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Abstract 
The article discusses the application and optimal adaptation of technological tools to support efficient opera-
tions and successful positioning companies and enterprises in the market competition. The strategy for supe-
rior execution of business processes implies technical support and integration of software solutions as well.
Supply chain management is becoming increasingly significant in business, thus this article is concerned with 
analyzing and proposing one method for its implementation. Supply chain management is viewed through the
implementation of ERP systems, since these systems can significantly improve the control over operations
throughout the company or enterprise. Opting for open source, as a modern business paradigm, has its bene-
fits, since the costs of open source software tools are much lower, and the software itself is reliable and effi-
cient enough. 
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Introduction 
Especially over the past twenty years, technologi-
cal innovations have been changing the way com-
panies operate to a great extent (Fawcett, Wallin, 
Allred, Fawcett, & Magnan, 2011), and made a 
great impact not only on information technology, 
but also the economy and modern society in gen-
eral. It is an indisputable fact that business pro-
cesses undergo development and innovation at a 
growing pace (Đurković, Trninić, Vuković, & 
Raković, 2010). In order to maintain continuous 
development and gain competitive advantage, 
organizations need to modify their information 
support to appropriately meet contemporary re-
quirements. 

In the midst of continuous change, especially 
in times of crisis, it is essential for all of the pro-
cesses within a company to run as efficiently as 
possible. Supply chain management is becoming 

recognized as a growingly significant an element 
of business, which can operate effectively only 
with a suitable software support. The essential and 
continuous intent to minimize costs may be car-
ried out in the best possible way only by adopting 
a systematic approach to the integration of cus-
tomers, suppliers, and storage, while simultane-
ously meeting customers’ needs (Symeonidis, 
Kehagias, Koumpis, & Vontas, 2003). Implemen-
tation of this integration requires a sophisticated 
approach to supply chain management. Supply 
chain management is becoming a key element of 
business operations (Heng, Wang, & He, 2005), 
one that virtually cannot be considered outside the 
context of ERP. This is exactly why the subse-
quent section provides a short overview of ERP. 
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1. ERP 
ERP (Enterprise Resource Planning) is an inte-
grated information system that is supposed to 
cover all functions and processes within an organ-
ization. These systems can significantly improve 
control over operations throughout the whole or-
ganization, thus facilitating more effective and 
efficient business. Balaban, Ristić, Đurković, 
Trninić and Tumbas (2006) state that they achieve 
their business goals by means of the organiza-
tion’s ERP systems, specifically by introducing an 
integrated database enabling them to obtain nec-
essary information for managing the organization. 

There are numerous ERP systems available in 
the market, but organizations often choose to 
build them themselves. ERP systems provide a 
variety of functionalities that are represented as 
modules or subsystems. Because of their diversi-
ty, there is no single classification of modules. 
Some of the modules are (Balaban, et al., 2006; 
Eresource, 2009) : 

 

 Finance Module, 
 Human Resources Module, 
 Sales & Distribution Module, 
 Inventory Management Module, 
 Production Module etc. 
 

In the beginning of the development of ERP 
systems, they mostly represented an independent 
concept; however, over time, as business require-
ment became more specific, numerous new tech-
nologies and services became adjoined with ERP 
systems. Leskovšek and Golob (2010) mention, 
among other, the following reasons for replacing 
and modifying the existing ERP systems: outdated 
technology, company growth, new business pro-
cesses, partners’ demands, new market channels 
etc. Traditional ERP has evolved into the ERP II 
concept (Moller 2005; Bakht, 2006; Mattison, 
2011), which nowadays symbolizes an intercon-
nected infrastructure, without which modern busi-
ness is impossible. ERP II concept consists of 
four layers (Figure 1) (Moller, 2005): 

 

1. The core components: represents the inte-
grated database and applications that com-
municate with the database. 

2. The process layer: this layer represents the 
traditional ERP concept, the one that ERP 
II concept relies on. 

3. The analytical layer: this layer incorporates 
new technologies, such as: Supply Chain 
Management (SCM), Customer Relation-
ship Management (CRM), Supplier Rela-

tionship Management (SRM), Product 
Lifecycle Management (PLM), Employee 
Lifecycle Management (ELM) and Corpo-
rate Performance Management (CPM). 

