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1. Introduction

The implementation of the enterprise’s basic activities is not only related to the production
of finished products or communication with customers, but also to delivering the right products
to the right place at the right time. One of the basic requirements of consumers is the spatial
and temporal availability of products. Meeting these conditions allows for the large increase in
sales of many groups of goods. Meeting the requirements for ensuring the spatial and temporal
availability of products makes it necessary to use a number of instruments in the broadly
understood field of logistics. In some cases of production companies, the importance of
distribution channels and processes is even greater than the products they produce (Karaxha,
and Kristo, 2016).

Constantly progressing globalisation allows many manufacturing companies to offer their
products in more and more markets. This trend is noticeable both in domestic production,
part of which is intended for export, as well as in internal sales, in which many products are
imported. In the era of globalisation, the progressive unification of many products, as well as
the increase in their substitutability requires that many enterprises increase competitiveness in
the area of distribution (Tosun, and Uysal, 2016). An efficiently functioning process of
distribution of goods is currently one of several factors supporting the production process of
these products, as opposed to the situation from a dozen or so years ago, when production
propelled the entire distribution system.

The distribution process is also a key link between the producer and the recipient in the
system of producing and delivering the product to the final customer, as well as in the complaint
and returns handling system. Thanks to efficiently functioning distribution, it is possible to
optimally distribute products on a given market and balance supply and demand.
The distribution of goods is also an element of the system that allows the collection of
information about the market, which allows better optimisation of production processes.
The growing importance of distribution processes entails the need for their continuous
improvement and adapting to both the production needs and customer requirements.
Taking into account the ever-increasing competition in all areas of business operations,
distribution is of strategic importance for companies and industries around the world.
It is in the areas of distribution of goods, that innovative solutions are being implemented more
and more often, allowing for a significant increase in the attractiveness of the offered product

and to improve the brand image and market position of the company.



Using lean manufacturing tools... 131

1.1. Distribution processes

In macroeconomic terms, distribution means the process and structure of moving
manufactured products to final recipients. It is directed towards making a profit from the
conducted activity, consisting primarily in planning, controlling and carrying out physical flow
of goods from the place of their production to the place of their sale. The purpose of distribution
is to properly manage the flow of values between suppliers and recipients of moved products.
The distribution process contains two basic decision-making problems related to the definition
and selection of distribution channels in the trading field and the organisation of physical
movement of tangible goods (Gotembska, 2010; Wood et al., 2012). The primary goal of
distribution processes is to provide consumers with desired products in places where they can
be purchased. The whole process should be planned and carried out, so that the movement of
products takes place in a timely manner, while maintaining the assumed level of costs.
This process should not have any negative impact on the final values of the product, such as its
price or form of sale. The implementation of such a task requires the manufacturer to design
and create a number of distribution channels and procedures for the physical movement of
products. Proper organisation of the distribution channels and product assortment transport
allows the producer to reach a suitably wide group of consumers, as well as ensure the proper
and required level of service (Czubata, 2001). Another purpose of distribution is to differentiate
a given product from other competing products. The manner and location of sales and all the
infrastructure organised around this process affect the perception of the brand and the product
itself. Properly conducted distribution allows for concealing defects and exposing the
advantages of a given product by stimulating the needs and awareness of final customers.
Distribution also aims to provide producers with relative protection against companies wishing
to enter a given market. Establishing strategic relations with partners, building an image by
distributing own goods significantly hinders many new companies entering the market
(Zarzycka, 2008; Bertazzi et al., 2009).

The process of distribution of goods is also aimed at taking all kinds of measures to
overcome the spatial, financial and temporal barriers between customers and the producers of
goods. Eliminating the aforementioned obstacles usually involves placing the product on the
market in such a way, that final customers can make purchases on favourable terms
(Frankowska, and Jedlinski, 2011; Fugate et al., 2010). The distribution process is shaped by
organising promotional, acquisition, communication and accounting processes. An important
element of distribution is also forecasting future phenomena occurring within the activity
market (Gradzki, and Sekieta, 2012).
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From the perspective of the production company’s operations, the process of distributing
its products is often of strategic importance, due to the fact that it is a connection between the
organisation itself and its customers. It is through distribution that it is possible to provide
customers with additional profits related to the purchase of a given good. Such additional value
for the customer can be not only the spatial and temporal accessibility, but, for example,
the environment, in which the purchase transaction is made, the way the product is presented,
the proximity of the service, delivery to the customer’s home or installation and connection of
the purchased product. The distribution process is also a kind of medium between the producer
and their customers, which allows feedback of the product and the enterprise from consumers
of the purchased item. The way in which customers respond to product availability and the
whole related sales environment is analysed at every stage of the distribution process,
which allows manufacturing companies to adapt their offer to a given market or group of
recipients. An example of adapting the distribution to the needs of customers can be the sale of
the same products of the company under different brands, as part of its own, separate sales
network or in sets together with complementary products (Frankowska, and Jedlinski, 2011).

Distribution covers a range of activities related to the flow of goods and services from the
place of their production to the place of their sale. Its tasks include coordinating the activities
of all entities involved in the process to provide customers with the appropriate product.
This coordination is most often manifested in the integration of the activities of individual
companies, which constitute links in the distribution channel (Sliwczynski, 2013).

