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Abstract:

Purpose: This article is aimed at identifying and evaluating the quality and safety indicators
of processes in the logistics system and solving the problems of product control in the goods’
distribution process.

Design/Methodology/Approach: In order to assess the risks and quality of control methods in
the goods’ distribution processes, studies were carried out in the process of grain supply, on
which the risk assessment was tested using the fault tree using a qualitative approach with a
deductive logic, which allowed to identify events at the lower levels of the system. To evaluate
the results when comparing various methods of monitoring the characteristics of products in
the product distribution process certain statistical tools were used. The evaluation with
comparative tests is required in order to determine the way of measuring products in the goods
distribution logistics system. The study uses the methods of formalization, analysis,
measurement, experimental and comparison.

Findings: The considered risk assessment method and the given example allow us to
recommend its use for the product distribution processes for various purposes. A technique is
proposed for comparing various control methods based on statistical tools that can be
recommended for various goods’ distribution operations.

Practical implications: The results of the study can be applied in practice to improve the
quality of goods’ distribution processes and reduce risks in the various supply chains.
Originality/value: The main contribution of this study is to shift the emphasis on the
assessment of processes in goods’ distribution to the positions of a risk-based approach and
the use of various statistical tools in logistics’ activities.
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1. Introduction

When managing the processes of product distribution, the main attention should be
paid to eliminating the causes leading to defects in the system, as well as moving
products by changing the output parameters of the process. For this purpose, in the
processes of logistic activity, it is necessary to determine control points with a set of
process indicators, collect statistical information at the output of each control point
and, based on the analysis of statistical data collected for a certain period of work,
take corrective measures aimed at improving the processes of distribution. An analysis
of the algorithms for the deliveries of products and raw materials shows that it consists
of various processes, which, along with control operations, include a set of basic and
auxiliary operations accompanying the vital stages of goods delivery. Such a process
can be evaluated both by individual operations and by the general state of the quality
of the process (the number of defects in the delivered products, the number of
consumer complaints, etc.).

Each of the processes in the logistics system carries certain risks, which can be
associated not only with the security of supplies, transported products, but also with
the integrity and security of supply chains that may arise during transport operations.
To improve the quality and safety of production processes and distribution, it is
recommended to use risk-based thinking, the foundations of which are laid down in
the standard document GOST R 1SO 9001-2015 (2015).

When delivering products for various purposes (food, non-food products), questions
may arise related to the choice of control methods or measuring instruments that can
accelerate the time of process control, for example, unloading or loading products
onto a vehicle. The use of new measuring instruments or methods requires a
comparative analysis using statistical tools to assess the consistency of results. The
presented work is aimed at identifying indicators that raise security processes in the
logistics system and solving the problems of product control in the goods distribution
process.

2. Literature Review

Recently, much attention has been paid to the quality and safety of processes in
logistics systems, which cover various areas of activity, from production to storage
and distribution processes.

In order to ensure a normal level of security and protect the integrity of the supply
chain, a series of standards have been adopted in recent years (Supply Chain Security
Management System 2005, 2006, 2018), which allow making informed decisions to
prevent threats and reduce risks. In a number of works, process safety (Pogrebnaya,
2019) is considered from the standpoint of transportation safety, which is defined as
the absence of adverse events, according to formula 1:
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total number of flights — number of accidents

transport safety = (D

total number of flights

The proximity of this indicator to unity indicates a high level of security. The analysis
of recommended indicators, methods for evaluating supply processes in the logistics
system, shows that many authors consider mainly such characteristics as: quality,
reliability, flexibility, etc.

Pogrebnaya (2019) considers the cause-effect relationships of indicators that affect
the quality of functioning of the supply chain processes, among the main indicators
making a distinction as follows:

— reliability;

— supply chain flexibility;

— supply chain cycle length;

— COSsts;

— efficient use of fixed and working capital of the supply chain.

The listed indicators highlighted by the author are measurable and characterized by a
set of specific metrics. Considering the flexibility of the supply chain, the author
(Pogrebnaya, 2019) draws attention to metrics characterizing the flexibility of the
supply chain, the indicators of which include: the speed of reaction to consumer
orders, high optimal stock levels and the presence of distribution centers near
customers.

