orders:

e CRM (Customer Relationship Management),
e  SFA (Sales Force Automation),
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e OMS (Order Management System).

One example is ezapp.kz, popular among Kazakhstani
trading companies, an online service designed to automate
the process of accepting and processing orders.

Note that application of the proposed process scenario
and use of the proposed tools would not be effective for
absolutely all wholesale companies in Kazakhstan. There
are such companies, processes, which have certain features
and specifics and require a more thorough and individual
approach to improving the organization of the process of
receiving and processing orders.

To build a complete and high-quality supply chain

the proposed methodology, it is possible to build a single
complete model of the complete supply chain.

Further areas of application and development of this
research are the trade “digital twin” as a combination of
process and dynamic models into a single synchronized
one. This will require obtaining actual data from information
systems for order management of companies in the entire
supply chain in real time. Given development of IoT, BPMS
and RPA technologies - this approach seems possible at the
moment.

Additional benefits of implementing online supply
chain management are:

model, one needs very accurate and detailed data for e
each individual supply chain process and each individual e
company. Receiving and processing an order is one of the

important processes that were already carefully analyzed. e
Continuing the modeling of other logistics processes using e

improving the quality of customer service,

the provision of additional services due to ability to
monitor the movement of goods,

reduction of paper operations,

reduction of labor costs at each automated section of
logistics processes.
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Appendix 1

The scheme of receiving and processing an order used by trading companies is available online at:
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Appendix 2

The proposed scheme of the business process of receiving and processing orders is available online at:
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