Currently, the distribution process brings together many functions related to the
organisation of transport, storage and shaping of inventories in one integrated management
system. This system is geared for taking into account any changes arising in market processes.
Distribution currently plays the role of coordinating the basic areas of their activity in many
companies (Bendkowski, 2003). Due to the duration of the distribution process, three basic
groups of functions affecting the implementation of its tasks can be distinguished. These are,
respectively, pre-trade, transactional and post-trade functions. Within these groups, a number
of activities are undertaken to achieve the final goal, which is to meet the customer’s needs.

Pre-trade functions are fulfilled by all kinds of activities, consisting in the best possible
preparation of goods for sale and, at the same time, assuring the final customer — in a decision
favourable to the enterprise — to purchase the products of the company. One of the basic
operations is market research and monitoring, as well as subsequent forwarding of these
research conclusions to the manufacturer in order to optimise the offers and forms of sales.
Another important task included in pre-trade operations is to conduct all kinds of promotional
procedures that increase the prestige of a given product and the company that offers it.
Subsequently, works are conducted on the search and implementation of sale and purchase
transaction between the producer and intermediaries, such as wholesalers or retailers.
In connection with this activity, an important task is also establishing partnerships with
intermediaries and negotiating agreements that constitute the basis of the flow of goods and
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property rights between the producer and the end customer. The main purpose of all operations
included in pre-trade activities is to balance demand and supply by ensuring and controlling the
proper capacity of distribution channels.

Transactional functions are functions directly related to the finalisation of the purchase and
sale agreement. They cover all activities directly related to the physical flow of goods
throughout the supply chain. These operations include, for example, handling orders from
intermediaries, transport, maintaining an appropriate level of stocks, or transferring receivables
within the supply chain. These activities are focused on the physical delivery of a given product
assortment to the right place at the right time and at the right cost. The essence of this type of
activities is to distribute the product assortment within the entire channel or distribution network
in such a way, that the products are constantly available to final customers. However,
the arrangement of products should be organised, so as not to generate unnecessary costs
incurred for storing too much of the product assortment or additional and economically
unjustified transport.

Post-trade functions are implemented through activities aimed at ensuring the appropriate
level of customer service in the field of broadly understood after-sales service. These include,
among others: handling complaints, direct delivery of purchased goods to the place indicated
by the final customer, assembly and installation of purchased products or conducting all kinds
of surveys examining the degree of customer satisfaction of services rendered to them.
The information obtained thanks to this allows to specify the customers’ requirements and to
identify potential errors and discrepancies occurring during the distribution and sales process.
Operations undertaken as part of after-sales activities are another level of data acquisition by
manufacturers and distributors, which, in combination with information from previous
distribution stages, allow comprehensive analysis of the entire process and its possible
discrepancies. Thanks to this type of activities, it is possible to build long-term relationships
with the customer, adapt the service, product and forms of its sales to the customer’s needs,
as well as influence the loyalty of recipients and their attachment to the brand. The distribution
functions presented above can both be implemented by manufacturers under direct distribution,
as well as in cooperation with intermediaries under indirect distribution (Czubata, 2001).

The distribution system can both be discussed as an element of the internal structure,
but also as its external resource, which aims to integrate all organisations cooperating with
a given manufacturer. Depending on many variables conditioning the activity of a production
enterprise, a number of individual features and parameters of the used distribution system are
modified. Factors affecting the selection and functioning of the distribution system are, among
others: properties and characteristics of the market, size and structure of competition, features
and parameters of the offered product, position and economic situation of the enterprise placing
the product on the market, as well as predictions and tendencies forming in the environment of
that enterprise. All these factors influence the change of individual aspects of the functioning

of the distribution system, which include: price, quality, quantity, time and place of delivery or
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e.g. the method of promotion and provision of after-sales services (Roszak, 2016; Midor, 2019;
Molenda, 2019). In addition, the organisation and functioning of the distribution system is
influenced by a number of external factors, independent of the manufacturer and its distributors,
e.g. political and legal, climatic, social and cultural, economic and spatial and geographical
conditions. All factors influencing the structure and functioning of distribution can be divided
into many different categories, depending on their origin or the strength and type of influence
exerted and the changes. However, the simplest and most readable is the division of these
factors into five basic categories, in which there are a number of activities and operations that
have a direct impact on the process of product distribution. The first category of such factors
are purchasers of goods, i.e. final customers, as well as wholesale and retail intermediaries in
further sales. Another important group of factors are operations and activities that allow the
building of lasting relationships with customers. Subsequently, a number of factors related to
the physical characteristics of the product have an impact on shaping the distribution process.
It is around the product that distribution strategies are often built to achieve the best results,
thereby using the properties of the product being sold. Another important group of factors is
the enterprise’s ability to properly shape its inventory level. Thanks to this, it is possible to offer
customers goods in accordance with one of the basic objectives, which is to ensure the spatial
and temporal accessibility of the distributed product. The fifth and last group of factors is the
market environment and, therefore, all those factors, on which the manufacturer and its

distributors do not have a direct impact (Krawczyk, 2001).

1.2. 8D Method

The method called the 8D Report — 8 Disciplines, is used in industry to solve problems
related to the incorrect quality of products. Most often used in the automotive industry for
quality problems with parts produced by cooperating parties (Luczak, and Mackiewicz, 2016;
Stanek et al., 2011; Zarghami, and Benbow, 2017). The 8D method was developed in 1974 by
the United States Department of Defence for the needs of the arms industry and Ford was the
precursor of its use in the civil industry.

The 8D report comes down to answering the following questions:

e what was the cause of the problem?

e what actions to reduce or eliminate the problem should be implemented?