4. The e-business layer: this layer facilitates 
communication and integration between 
the ERP II system and external entities. 
This layer encompasses applications of fol-
lowing types: Business to Consumer 
(B2C), Business to Business (B2B), Busi-
ness to Employee (B2E) and Enterprise 
Application Integration (EAI). 
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Figure 1   Conceptual framework of ERP II  
Source: Moller, 2005 

 
As we can see, supply chain management is an 

integral part of ERP II concept’s analytical layer. 
We have briefly reviewed the main characteristics 
of components of SCM. 

 
2. Supply chain management 
Information technology has transformed the way 
supply chain is managed, thus making the most 
efficient execution of the principal components of 
the supply chain possible (Huynh, & Chu, 2011). 
It is very important to retain existing customers, 
and certainly more cost-effective than attracting 
new ones (Vuković, Raković, & Đurković, 2011; 
Trninić, Đurković, Vuković, & Raković, 2012). 
This is incomparably easier by means of SCM and 
CRM application. According to Wailigum 
(Wailgum, 2008), supply chain management con-
sists of five basic components: 
 

1. Plan. This component is a strategic part of 
SCM, and is, among other things, associat-
ed with developing a set of metrics to mon-
itor the supply chain. 

2. Source. After defining the strategy and 
metrics, the following step is to select a 
supplier. A set of pricing, delivery and 



 

 

Jelica Trninić et al.        Open Source ERP as Supply Chain Management Support 21 

STRATEGIC MANAGEMENT, Vol. 19 (2014), No. 2, pp. 019-026x

payment processes are developed at this 
stage, as well as metrics, created to control 
these processes. 

3. Make. After the strategy has been set and 
suppliers have been selected, it is necessary 
to create a schedule of activities that are re-
quired to complete production, testing, 
packaging and preparations for shipment. 

4. Deliver. After the manufacturing process 
has been completed, it is necessary to co-
ordinate the reception of purchase orders, 
storage system, and transporters, all for the 
purpose of delivering products or services 
to the customers. 

5. Return. It is often necessary to take back 
damaged products and provide support to 
customers that experienced certain prob-
lems with the delivery. 

 

It is virtually impossible to execute all of the 
above components of SCM efficiently without a 
well-implemented ERP system. A well-designed 
ERP system can be an indispensable foundation of 
efficient supply chain management (Huynh, & 
Chu, 2011; Fawcett, et al., 2011). In recent times, 
software manufacturers have been implementing 
supply chain management modules into their ERP 
systems more often. According to Caruso (2009), 
there are four ways that an integrated ERP system 
can improve supply chain management: 

 

1. The information stored in ERP systems 
provides an opportunity to better under-
stand the customer's wishes. 

2. Providing information about goods 
throughout the entire supply chain. This in-
formation enables the company to make the 
best production and purchasing plan. Cer-
tain information on goods must be made 
available to customers. 

3. Integrated ERP systems should facilitate 
integration with suppliers and thus reduce 
costs manufacturing and warehousing 
costs.  

4. Enabling supply chain performance man-
agement by means of defining key perfor-
mance indicators and measuring their ful-
fillment using information stored in the 
ERP system. 

 

The open source community is on the rise; 
more and more applications coming from this 
community can almost equally rival ones coming 
from the commercial software industry. Since the 
costs of open source software tools are much low-
er, these tools are very appealing. 

3. Open Source - the theoretical basis 
The Open Source Initiative did not emerge as an 
entirely new concept when it comes to terms of 
use and redistribution of software. Long ago in 
1984, Richard Stallman founded the Free Soft-
ware Foundation, which defined user rights thru 
the GNL license (Bona, & Ockman, 1999). Of the 
most important provisions that constitute this li-
cense, one should mention that it implies free 
software download, its free alteration or extension 
of its source code, with the obligation that further 
redistribution of altered or extended software has 
to be made with the same licensing rights. 