Of great importance on the efficiency of the processes in the logistics system is
reliability, which Gissin (2000) described as the “foundation of quality." The
reliability of the supply chain gives an idea of the readiness of the supply process to
uninterruptedly perform its functions while maintaining the specified characteristics
(Gissin, 2017). Polubotko and Gissin (2007) came to the same conclusion when
considering the reliability of supplies in the electric power system from the standpoint
of uninterrupted operation. Reliability, according to these authors, includes the
following indicators: product quality that meets the requirements of scientific and
technical documentation, the required quantity of goods that meets the conditions of
the supply contract, delivery on time and completed order execution.

Vasiliev and Gissin (2017) using statistical control tools when analyzing the supply
of products for various purposes, concluded that it is possible not only to identify
inconsistencies, but also to apply the necessary corrective actions that improve the
supply processes. These authors have used statistical control tools when analyzing the
supply of products for various purposes and concluded that it is possible not only to
identify inconsistencies, but also to apply the necessary corrective actions that
improve the supply processes.
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Studies conducted by the same authors on a large amount of information (Vasiliev
and Gissin, 2018) showed that the use of control measures to improve the supply
system of goods leads to an increase in the reliability of the system, in which defects
in the supply of products can theoretically occur no earlier than “..once in a week
compared to the existing frequency of failures that occur every two days.” The
calculation method proposed by the authors (Vasiliev and Gissin, 2018) allows us to
determine and compare the reliability of supplies from various suppliers, identify
removable defects, and introduce corrective actions. Of great importance in the
distribution process are stocks formed from inventory that should have an optimal
level determined by the size of the order, which minimizes the total cost of
maintaining and replenishing the stock for the improvement of which it is advisable
to use statistical tools (Schreibfeder, 2016; Albekov et al., 2017).

Considering process indicators in the logistics system, it should be noted their
variability due to varying degrees of risk, the level of which must be constantly
monitored. Currently, various tools are used to assess the degree of risk. The most
common ones can be distinguished as: The “bow-tie” method (“Risk management.
Methods of risk assessment”, 2011); Risk Matrix (“Risk Management. Risk Register”,
2012); A risk assessment method based on the identification of potential failures
(“Quality systems in the automotive industry. A method of analyzing the types and
consequences of potential defects”, 2001).

The method of analyzing the types and consequences of failures allows you to identify
the types of failures, the process of their development and possible consequences. The
provisions of this analysis enabled Datchenko (2015) to develop a risk assessment
methodology in the logistics system of food product distribution, i.e., this method of
risk assessment can be used in logistics processes for the movement of goods for
various purposes.

3. Methodology

In the process of production and distribution of products, it is often necessary to
evaluate its performance, regulated by standards, technical regulations, which can be
evaluated using various methods, such as organoleptic, instrumental, physic chemical.

In this study, we tested the risk assessment methodology recommended for use in the
product distribution processes for the various purposes’ products, conducted research
on the evaluation of various measuring products methods in the product distribution
process. Cereals were selected as the subject of research, which in the product
distribution process should be controlled by such quality indicators as: nature, protein,
gluten, drop number, moisture. Methods for evaluating indicators were carried out in
accordance with the recommendations set out in the standards and the use of modern
measuring instruments. Evaluation of the characteristics during comparative tests for
the choice of methods of measuring products in the logistics system of goods
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distribution was carried out by the following methods: formalization, analysis,
synthesis, abstraction, measurement, experimental, comparison.

4. Research Results and Discussion

It should be noted that in the analysis of the safety and reliability of various systems,
along with the analysis of the types and consequences of failures, failure tree analysis
(FTA), which is useful as a tool to reduce the likelihood of unwanted events, can be
used. Gissin et al. (2018) used the failure tree (FTA) when assessing the risks of grain
crops deliveries, where based on FTA risks are determined at various stages of the
goods’ distribution process and necessary corrective measures are developed.