The 8D report using additional tools, such as, for example, the Pareto-Lorenz diagram,
5 Whys or the Ishikawa diagram (Wolniak, and Skotnicka-Zasadzien, 2011; Habek, and
Villahoz, 2018) helps, in a logical and simple way, to systematise and determine the path of
conduct when solving the problem by going from the first to the eighth step. The method is
formalised, but the graphical form of the report is optional, however it should contain the
following elements (1D-8D):
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appointment of an interdisciplinary team and leader,

accurate description of the problem to be solved, understandable for all members of the
group,

development of actions with the task of ad hoc and immediate solution of the problem,
conducting an analysis to find out the root cause of the problem using quality
management tools,

development of corrective actions, e.g. changes in the way individual procedures or
operations are performed, introduction of additional actions etc.,

development of preventive actions aimed at consolidating the introduced changes in the
existing system, e.g. changes in the records of instructions and procedures,
new elements of employee training etc.,

implementation of corrective and preventive actions and verification of their operation
in practice,

final report on the team’s activities.

It is recommended that the final form of the 8D report be in the form of a table with

individual elements, clearly separated from each other. An example of the report layout is

shown in Figure 1 (the 5 Whys tool was used to analyse the causes of the problem).

This method can be used successfully when solving moderately complex problems,

in which finding the cause does not involve the engagement of senior management. It works in

situations, where the cause of the problem is not difficult to identify and its solution lies within

the competence of the enterprise’s employees, implying minor changes in the production

system.

In this study, it was decided to use the 8D method to improve a typical service process,

which is the distribution of lighting items.



136

M. Zasadzieh

8D Evaluation Form

DO. Recognize/ldentify PrOblem = Identify the customer requirement and specify the nonconformance.

Understand the difference between facts, and perceptions (how things appear to be).

NPN / NC #: Part #: Job /PO #: Project Owner:

Due Date:

D1 . EStabllSh Team == Team should include persons who own the process, who are responsible for the affected areas /
equipment / processing / personnel, who are considered to be subject matter experts, and/or who can help with the Root Cause Analysis /

Corrective Action. Cross-functional teams work best.

Telephone#

D2. Describe Problem - pefine and quantity the problem to provide a starting point for solving it

An accurate problem

description using terms understood by all helps in determining the correct root cause(s). Use pareto charts, histograms, check lists, tally

sheets, control charts, ete. to illustrate the problem and attach to the last page of this form.

D3- COI‘Itai n Sym ptOms = Take immediate action to contain the problem at each point in the

process (All stock locations, WIP, in-transit, & affected prior shipments) to ensure that the customer is isolated from
the problem. Document guantities and condition found, as well as the individual responsible for containment.

Containment
Date:

D4. Root caUSE(S) = Identify potential causes with team brainstorming sessions, fishbone diagrams
Attach all tools used to the last page of this form.

Creation

Escape

, 5-why analysis, etc.

Evidence / Notes

D5. Select/ Verify Corrective Actions - idenify potential solutions that address

the root cause(s). Corrective actions to be evaluated for effectiveness using a decision-based analysis process
such as a Process Failure Mode Effects Analysis (PFMEA). List corrective actions or dismissal reasoning for all

Verification -
Utilize the Action Item
page to document

root causes. action plans.

D6. Implement / Validate Corrective Actions - ensure that corrective

action does "what it is supposed to do." Allows for the detection of any undesirable side effects. Utilize tools like

error-proofing and process improvement, Poka-Yoke, natural mappings, visual factory, standard operating | I tati
procedures (SOP), control charts (let the data illusirate process improvement), etc. If desired resulis were not mplementation
achieved return to D4. Date:

D7. Prevent Recurrence - takethe appropriate steps to ensure that the problem does not

oceur again by updating supporting engineering and quality documents (PFMEA, control plan, in-process masters,

process flow charts, etc.), identify/implement changes to areas that allowed the prablem to occur/escape (systems, .
practices, procedures, specifications, etc.), and identify/implement RCCA on any similar products that could exhibit | Implementation
a similar failure. Date:

D8. Recog nize Team = Acknowledge / recognize team, celebrate successful completion, ensure

documentation/information storage is completed for easy retrieval, review metrics for identification of next opportunity.

Name / Signature Telephone #

Figure 1. An example of an 8D report. Source: 8D Supplier Report, 2019.

Closure Date
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2. Research context

This case study takes place in the Polish branch of an international concern that sells lighting
items throughout the country. The change of the logistics operator by the enterprise brought
about an increase in the number of complaints reported by customers. This forced improvement
actions to limit negative phenomena or eliminate them completely. To achieve the intended
goal, a decision was made to use the 8D method. A period of three months was analysed.
In addition, data from the research period was compared with data from the previous quarter,
in which the current goods distribution system operated. This made it possible to compare data
covering the period of distribution of items of both logistics partners.

The distribution process is initiated upon delivery of the order to the customer service
department, in the form of an appropriate form containing: customer data, together with the
address of receipt of the goods, product code names and quantities ordered.

