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Appropriate management of waste streams is a very important part of business operations as it is
reflected in the reduction in the flow and use of materials. It also minimizes negative impact on the
environment. The article discusses the capabilities of Microsoft Dynamics NAV in the management
of reverse logistics processes. We also developed a system supporting reverse logistics as a module
for Microsoft Dynamics NAV. It automatically counts waste dividing them into appropriate groups.
At the time of writing there was no direct support for waste management in the Dynamics NAV

1. Introduction

Industrial production and sales are associated with genera-
tion of waste and returns. Waste management is the collec-
tion, processing, disposal of unwanted materials generated in
production and consumption processes. It aims to reduce the
negative impact of waste on health, environment and aesthet-
ics. Returns management consists in minimizing the cost of
doing business and maximizing satisfaction of customers and
business partners. Problems associated with waste manage-
ment are becoming more common for logistics processes,
which contributed to the emergence of reverse logistics.
Reverse logistics is significantly different from the logistics
understood in the traditional way; different primarily in
terms of the direction of flow of goods and their destination.
Reverse logistics is often pushed into the background. How-
ever, more and more enterprises are highlighting the benefits
of reverse logistics.

Initially, the term reverse logistics was used in relation to
the role of logistics in the recovery, disposal and manage-
ment of hazardous materials; broader view also recognizes
all aspects of logistics activities carried out to reduce the
consumption of resources, recovery, search for substitutes,
re-using materials and recycling (STOCK J.R. 1992). Relying
on the definition proposed by Szottysek and Twarog, reverse
logistics is shaping the flows of waste and related infor-
mation from the place of their origin to their place of man-
agement, involving the recovery of value (through re-use,
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recycling or reclaiming) or to the proper disposal or long-
term storage to economizing the environment (SZOLTYSEK J.,
TWAROG S. 2017). Regardless of the used term for environ-
mentally oriented logistics concept, it emphasizes the need to
reduce the negative impact of economic activity on the envi-
ronment. Objectives and tasks of reverse logistics are fo-
cused on waste, which, after appropriate processing may
return to the logistics system as a valuable products or recy-
clable materials. The main objective is to reduce waste gen-
eration, in particular, those that end up in landfills. Increas-
ingly, attention is being drawn to the limited capacity of the
environment. The aim should be to maximize the amount of
recyclable materials in production and consumption, which
will reduce the amount of raw materials consumed
(GRABARA J., ET AL. 2014). Owing to lengthening product
life cycle, which is cost-effective and pro-environmental,
reverse logistics promotes another usage of resources
(GRABARA J. 2013). Moreover, the minimization of costs
related to the acquisition of secondary raw materials have to
be taken into account and they must be put back into the
economic system. Sometimes the energy and material circu-
lation is so large that the re-use of the product or part be-
comes unprofitable. Therefore, optimization of the reverse
flow should include both pro-environmental goals, as well as
economical. One way to control waste management is to
monitor the flow of materials. It allows the detection of vari-
ous irregularities in the creation and accumulation of waste.
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For several years, the information revolution could be wit-
nessed. The introduction of new information technologies
and the effective use of human resources play a key role in
the functioning of enterprises. One of them are ERP (Enter-
prise Resource Planning) systems, used for collecting, stor-
ing, managing and interpreting data from all areas of busi-
ness operations with a set of subsystems integrated with each
other. The data come from common sources, usually from
relational database management systems (MESJASZ-LECH A.
2014). The key benefits of the ERP systems implementation
is to improve the organization of the company's activities,
information flow, facilitate the data entry and access, in-
crease data security, effective management of sales and pro-
duction planning, tracking and analysis of business processes
and cash flows. The activities of all departments are syn-
chronized with one another, and the data is stored in a single,
integrated system. An important feature of ERP systems is
the ability to flexibly adapt to the requirements and specific
of companies. They may be extended with additional mod-
ules or new functions to existing modules. Therefore, the
scale of the use of these systems is becoming wider.

In the context of reverse logistics it is worth to mention
advantages such as easy control of inventory, monitoring
purchases of materials, the ability to reduce the cost of stor-
ing inventory, production and operating costs, improve the
timeliness of deliveries. In addition, the implementation of
the ERP system clearly defines the division of power and
responsibilities of employees. All of these factors significant-
ly affect the profit maximization of the company. In 2014
twenty percent of companies implemented ERP or CRM
systems on a regular bases (SROKA M. 2015). In 2015 the
percentage of companies using ERP systems was 20.9%.
Depending on the size of a business, these indicators are as
follows: the highest percentage is found in large enterprises -
83.2%, medium size - 46.5% and in small ones - 14.2%
(GUS, 2017). In each of these classes there was an increased
implementation of ERP systems in comparison with the
previous year. However, the number of enterprises using
ERP systems in Poland in comparison with other EU coun-
tries remains low.