Although it was not promoted in the same 
fashion, the definition of open source encom-
passes many Stallman’s ideas and can be per-
ceived as a derivative of his work and efforts. The 
definition was set by the Open Source Initiative, 
founded in 1998 by Bruce Perens and Eric Ray-
mond. This definition represents a standard, pre-
sented as a document under the name of “The 
Open Source Definition”. This document is used 
when deciding whether a software product can be 
released under an Open Source license. For this to 
happen, the software must fulfill ten criteria set by 
Bruce Perens (The Open Source Definition, n.d.). 
The basic principles are inherited and represent 
identical or slightly modified rights compared to 
the license set by Stallman.Undoubtedly, the big-
gest advantage is the mandatory delivery of the 
complete source code along with the software, 
and freedom to modify and expand the software. 
This most prominent example of this is debugging 
performed by a vast number of users, where de-
bugged versions are promptly available to every-
one. Contrary to that, when it comes to commer-
cial software, a significantly smaller number of 
programmers are engaged on debugging, so de-
bugged versions have to be waited for. Another 
advantage that should be mentioned here is soft-
ware localization, which is the reason why open 
source software can be downloaded in many lan-
guages. Owing to its liberty and independence 
from platforms and programming techniques, 
open source has instigated the development of 
numerous projects and foundations, such as 
Apache Software Foundation – creators of 
Apache web server, Eclipse Foundation with their 
Eclipse development environment and the Mozilla 
Foundation – the author of the most widespread 
web browser. New organizations opt for more 
sophisticated models of governance; their mem-
bership is therefore most commonly formed on a 
legal level (Letellier, 2008). 
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3.1 The economic paradigm 
When considering open source software develop-
ment, the issue of the economic viability immi-
nently arises, since these projects are based on 
free licenses, where the source code is distributed 
and given to users free of charge. It is a fact that 
the advocates of open source inadvertently created 
a new and unexpectedly successful economic par-
adigm in the software industry (Perens, 2006). In 
order to understand the economic paradigm of 
open source software, we should consider the fact 
that nowadays software is an indispensable part of 
every large company’s business operations, with-
out which the company would be less competitive 
or even cease to operate. This relates to compa-
nies that are not in software production business. 
Before open source licenses appeared, software 
was distributed through retail chains, while soft-
ware prices were quite high, due to accumulated 
production and sales costs. Since the consumer 
has to pay for the software in advance, and then 
start using it, it often happened that only through 
the deployment of the software did consumers 
come to a conclusion that the software was defec-
tive or doesn’t meet all their requirements. The 
other solution implied utilizing the company’s 
own resources for software development, which 
was possible only in larger companies that had IT 
experts available in their team. This is a somewhat 
better option for a company that has a need for 
specialized software, but the costs are still there, 
as it is necessary to employ human resources over 
a long period of time required for software devel-
opment, and subsequently for various upgrades 
and updates. Such software often has unused po-
tential that can be noticed only if other companies 
start using it as well.  

It is this issue that stimulated the successful 
development of the open source paradigm, where 
a great number of entities (individuals, compa-
nies, academic institutions, etc.) jointly participate 
in the development and improvement of software. 
Development process usually begins with an indi-
vidual initiative, very similar to software devel-
opment by experts within a company. If this is a 
product that might be useful for others, it gets 
published, whether it is completed or not. Only 
when other entities begin to use this software 
product does the open source paradigm begin to 
function fully (Perens, 2006). In a nutshell, if the 
software is useful to others, they begin to use it 
more intensively, and given the fact that the 
source code is available, modify and expand its 
modules and return such expanded and modified 

code to the community. Finally, it often happens 
that an individual or a company that started de-
veloping the software, get their software back 
debugged, expanded with some functionalities, 
completely free and without additional costs and 
employment of their own human resources. Linux 
operating system can be given as an example. It 
originated as an excellent replacement for previ-
ously widespread Unix OS. Many companies tried 
to develop an operating system that would out-
shine Unix OS. However, Linus Torvalds man-
aged to do this himself, owing to the open source 
paradigm. Since 2006, it is believed that only two 
percent of the Linux kernel was written by Tor-
valds, and that the rest is the contribution by the 
open source community. 