In the case of a correct and complete order, the so-called customer reservation is created in
the ERP system, which contains all the data provided on the order. The reservation document
prepared in this way is sent via email to the customer and to the appropriate sales representative
representing the seller. Later in the process, the order is created in the SRM (Supplier
Relationship Management) system, which is used at the company’s headquarters. Thanks to the
data entered into the system, central warehouse employees have the opportunity to obtain all
the information necessary to prepare and complete the order. Saving the order in the system
allows for the sending of all data to the central warehouse and central sales department located
in the company’s headquarters. Based on the data from the SRM system, warehouse workers
proceed to complete orders for individual customers. The goods are transported from the
company’s central warehouse to the warehouse of the logistics operator dealing in the
distribution of product assortment in Poland. After completing the order, the warehouse worker
sends data to the system regarding the type of product and its quantity. Next, a document is
printed containing a list of the completed product assortment and a waybill containing data on
the place of delivery. Information about the product assortment prepared for release is then
downloaded from the SAP system by sales employees, who issue an invoice for a given regional
branch of the company. Purchase invoices are completed and sent collectively via email to the
Polish branch of the company. After receiving purchase invoices from the headquarters,
regional department employees enter them into the ERP system, which allows invoicing for
individual contracting parties ordering goods. Along with the invoices, the Polish branch of the
company receives a summary of items in individual customer orders. In addition, this summary
contains data of individual contracting parties and the delivery number, as well as the
dimensions and number of the unit load, in which the ordered products are transported.
On the basis of this summary and thanks to previously created contracting party’s booking

documents, customer service employees proceed to issue invoices. After receiving the goods
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from the central warehouse, the product is transported to the warehouse of the logistics operator
cooperating with the Polish branch of the company. In the carrier’s warehouse, located in
Silesia, the delivery is divided into individual pallets and cardboard packaging, which were
previously completed in the company’s central warehouse. Logistic operator employees attach
invoices to the packages prepared earlier by the customer service department. Load units
prepared in this way are transported to appropriate means of transport that will move cargo to
the transshipment point. Subsequently, after delivery of the pallets and packages to appropriate
transshipment points throughout the country, the goods are again sorted inside each
transshipment point and then assigned to a courier, who will deliver packages or pallets to the

address on the waybill.

3. Improving the distribution process of the researched enterprise using
the 8D Report

3.1. Defining problems

During the analysis, key problems affecting the malfunctioning of the distribution process
were diagnosed and defined. This was done on the basis of reports from customers, who were
the final recipients of goods offered by the researched enterprise, and logistics services provided
by an external operator. The discrepancies concerned, among others, documentation attached
to transported products, physical damage to the product, lack of timely delivery, as well as low
frequency of receiving goods from customers’ complaints.

Deficiencies and errors in documentation. One of the most frequently reported
complaints was the lack of invoices or delivery documents in the delivered parcels.
Due to customer requirements, one of the most important tasks of a logistics operator when
handling parcels in their main sorting office was to attach to the packages or pallets a document
confirming the sale or issue of goods. These documents were delivered daily by the Polish
branch of the company in the form of a PDF file, which the warehouse employees of the
logistics operator then had to print out and attach individually to the appropriate unit loads.
An important problem that appeared systematically during distribution was the lack of any
document attached to the delivered product assortment. This situation negatively affected the
enterprise’s relations with contracting parties and generated additional work to customer service
employees, who were forced to devote more time to sending the required documents to
contracting parties. The attachment of incorrect documents to individual unit loads was another
important problem. This situation was unacceptable, because sensitive information about the
size of rebates or other discounts was provided to economic entities that competed with each

other on the market.
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Damage to the product assortment delivered to customers. The distributed product
assortment sold by the company, being the subject of research, is extremely susceptible to all
kinds of mechanical damage. Glass shades that are part of lighting fittings are most often
damaged. In addition, due to the specificity and construction, the light sources are also
destroyed. This type of product is extremely fragile, which significantly hinders their protection
against all types of damage. An important type of damage caused in the transport of goods are
deformations of the lighting fixtures’ construction. The metal skeletons of lamp structures
undergo frequent deformations, which necessitates the delivery of a new light fixture as part of
the replacement.

Each product complaint significantly increases the logistics costs. The customer expects the
replacement of the damaged product for a new one, and the supplier, in addition to the cost of
receiving the goods, must also bear the cost of sending new products as part of the exchange.
Mechanical damage to goods forces the importer to take back any defective item and provide
a new one as part of the exchange. All damage to the product generates the largest costs
associated with handling complaints, because it is necessary to collect the goods from the
customer, send it to the central warehouse and bring out a product free from defects.

Delayed delivery and collection of parcels. The delivery of goods ordered by the customer
at the right time and to the right place is one of the key areas of assessment of the distribution
system. Due to the fact that the company dealing in the distribution of lighting fittings on behalf
of the described company also has transport orders from other entities, it was not possible to
organise deliveries notifying the customer. The company’s contracting parties could expect
a delivery with the product assortment they ordered between 8:00 and 16:00. This led to many
problems, because in some places of delivery couriers turned up outside of the recipient’s
working hours, which resulted in goods not being delivered. In this situation, the delivery
attempt was repeated the next day, which prolonged the entire delivery process.

Delays in receiving complained goods from customers were another identified problem.
Repeated delays in taking courier parcels from customers led to the weakening of business
relationships with business partners. The fact that some of the employees of the logistics
operator did not respond to calls for collection of goods caused the necessity to issue further
orders and intervene with the logistics dispatcher. Failure to collect the faulty goods from the
company’s customers resulted in the suspension of the complaint handling process or product
returns in general. The lengthiness of the activities described above, in many cases required the
company’s employees to order a new product assortment for exchange before receiving the
product return from the customer. An additional disadvantage of this solution was the fact that,
at that time, the company fully bore the risk of not being able to handle the complaint before

sending the full value of the goods to the customer as an exchange.
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3.2. Assessment of the significance of diagnosed problems

Based on the collected data on the identified problems, a table was prepared to illustrate,

in a synthetic way, the scale of the described phenomena (Table 1). Based on the most important

data from Table 1, a graph was prepared, showing the change in the problems discussed, broken

down into the period before and after the start of cooperation with the new logistics operator

(Fig. 2).
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Figure 2. Changes in the number of problems examined before and after changing the logistics operator.
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Based on the data contained in Table 1 and Figure 2, it can be seen that the change consisting
in the exchange of many courier companies for one large logistics operator significantly
affected the number and thereby the percentage of identified irregularities. The number of
damaged parcels and products was reduced by approx. 6 and 7 percentage points, respectively.
Unfortunately, the quality of services in the areas of complaint handling, parcel documentation
and delivery timeliness deteriorated by approx. 32, 17 and 5 percentage points, respectively.