The functions of reverse logistics are rarely implemented
in computer systems. To effectively manage waste streams in
the enterprise, they must be adequately controlled. One way
to control waste management in the context of reverse logis-
tics is to monitor the flow of materials. This allows the detec-
tion of various irregularities in the creation and accumulation
of waste. In the absence of solutions in the field of reverse
logistics, monitoring, and, thus, the management of waste
streams, it is very difficult. This article is an attempt to create
solutions to support reverse logistics. For this purpose, we
implemented reverse logistics module to the existing ERP
system to enable the monitoring of waste streams in the en-
terprise.

Microsoft Dynamics NAV (formerly known as Navision)
is a product existing more than two decades. Microsoft Dy-
namics NAV has been implemented in more than 117 000
companies in over 42 countries (MICROSOFT DYNAMICS
NAV, 2017). It allows to handle common ERP systems
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tasks. Moreover, it is customizable by authorized Microsoft
partners to meet the needs of the company and the require-
ments of the industry. All modules of the system, associated
with the different areas of business (financial management,
sales and marketing, purchasing, warehouse, resource plan-
ning, manufacturing, service management, human resources,
administration), use the common database, which forms the
core of the system. Microsoft Dynamics NAV offers a com-
plete service of production, but does not support all indus-
tries. It is estimated that the standard package provides about
80% of common needs of the industry, while the remaining
20% has to be developed by business application program-
mers. Some industries have close to 100% fit out of the box,
while others require the creation of up to 80% of functionali-
ty (BRUMMEL M. 2010).

A certain functionality associated with returns and reverse
logistics is already built into the Dynamics NAV system. It
allows to increase customer satisfaction and optimize the
flow of production sale streams by managing repairs, returns,
inventory and receiving compensation. It includes the issu-
ance of item replacement, control of returned goods, sending
returns for repair, adjustment of balances, adjustment of the
inventory and accounting costs associated with handling
returns. Many employees of different departments may be
involved in these activities. As the costs associated with
returns are usually high, their optimization is important. It is
supported in Dynamics NAV by quick response to return
requests, flexibility to perform multiple actions at the same
time, monitoring of documents related to the process of re-
turn, handling the entire flow of return, including the genera-
tion of documents. In the case of returns handled by custom-
ers, the system allows to record compensation arrangements,
issue of substitute goods, price reduction, giving out repaired
goods and to be repaired, answers to queries. In the case of
returns to vendors, the system allows to determine the com-
pensation issue inventory, create purchase orders relating to
trade in goods.

One way to control waste management is to monitor the
flow of materials. This allows to detect various irregularities
in the creation and accumulation of waste. In addition, com-
panies are obliged to monitor and report on waste in accord-
ance with the classification (Dz. U. 2001 No. 112, ITEM.
1206). ERP systems such as Dynamics NAV do not have
reverse logistics modules. Only in SAP we have a Waste
Management component to our disposal (SAP, 2017). The
component is fuzzy integrated with all the needed compo-
nents such as Basic Data and Tools, Product Safety, Danger-
ous Goods Management, Engineering change management,
Classification system, Document management system, Mate-
rials management, SAP Warehouse Management, Batch
management, Controlling or Financial Accounting. relevant
information concerning waste from a logistics, physical-
chemical, or legal point of view can be added. Waste chan-
nels are created by linking waste generators, waste disposers,
waste transporters, authorities, and waste approvals. The
module allows to generate various legal documents and re-
ports.
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Table 50007 WasteQuantity - Table Designer

Data Type  Length
Code 20

Description

E... Field Mo. Field Name
¥ 1 Item No.

b v 2 WasteType
v 3 Quantity

Table 50007 WasteQuantity - Keys

Enabled Key

» v liem No.,WasteTypel

Fig. 1. Table storing waste amount with a project view of the primary key

Source: own study

As aforementioned, Microsoft Dynamics NAV does not
support directly waste management, thus in the paper we
propose in the next section a novel module for Dynamics
NAYV system that helps to manage waste streams and aggre-
gates them in groups according to the regulations.

2. Waste Monitoring System

Dynamics NAV provides support for production with the
ability to define bills of materials (BOMs), routings, to create
production orders and forecasts, material requirements, sub-
contracting and workloads. Creating new features of Mi-
crosoft Dynamics NAV is carried out in a C/SIDE (Cli-
ent/Server Integrated Development Environment) with the
C/AL programming language. The most important object is
BOM that defines the list of materials needed for manufac-
turing and materials management is done using the route.
New functions are created by tables in the database, which is
usually handled by Microsoft SQL Server. Next, the function
code is created with the necessary forms.

While many issues related to the production are predefined
in Dynamics NAV, monitoring of the waste had to be added
to the system. For this purpose, a database table called
»WasteTypes” was defined, containing a catalog of waste
(Dz.U. 2001 No. 112, ITEM. 1206).

In order to count the amount of waste of each type,
WasteQuantity table was defined (Fig. 1) and the primary
key was established.