 
3.2 Benefits and risks of OSS 
Development of open source software is much 
faster than the development of commercial appli-
cations. Given the access to the source code, 
software development lifecycle can be infinite, 
that is, while the need for extensions and devel-
opment of new versions exists. At this point it 
would be useful to emphasize the risk associated 
with commercial software. If the company that 
developed the software goes out of business, the 
possibility of debugging, expansion and develop-
ment of new versions ceases as well. As regards 
user support, open source tools once again have 
the upper hand, since companies involved in the 
development of commercial software need to al-
locate financial resources for their employees, 
while open source community provides support 
through forums or websites. Of course, there is a 
risk that this necessity will disappear, hence the 
company must determine the significance of the 
open source tool on the market and the size of the 
community that uses and develops it, since the 
likelihood of a tool’s survival and its support is 
directly proportional to the size of the open source 
community (Kenwood, 2001). 

The fact that a great number of developers and 
companies use and develop the software causes 
another problem, which is how to synchronize 
new versions and bug fixes. This problem can be 
resolved by means of revision control tools that 
automatically update software distributed via a 
centralized server. In order avoid branching of an 
open source software, a formal corporate structure 
is necessary behind the project. The Linux operat-
ing system, whose kernel is identical in 99% of 
cases, may serve as an example of best practice. 
Apache is another example of a company that 
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provides professional support for their of open 
source projects. Consistency is insured thru the 
use of Apache Subversion tools. Subversion pro-
ject was initiated in early 2000, replacing the pre-
vious CVS revision control system (Pilato, 
Collins-Sussman, & Fitzpatrick, 2004).  

Open source solutions have proved to be ex-
ceedingly successful when it comes to enterprise 
resource planning and management tools, chiefly 
owing to these advantages in development and 
implementation. The Apache Company is behind 
the development of a open source project under 
the name of “Apache Open for Business” 
(OFBiz), which is used for electronic customer 
relationship management, supply chain manage-
ment, human resources management and manag-
ing other corporate resources. A short overview of 
this project is provided in the following section. 

 
4. Apache Open for Business 
Apache OFBiz is an open source development 
framework, designed to ease the development and 
implementation of enterprise resource planning 
(ERP) software. The framework itself is imple-
mented in Java, and system configuration is based 
on XML. ERP software usually denotes systems 
that seek to integrate all business processes and 
data associated with them into a single unit. 
OFBiz development framework comes bundled 
with all necessary elements one might expect of 
an ERP software. The user can employ this tool as 
a fully complete and functional solution, or 
choose to spend time and money on customizing 
and developing a solution based on the OFBiz 
code, which would be in accordance with their 
needs, that is business requirements (Wong, & 
Howell, 2008). OFBiz is distributed under the 
Apache License Version 2.0, which allows the 
user to use, adjust, modify, upgrade, repackage, as 
well as to sell solutions they developed based on 
the OFBiz code, entirely free of charge. By down-
loading and installing the development frame-
work, users get a fully functional tool for invento-
ry management, accounting, supply chain man-
agement, manufacturing, with exceptional options 
for maintaining and modifying the system. By 
installing, users also get an e-commerce applica-
tion that is can easily compete with applications 
worth millions of dollars, such as those used by 
the Amazon company (Wong, & Howell, 2008). 