Based on the above information, it was decided that the most important problem requiring
improvement is incorrectly attached documentation or lack of it. Other problems were at an
acceptable level or constituted part of the area of cooperation between the importer and the

courier company, which should be improved in a different way.

3.3. Introducing temporary corrective actions

In order to minimise, as soon as possible, the effects of errors in the documentation sent to
customers along with the goods, it was decided to develop and implement temporary corrective
actions, which is in line with the 8D methodology, specifically with point 3. The improvements
introduced were primarily characterised by their short implementation time, so that at least
partial improvement of most of the faulty areas of the distribution process was possible.
The priority in the proposed solutions was to eliminate the most blatant errors until the
development and implementation of final repair solutions.

The problem of incorrectly attached invoices and other documents missing in parcels has
been partially corrected by individually issuing documents for each unit load. As a result,
each package and pallet had to have its own document, which contained a list of the supplied
product assortment. The documents attached to the packages were invoices or warehouse
documents, which were closely related to the customer’s order, so that contracting parties could
specify the date and type. This did not completely solve the problem of the lack of invoices
attached to packages; however, the number of unit loads containing relevant documents was
increased, which accelerated, although some of the company’s customers were able to accept
a fragment of delivery. The next element was sending documents by email to all customers who
agreed to it. This solution enabled some customers to download the document even before the
physical delivery of the goods. In the event of lost paper versions of documents, customer
service employees re-printed and signed documents and sent them via post/courier.
The improvements introduced in this respect were only temporary and did not allow for long-
term provision of the level of service required by customers. In addition, these solutions
required increasing the amount of time spent on the process of creating and sending invoices to
the company’s contracting parties.
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3.4. Identifying the root causes of the problem

One of the most important problems reported by customers was the lack of commercial or
warehouse documents and their incorrect attachment to unit loads containing goods for
individual contracting parties. From 15 errors made from August to October 2016, this value
increased to 870 in the first quarter of the functioning of the new distribution system. As a result
of a number of consultations with representatives of the logistics operator and the analysis of
the causes of individual errors using the 5 Whys method, individual factors affecting the
worsening of the process were identified. The list of all potential causes of errors is presented
in Figure 3.

WHY? WHY? WHY? WHY? WHY?

Mo document No inventory :
issued checking R SRchah e
Lack of documents
sent to the logistics
operator
Lack ; i
Lack of documents of information Large diversify
in the uploaded on custome of cishmer
P ; requirements
bulk files requirements For G AUREREStGR
for documents

Unclear marking

Similar names

of documents for different
and parcels recipients
Eackioni Lack of documents
T e altached Unable to find
?dac ment by the logistics package
of documents operator
Differences
in the data Differences
for invoices in databases
and wayhills
Low strength
of waybill pouches LRthpacas
Losing Destruction
the document of the waybill
during transport pouch

Contact of loading
units with other
shipments

Careless handling
of packages

Figure 3. List of potential factors influencing the lack or incorrect attachment of documents.
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The first group of reasons was related to the lack of documents sent to the logistics operator,
which prevented the employees of the distribution company from attaching documents to
shipments. The reasons for this situation were primarily deficiencies in issuing invoices and
issue documents. After the document creation process, employees were required to check
inventory to verify that the goods received based on purchase invoices were released from the
warehouses.

Because the logistics operator collected goods from the central warehouse between
12:00 and 13:00, and the main sales department sent documents to the Polish branch between
12:00 and 15:00, customer service employees only had 2-3 hours before the goods appeared in
the distribution company sorting office. This required those responsible for preparing
documents to speed things up and to skip many checking operations in order to deliver
documents on time. An important aspect was also the fact that some customers of the companies
wished to deliver invoices by post only.

Due to the fact that the product assortment was delivered to different branches of the same
contracting party, no documents containing business terms could be found on the unit loads
agreed with the customer’s central office. The problem was compounded by the lack of any
information about this fact that would be visible in the system. Customer service employees
had to constantly remember not to send documents to the logistics operator, to customers who
did not want them.