It is a field which values cannot duplicate in a table. the
primary key in the table WasteQuantity on the field Item No.
and the foreign key field is WasteQuantity from the table
WasteTypes were set.

Database is logically consistent set of related data
(ELMASRI R., NAVATHE S. 2015). In the paper only relational
databases are considered where data are stored in the form of
two-dimensional relations (Tables). Records are stored in
tables in any order, and are identified by one or more col-
umns forming a unique primary key. In order to create alog-
ical connections between tables, relationships are used.

If the records in one table have logical connections with in
other tables realized by fields being their counterparts (e.g.
the type of waste in the table ,,WasteTypes” and the type of
waste in the table ,,WasteQuantity”), then by using primary
and foreign keys create relationships between tables can be
created. The primary key in the table ,,WasteTypes” is
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a foreign key in the table ,,WasteQuantity”. Unique identifi-
cation of records eliminates random errors. With relation-
ships we can simultaneously process data from different
tables. There are three types of relationships; one-to-one
(each record in Table 1 can be matched to only one record in
Table 2), one-to-many (a record in Table 1 can be matched to
multiple records in Table 2, but a record in the Table 2 may
have only one corresponding record in Table 1) and many-to-
many (one record in Table 1 may have many matching rec-
ords in Table 2 and vice versa). Tables ,,WasteTypes” and
»WasteQuantity” were connected with each other by one-to-
many relationship. One record from the table ,,WasteTypes”
can have many matched records from the table ,,WasteQuan-
tity” and record in the table ,,WasteQuantity” can have only
one matched record in table ,,WasteTypes”. When creating
relationships, referential integrity is set to be observed when
adding or deleting records in the tables. As a result, it is not
allowed to enter other types of data than are defined for
a field, or to leave blank space in the field with the primary
key. (BEYNON-DAVIES P. 2000)

To convert waste we defined functions in C/AL called
CountWaste (Fig. 2). As a result, waste is automatically
aggregated within this category. The procedure CountWaste
is defined inside the Navision NAV table named WasteQuan-
tity that stores information about waste in the company. The
filter of the table for the relevant waste codes is set by using
setRange function of the C/AL language. If the FindFirst
function finds the record in a table of the searched type of
waste, the amount of the current record is added to the varia-
ble. Loop retrieving waste at the table works until it reaches
the last record in a filtered set of records.

E=H EETE ™%

CountWaste - C/AL Locals

‘ Parameters | Return Value | Variables | Text Constants

Name DataType Subtype Length
3 Em Record Production BOM Line
wastQuantity Record WasteQuantity

Fig. 2. The window defining the function counting the number
of waste by category

Source: own study

The flexibility of Microsoft Dynamics NAV is one of the
main advantages of this system. Almost always there is the
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possibility of adding functionality to meet the demands of the
enterprise. In this article, features supporting business pro-
cesses of reverse logistics were added. By implementing the
appropriate code and creating new tables, users can perform
operations associated with production waste. The newly
added functions of the system enable accurate monitoring of
generated waste. These waste amounts are immediately as-
signed to a group, in accordance with Regulation of the Min-
ister of the Environment, Natural Resources and Forestry,
which enables rapid and efficient reporting.

4. Summary and conclusion

Companies are constantly looking for ways to increase
profits, customer satisfaction, and gain advantage in the
environment. Profit maximization requires the management
of the flow of the product and the logistics of feedback from
the very beginning. Waste management in medium and large
enterprises is usually a very complex process consisting of
personnel, storage, containers, vehicles, etc. ERP systems
can provide a good basis for logistics management feedback,
but achieving the maximum of their capabilities requires to
design a system specifically for the given supply and produc-
tion chain. Microsoft Dynamics NAV is a very efficient and
flexible solution to handle every aspect of reverse logistics
by adding appropriate functionality. The system is based on
mutually related modules whose scope intermingle. An im-
portant element of the system is its integration with other
business applications. The article describes the use of a sys-
tem to manage the elements of reverse logistics and is an
example of the creation of a new function counting catego-
ries of waste for the purposes of statutory reporting.

Application of the developed module that supports an arca
of reverse logistics provides many benefits to a company. By
implementing the appropriate code, creating new tables and
functions users can perform operations associated with pro-
duction waste. By defining the types of waste in the manu-
facturing BOM, we achieve automatic identification of data
concerning waste generated in the production process. Data
related to waste management is updated in real time. This
allows full monitoring of waste, which greatly facilitates
their control. Since the presented module automatically gen-
erates the waste database, managers can perform analyses to
properly manage waste produced in the enterprise. These
analyses can be performed on both the current data and the

historical data stored in the database. The required statutory
reporting is also performed automatically, because the same
system classifies waste belonging to a group defined in the
Regulation of the Minister of the Environment of 9 Decem-
ber 2014. on waste list. This allows to save time and avoid
errors in the report. To date, usually obligatory reports of
waste were created by hand, which takes time and is prone to
errors.
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