In an attempt to illustrate the magnitude and 
the significance of this product, we may state that 
the complete solution consists of over 180,000 
lines of Java code, and about 195,000 lines of 

XML. The data model consists of over 700 do-
main classes, designed based on industry practice. 
Large companies such as British Telecom and the 
United Airlines can be mentioned as some of the 
many users of this software (Hessellund, & 
Sestoft, 2008). 

 
4.1 Origin and development 
OFBiz was created in May 2001, when David E. 
Jones and Andy Zeneski realized that they were 
working on the similar subject separately, and that 
the existing solutions were inadequate at that 
point. They concluded that these problems can be 
overcome by means of an open source model. 
Over the following five years, the OFBiz commu-
nity has grown, as well as the number of compa-
nies that adopted this solution as their ERP sys-
tem. In January 2006, Apache Incubator Project 
Management Committee accepted this project, 
and in December of the same year, the company’s 
Managing Board declared OFBiz the leading pro-
ject. Up to now, OFBiz remains a very active, 
nonprofit project, driven by a community of users 
and volunteers (Wong, & Howell, 2008). 

 
4.2 Architecture 
OFBiz is an open source application, written us-
ing Java, Java Script, Groovy programming lan-
guage and XML. During the installation, it uses 
Derby as a database, which is reasonable, since 
Derby is an Apache product and an open source 
relational database entirely implemented in Java. 
There is however, has a downside to this, which is 
reflected in the lack of a simple database man-
agement system with a user interface. Fortunately, 
this obstacle can be overcome by selecting anoth-
er database during the installation. OFBiz sup-
ports all relevant databases, such as: Oracle, 
MSSQL, MySQL, Postgres, Sybase, Firebird and 
others. 

Structure of the database used by OFBiz is 
based on Silverstone’s Data Model Resource 
Book, which encompasses over 800 entities and 
more than 3000 relations. This universal model is 
widely accepted and used in numerous applica-
tions intended for supporting corporate opera-
tions. Structures of tables and relations between 
them are completely described in XML files, and 
thus can easily be modified and adjusted. The on-
ly limitation is that the code must be recompiled 
after each alteration of entity structure. 

OFBiz uses the three layer architecture model 
and controller.xml file as the main servlet for ac-
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cepting and processing requests, regardless of 
whether they are directed to a page or service. 

 

 
 

Figure 2   OFBiz architecture 
Source: Authors 

 
Data layer is responsible for managing the da-

tabase. The Entity Engine is the basis of this layer. 
It is responsible for connecting to a database, 
searching and reading data, entering, and so on. 
Tables are defined within the entitygroup.xml file, 
while relations and primary keys are defined the 
entitymodel.xml file. Owing to this approach, even 
less experienced programmers can be productive, 
even without any knowledge of SQL. 

Business logic layer is based on service-
oriented architecture, web services (SOAP, 
XML). All definitions are stored within the 
servicedef directory, where the implementation of 
services is placed within the script subdirectory if 
it is XML or src if it is Java. Service engine is 
responsible for managing and calling these ser-
vices. In a nutshell, services are simplified pro-
cesses that execute a certain task. When defining a 
service, it is necessary to determine input parame-
ters that service uses for processing, as well as 
output parameters, which the service will return as 
a result of processing (Jones, 2006). 

The top layer is the presentation layer that 
stands for applications OFBiz ERP's. Owing to 
the great flexibility of the work environment, de-
velopers can easily add their own applications, or 
modify the existing ones. 

OFBiz uses following the technologies to run: 
Event Driven Architecture (EDA - Architecture 
driven events) and ECA (SECA, EECA, MECA). 
ECA is an acronym for Event Condition Action 
(actions caused by events). SECA for services, 
EECA entities, MECA for mail (Jones, 2006). On 
account of ease of use, the XML Mini-Lang was 

introduced as an addition to a vast number of tools 
used by OFBiz. It proved to be a great tool for 
simplifying the coding of different operations, 
often by two-thirds, compared to equivalent Java 
methods. Simplicity of the code enables even 
semi-professional users of OFBiz to understand it. 
This tool is most frequently used to process input 
data, connect services into superior units, com-
municate with the database and so on. 