Another group of reasons conditioning the occurrence of the described problem was the
inability to locate relevant documents and assign unit loads to them. The specificity of the
recipients of the company selling lighting fittings is characterised by the repetition of many
names associated with lighting in various forms and varieties. This resulted in the frequent
confusion of customer names attached on the address cards of pallets and packages with the
names of contracting parties on the documentation. The occurrence of the error described above
also had a great impact that the packages and pallets issued from the central warehouse had
labels containing only the customer’s code, their name, a series of bar codes along with
information about the shipment and its destination, as well as the code names and quantities of
products transported. The data on these labels and waybills was often insufficient to compare
with the address data on invoices and warehouse documents issued by the Polish branch of the
company. The Polish branch of the company used the ERP Comarch Optima software, which
included a database containing all customer information necessary to issue commercial
documents. The company’s headquarters and its subordinate warehouse used the SAP SRM
software, which included a database containing delivery addresses to individual customers.
Table 2 presents the differences between individual systems.
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Table 2.
Summary of the number of differences between the Comarch Optima and SAP SRM databases

Category Number of differences

SAP SRM  |Comarch Optima
Number of records 1248 748
The number of records containing the data of current business customers 722 722
INumber of records containing the data of current customers addresses 617 719
Number of records containing different names of the same business partners 71
Number of records containing more than one delivery address 0 | 46

The discrepancies presented in Table 2 meant that the invoices created in the Comarch
Optima ERP system contained other information than on the waybills created in the SAP SRM
system. This resulted in many difficulties for the logistics operator employees, related to
determining the correctness and timeliness of individual data. The distribution company’s
warehouse employees who had to handle shipments had to collate and compare different data,
which led to many discrepancies and mistakes, and in some cases to the total inability to
correctly identify the owner of the document and the parcel assigned to it.

The last important factor that could affect document deficiencies was the foil wrapping the
documents used to attach invoices and warehouse issue documents. The main problem arising
from its use was the peeling of foil windows due to moisture or mechanical damage. In addition,
tight packing of goods in the transport meant that during handling of the unit loads — during
their loading and unloading — the label containing documents attached to a given shipment could
have been torn or peeled off.

3.5. Development of corrective actions

The analysis using the 5 Whys method allowed to list all root causes of individual errors.
Depending on the frequency of occurrence of source factors, several different scenarios of
solutions, focusing on the most common causes reducing the quality of the process, can be
developed. In order to validate the data, Pareto-Lorenz analysis was used to determine the
frequency of occurrences of each factor and, thereby, the strength of its impact on the error in
the process, which is the lack of appropriate documentation attached to shipments.
Table 3 presents data on the frequency of occurrence of individual root causes, causing
deficiencies in appropriate documentation. Information applies to, among others, moisture and
physical damage collected largely from customers who reported any shortcomings when
receiving the goods. Logistics operator employees provided all information regarding problems
with locating relevant shipments to the corresponding documents. Members of the importer’s
customer service department pointed out the lack of time when issuing documents and the lack
of information regarding customer requirements in terms of documentation. Data was collected
from 02/01/2017 to 31/01/2017 and was used to develop targeted improvements to permanently

eliminate the root causes diagnosed.
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Table 3.
Summary of the number of occurrences of individual causes conditioning the lack
of documentation

Number of |Percentage of Cumulative
No. Type of error that occurs percentage of | Group
occurrences | occurrence | o C
1  |Differences in data found in documents and waybills 61 42.66% 42.66% A
2 |[Unclear parcel and document markings 37 25.87% 68.53% A
3 Rough handling of the goods 16 11.19% 79.72% B
4 Lack of information on indiV‘idual customer 13 9.09% 88.81% B
requirements for documentation
5 [Too little time to prepare documentation 9 6.29% 95.10% C
6  [Moisture 7 4.90% 100.00% C
In total 143 100% 100%

Based on the data from Table 3, a Pareto-Lorenz diagram was prepared (Fig. 4) enabling
a graphical representation of the scale of the diagnosed causes of problems. Due to the
specificity of the examined reasons and the limited possibilities of the enterprise, the principle
was adopted that in Group A these factors will be placed, which constitute a maximum of 70%
of all occurrences. Similarly, group B was assigned factors in the range of 71% to 90% of the
cumulative value of all errors. In the range from 91% to 100% there are factors classified into

group C.

70 100
89
61 100 90
60 80 95

69
50 70

40 37
43 50

30

Number of occurrences
Cumulative
percentage of occurrence

20 16

13

10 7

Differencesin data found Unclear parcel and Rough handling of the Lack of information on  Too little time to prepare Moisture
in documents and document markings goods individual customer documentation
waybills requirements for
documentation

Type of errorthat occurs

Figure 4. Pareto-Lorenz diagram for individual reasons determining the lack of documentation.

Figure 3 shows that 33% of the errors are responsible for less than 70% of the occurrences
of all the discrepancies that affect the lack of documentation attached to the unit loads.
For this reason, it was decided to first focus on developing solutions that eliminate two key
factors contributing to errors.

With regard to the differences in the data contained on the documents issued by the Polish
branch of the company and its headquarters, it was proposed to unify the information on
individual clients in such a way, that the records in both systems have the same contact details

in the same format, which will facilitate the comparison of information placed on the documents
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generated under various systems. In addition, the recipient’s exact data should be placed on the
invoice or warehouse issue documents if the delivery address is different from the address of
the invoice payer. In order to minimise the problems related to unclear marking of shipment
documents, it has been proposed to place the number of the shipment to which the printout is
to be assigned on each document. This number is individual for each unit load, which should

eliminate the problem of finding the right shipment when attaching documentation.

3.6. Implementing corrective actions

The implementation of target solutions to improve the distribution system should be started
by comparing all records in both systems and identifying those concerning the same customer.
Next, find any differences that include: the customer’s name, the addresses of their head office
and branches to which the goods are delivered, as well as any additional identification and
contact details, such as Tax ID Number or phone number. Subsequently, it was proposed to
start ordering the data of individual contracting parties from the Comarch Optima ERP database
system, because it is in this system that the most frequent changes are made, which means that
the data there is most up to date. While organising the database, the formats of input data were
unified, such as: postal codes, Tax ID Numbers or mobile and landline numbers. After updating
all the company’s contracting parties data, transfer the updated data to the SAP SRM system.
Employees are required to correct any discrepancies in such a way, that the names and addresses
of individual customers are identical in both databases.