Thus, the risk assessment made it possible to establish the acceptability of the risk
level and propose a plan of minimizing and corrective measures. Considering the
supply of grain products, it should be noted that in some processes the risk occurrence
probability may appear, leading to a violation of the supply conditions. The risk
assessment method and an example of application considered in Gissin and
Levitskaya (2018) make it possible to recommend its use for goods distribution
processes for various products. It should be emphasized that one of the main quality
characteristics is minimization of losses and the time spent from the beginning of the
order to its execution, which is reflected in the overall order cycle. Thus, the less time
will be spent on the processes in the transport and logistics system, the more effective
will be its activity in the distribution processes (Gissin et al., 2018).

In the process of distribution of products for various purposes, questions may arise
related to the choice of control methods or measuring instruments that will speed up
the control time when unloading or loading products onto a vehicle. The use of new
measuring instruments or methods requires a comparative analysis of using statistical
tools to assess the consistency of results.

To evaluate the obtained measurement results, we used statistical tools (Glantz, 1993)
and a scatter chart (Bland, 1986), which is a dispersion chart on which the average
value of the two compared methods in one test is plotted along the X axis, and the
difference between the values of one test on the Y axis. As an example, Table 1 shows
the results of studies of the grain moisture indicator obtained by measurement
according to the standard method and using a moisture analyzer. Measurements were
taken at twenty-five consignees within two months. The correlation coefficient
between measurements carried out in two ways when assessing grain moisture was
0.993. The values of the correlation coefficient for the compared estimation methods
indicate a strong relationship between the measurement methods. Based on the results
of the presented data (Table 1), a dispersion diagram of the comparison of the
measurement results when assessing humidity was constructed (Figure 1). Figure 2
shows a dispersion chart of two methods for measuring wheat moisture, which has a
positive trend.
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Table 1. The results of grain moisture measurements (Gissin et al., 2019)

Consignee Standard Express - analysis | Difference of | Average
company method (moisture indicators value
analyzer)

1 12.3 12.5 -0.2 12.4
2 10.0 9.6 0.4 9.80
3 14,8 14.6 0.2 14.70
4 13.0 13.5 -0.5 13.25
5 13.9 13.9 0 13.90
6 11.3 11.2 0.1 11.25
7 10.5 10.6 -0.1 10.55
8 9.6 9.4 0.2 9.50
9 12.5 12.6 -0.1 12.55
10 12.0 12.0 0 12.00
11 11.6 11.5 0,1 11.55
12 11.0 11.0 0 11.00
13 10.9 10.8 0.1 10.85
14 135 135 0 13.50
15 12.6 12.7 -0.1 12.65
16 12.3 12.6 -0.3 12.45
17 11.2 11.4 -0.2 11.30
18 11.6 11.6 0 11.60
19 13.3 13.3 0 13.30
20 13.1 13.0 0.1 13.05
21 14.3 14.0 0.3 14.15
22 10.6 10.9 -0.3 10.75
23 9.2 9.2 0 9.20
24 15.0 15.0 0 15.00
25 11.5 11.3 0.2 11.40

Figure 1. Scattering diagram of two methods of measuring humidity (Gissin et al.,

2019)
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Figure 2. Scatter chart when comparing the results of assessing grain moisture
(Gissin et al., 2019)
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From the presented diagram the average difference between the measurements of
grain moisture is zero. The standard deviations of humidity differences were 0.173,
which is small compared to the values of the coefficients.

5. Conclusions

When assessing the risks of deliveries of grain crops, it was proposed to use the Failure
Tree (FTA), which will help to identify risks at various stages of the goods distribution
process and develop the necessary corrective measures. When using the failure tree
analysis, a qualitative approach was applied, using deductive logic, which made it
possible to identify events at the lower levels of the system that could lead not only to
a decrease in the grain class, but even to the customer’s refusal to deliver.

The considered risk assessment method and the given example allow us to recommend
its use for the processes of product distribution for various purposes. An analysis of
the research results when assessing measurements of grain quality indicators in
different ways showed high values of the correlation coefficient, indicating a close
linear relationship. The obtained calculated average values for each estimation method
indicate that the average difference between the measurements of grain moisture is
zero. The standard deviations of humidity differences were 0.173, which is small
compared to the values of the coefficients.

Thus, the measurements obtained in two ways in assessing moisture are consistent
with each other, therefore, the express method for assessing the moisture content of
crops can be recommended for monitoring various operations of the goods distribution
process.
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