Groovy programming language is used in 
newer versions of OFBiz, as a substitute for pre-
viously used Bean Shell. Groovy is an object-
oriented programming language intended for the 
Java platform. 

 
4.3 System Modules 
Party is associated with CRUD (Create, Read, 
Update, Delete) functions for users who may be 
individuals (person) or legal entities (party group). 
This has proved to be the best solution for avoid-
ing data redundancy in some other data models. 
This entity is closely related to Contact Mecha-
nisms, which contains data on the address, tele-
phones, email, web address etc. There is also a 
relation with the Roles table, which is associated 
with the entity’s role: customer, supplier, employ-
ee, manager, salesperson and so on. Practically, 
one entity can have multiple roles within the sys-
tem (Jones, 2006). 

Product entities contain data on products that 
the company manufactures or uses (even the ma-
terials used in manufacturing). Products are gen-
erally divided into goods and services. Goods are 
divided into raw materials, intermediate products 
and finished products. Products are organized in 
categories. One product may belong to multiple 
categories, and even categories may be interrelat-
ed. Categories are further organized into catalogs, 
which represent a starting point when entering a 
group of products. Inventory management and 
promotions are related to catalogs, which enables 
different sales channels to use same product group 
in different ways. This module supports defining 
different prices for different customers, as well as 
the use of multiple currencies, with conversion 
according to a defined rate. It is also possible to 
define product availability with a start and end 
date, along with many other options (Jones, 
2006). 

Order entities contain information on orders, 
generated by the customer through the e-
commerce application, although there is a possi-
bility to enter them from the application. Each 
new order is automatically recorded and presented 

Data layer
Entity Engine

Business logic layer

Service Engine

Presentation layer (user interface)
OFBiz applications

Controller.xml
(request-map) , (view-map)



 

 

Jelica Trninić et al.        Open Source ERP as Supply Chain Management Support 25 

STRATEGIC MANAGEMENT, Vol. 19 (2014), No. 2, pp. 019-026x

in this module, making it possible for the manager 
to further administer the order – send a pro forma 
invoice, record payments, dispatch goods etc. 

Facility represents a building or some other 
physical location. Examples of facilities include: 
warehouses, retail stores, company’s office build-
ings, private premises in a large office building, 
and so on. This module is related to the Contact 
Mesh information set. Facilities are related to in-
dividuals or legal entities (individuals work within 
a facility, legal entities control it, etc.) Products 
and product groups are also associated with ob-
jects (Jones, 2006). 

Shipment entities are used for monitoring in-
coming and outgoing shipments and updating 
quantities of goods in stock. 

Marketing module is used in various market-
ing campaigns within a company, as the entities 
belonging to this module facilitate efficient moni-
toring and analysis of a campaign’s success. 

 
Conclusion 
Adequate selection and implementation of soft-
ware tools that ought to provide support in moni-
toring operations, decision-making and increasing 
companies’ competitiveness in the market is al-
ways a complex task. The process of designing 
and developing an information system never has, 
nor can have, all of the software components pre-
defined. Information technology has transformed 
the way supply chain is managed, making the 
most efficient execution of the principal compo-
nents of the supply chain possible. Analysis of 
functionalities of supply chain management sys-
tems that encompass business processes reveals 
that there are differences and specificities for each 
company, depending on its operations. The best 
solution would probably be to design a specific 
software solution for each company. However, the 
issue of cost-effectiveness of such solutions often 
arises. Another option could be to choice platform 
independent applications that be run on different 
software platforms. If we consider web applica-
tions as a possible choice, along with the efficien-
cy of cloud computing and obtainment of com-
plete open source solutions, choosing the right 
solution is obviously not an easy task. It is left to 
each company to assess the advantages and disad-
vantages and choose the tool, in accordance with 
their needs and material resources. Unanswered 
questions discussed above made it possible to de-
liberate over the obvious problems and present 
one of the possible solutions. SM 
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