At the same time as updating the data in the SAP system, the system administrator should
permit customer service employees to place the parcel number on the documents to which the
given document is assigned. The parcel number on the invoice or warehouse issue document
will be the same as on the waybill attached to the product assortment when picking up the goods
in the central warehouse. Thus, customer service employees will be able to associate documents
with a parcel using the number on the waybill, commercial or warehouse document, and in the
summary of the issued product assortment from the central warehouse. Thanks to this,
employees of the logistics operator will be able to locate the appropriate unit load not only by
using identical customer’s address details, but also by using the specific shipment number that

will appear on the documents.

3.7. Defining and implementing preventive measures

For subsequent maintenance of the quality of the distribution process, it is necessary for all
customer and order data to be systematically updated in both systems used by the enterprise.
All strategic information, necessary for the proper functioning of the enterprise and its
subcontractors, must reflect the actual situation of the enterprise and its trading partners at
a given time. Any data modifications made within one system should be immediately included
in the other to ensure high quality information. In order to avoid losing documents correctly

attached to the unit loads, it is recommended to use stronger document packaging and to store
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the entire product assortment in places free of moisture. The risk of errors can also be minimised
by providing customer service employees with sufficient time to prepare documents, which are
then sent to the main logistics operator’s sorting office. Goods invoices should therefore be sent
to the Polish branch of the company, at the latest, when the goods are released from the central
warehouse. Properly sending purchase documents will allow employees of the Polish branch of
the enterprise to enter all data into the billing system and to prepare sales invoices for individual
customers before the product assortment arrives at the logistics operator’s sorting office.

A long-term way to avoid documentation related errors is to provide documents to all
company customers via email. This solution will allow documents to be sent directly to the
enterprise’s customers, bypassing the employees of the logistics operator and physically
attaching the documentation to the unit loads. Experienced customer service employees who
know individual contracting parties will be able to deliver documents to the right business
partners more accurately and more confidently. Regardless of the remedial solutions proposed,
systematic monitoring of the process is recommended to detect undesirable habits early on.
Rapid detection of errors and the reasons for their occurrence will allow for taking preventive

reactions, thanks to which it will be possible to limit the escalation of the problem.

3.8. Verification of actions

After the completion of work related to the development and implementation of corrective
and preventive actions, monitoring of the analysed process began over a period of three

consecutive months. The results obtained at that time are presented in Table 4 and Figure 5.

Table 4.
Average values of problems related to documentation in the analysed time
Number of Number of
Number of parc.els. with Percentage incorrectly Percentage
parcels missing attached
documents documents
Ist quarter 2283 4.67 0.20 0.33 0.02
2nd quarter 1699 286.67 16.46 3.33 0.19
3rd quarter 1135 28.00 2.46 0.67 0.06
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16,46
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2,46

3rd quarter

0,20
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0,12

® 0,10

0,06
0,04
002 0,02

0,00
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0,19

2nd quarter

b) incorrectly attached documents

3rd quarter

Figure 5. Changes in the number of problems with parcel documentation in the three quarters analysed.
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Actions obtained under the 8D method resulted in a reduction of the number of parcels with
missing documentation by 14 percentage points and a result of approx. 2.5 percent was
obtained. In the case of incorrectly attached documentation, the number of occurrences
decreased from 0.19 to 0.06 percent. In the first case (Fig. 4a) there was more than a six-fold
decrease in problems, and in the second (Fig. 4b) — a three-fold decrease. Unfortunately, it was
not possible to achieve the value of indicators at the level of the 1st quarter, when the enterprise
used the services of many courier companies.

After verifying the actions, it was possible to finalise the 8D report, the final form of which

is presented in a synthetic approach in Figure 6.

8D REPORT

PROCESS NAME: distribution of goods
RECOGNIZE PROBLEM: problems with documents in the delivered parcels
1D TEAM
Depending on the implemented activities: specialists from the Polish branch of the company, central
warehouse and logistics operator.
2D PROBLEM DEFINITION
1. the lack of invoices or delivery documents in the delivered parcels,
2. incorrectly attached documentation.
3D TEMPORARY CORRECTIVE ACTIONS
1. individually issuing documents for each unit load,
2. sending documents by email to all customers,
3. creation of groups of products to form packs in consignments.
4D THE ROOT CAUSES OF THE PROBLEM
not enough time for proper preparation of documents,
large diversity of customer requirements for documentation,
similar names for different recipients,
differences in databases,
. destruction of documents during transport.
5D CORRECTIVE ACTIONS
1. unify the information on clients,
2. entering additional information in the documentation.
6D IMPLEMENTING CORRECTIVE ACTIONS
1. unification of databases,
2. placing the payer's and recipient's data on documents,
3. placing loading unit numbers on the documents.
7D DEFINING AND IMPLEMENTING PREVENTIVE MEASURES
1. systematic updating of data in the system,
2. the use of more durable document frames,
3. reducing the amount of paper documentation.
8D VERIFICATION OF ACTIONS
1. reducing the number of missing documents from 16.46% to 2.46%,
2. reducing the number of incorrectly sent documents from 0.19% to 0.06%.

wAwNE

Figure 6. Summary of the analysis in the form of a completed 8D report.
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4. Conclusions

The 8D method used in the automotive industry proved effective in improving logistics
processes and improving the company’s functioning on the market in the described case.

Actions taken under the 8D method and the analysis of 5 Whys and ABC contained therein
allowed for:

¢ identifying the most important problems in the distribution of goods,

e determining the significance of individual irregularities for the enterprise,

e determining the root causes of the problems,

e development and implementation of corrections, corrective and preventive actions

aimed at minimising errors.

Using formal tools to improve logistics processes, many benefits can be obtained, the most
important of which are:

1. Understanding the functioning of the process in the context of errors arising in it and

learning the root causes of their occurrence.
2. Development of improvement actions by an interdisciplinary team aimed at minimising
or eliminating problems.

3. Formulation of preventive actions, which are intended to prevent future irregularities.

Although the company is a Polish branch of the international concern and has sufficient
resources in terms of tangible and intangible assets, it has been observed that the employees of
the team dealing with work related to problem analysis by such an extensive research method
lacked preparation, engagement and motivation. It should be assumed that further use of this
method in the analysed enterprise will result in more effective work when applying formalized

methods to improve the company’s processes.

Acknowledgements

This paper was financed from the resources of the Silesian University of Technology,
project no. BK-235/ROZ-1/2020 (13/010/BK_20/0042).



150 M. Zasadzieh

References

1. 8D Supplier Report Form 5-06-2981. Available online https://studylib.net/doc/9534249/
8d-supplier-report-form-5-06-2981, 15.11.2019.

2. Bendkowski, J., and Pietrucha-Pacut, M. (2003). Podstawy logistyki w dystrybucji.
Gliwice: Wydawnictwo Politechniki Slaskie;j.

3. Bertazzi, L., Grazia Speranza, M., and van Nunen, J. (2009). Innovations in Distribution
Logistics. Berlin: Springer Science & Business Media. doi: 10.1007/978-3-540-92944-4.

4. Czubala, A. (2001). Dystrybucja produktow. Warszawa: PWE.

5. Frankowska, M., and Jedlinski, M. (2011). Efektywnos¢ systemu dystrybucji. Warszawa:
PWE.

6. Fugate, B.S., Mentzer, J.T., and Stank, T.P. (2010). Logistics Performance: Efficiency,
Effectiveness and Differentiation. Journal of Business Logistics, 31, pp. 43-62.
doi:10.1002/3.2158-1592.2010.tb00127 .x.

Gotembska, E. (2010). Kompendium wiedzy o logistyce. Warszawa: PWN.
Gradzki, R., and Sekieta, M. (2012). Zarzgdzanie procesami logistycznymi. t£0dz:
Wydawnictwo Politechniki £.odzkie;.

9. Habek, P., and Villahoz, J.J.L. (2018). Analysis of sustainable production practices
implemented by car manufacturers. Conference Proceedings of XV International
Conference Multidisciplinary Aspects of Production Engineering, MAPE 2018. Gliwice:
PANOVA, pp. 837-843. doi: 10.2478/mape-2018-0105.

10. Karaxha, H., and Kristo, I. (2016). The Logistics and Management of Distribution
Channels — The Case of Kosovo. ILIRIA International Review, 6, pp. 37-48. doi: 10.21113/
1ir.v6il.224.

11. Krawczyk, S. (2016). Metody ilosciowe w logistyce. Warszawa: C.H. Beck.

12. tuczak, J., and Mackiewicz, E. (2016). 8D oraz inne metody zarzadzania jakoScig w branzy
motoryzacyjnej (OE—-OES) — analiza przypadku. Problemy Jakosci, 11, pp. 35-43.

13. Midor, K. (2019). New technologies and quality of customer service — case study.
In: P. Habek (Ed.), Multidisciplinary aspects of production engineering (pp. 163-173).
Warszawa: Sciendo. doi: 10.2478/mape-2019-0055.

14. Molenda, M. (2019). Quality study and improvement of logistic processes on the example
of a chosen enterprise. Management Systems in Production Engineering, 27(1), pp. 18-22.
doi: 10.1515/mspe-2019-0003.

15. Roszak, M. (2016). Zarzadzanie jakoscig w logistyce dystrybucji. In: E. Skrzypek (Ed.),
Zwiqzki pomiedzy jakoscig i logistykq w spoleczenstwie sieciowym (pp. 11-20). Lublin:
Uniwersytet Marii Curie-Sktodowskie;.



Using lean manufacturing tools... 151

16.

17.

18.

19.

20.

21.

Stanek, K., Czech, P., and Barcik, J. (2011). Metodologia World Class Manufacturing
(WCM) w fabryce Fiat Auto Poland S.A. Zeszyty Naukowe Politechniki Slgskiej,
s. Transport, 71, pp. 65-72.

Sliwezynski, B. (2013). Organizacja i monitorowanie procesow dystrybucji. Poznan:
Instytut Logistyki i Magazynowania.

Tosun, O., and Uysal, F. (2016). Physical Distribution Flexibility in Logistics Systems and
Its Impact on Productivity. Journal of Advanced Management Science, 4(1), pp. 53-36.
Wolniak, R., and Skotnicka-Zasadzien, B. (2011). Metody i narzedzia zarzqdzania
Jjakoscig. Teoria i praktyka. Gliwice: Wydawnictwo Politechniki Slaskiej.

Wood, D.F., Barone, A., Murphy, P., and Wardlow, D. (2012). International Logistics.
Berlin: Springer Science & Business Media.

Zarzycka, A. (2008). Systemy dystrybucji w eksporcie. Warszawa: Szkota Glowna

Handlowa.



