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Abstract. Enterprise resource planning (ERP) systems attract a high attention
and open source software does it as well. The question is then if, and if so,
when do open source ERP systems take off. The paper describes the status of
open source ERP systems. Based on literature review of ERP system selection
criteria based on Web of Science articles, it discusses reported reasons for
choosing open source or proprietary ERP systems. Last but not least, the article
presents some conclusions that could act as input for future research. The paper
aims at building up a foundation for the basic question: What are the reasons for
an organization to adopt open source ERP systems.

1 Introduction

In the last decade, an explosive interest have been shown in enterprise resource
planning (ERP) systems as well as in free and open source software (FOSS) systems.
In this paper, we aim at presenting the status of the combination of these two areas,
namely open source ERP systems. This is interesting at least for two reasons. Firstly,
the development model of open source has changed during the latest years and the
question is how the “new” development model for open source influences future
development of ERP systems. Secondly, software vendors of proprietary ERP
systems face some challenges, which they need to take care of, if they should be able
to stay in the business also in the future. The basic question discussed in the paper is:
What reasons are there for adopting open source ERP systems?

The rest of the paper is organized in the following way: section 2 introduces the
subject by giving definitions of ERP and section 3 of the open source development.
Section 4 then discusses open source ERP systems and describes the status of open
source ERP systems. Section 5 includes results from a literature review on ERP
system selection criteria and discusses how open source and proprietary ERP systems
fulfill them. The final section of the paper offers few suggestions for future research
related to adoption of open source ERP systems.

2 Enterprise Resource Planning Systems

ERP systems have received a lot of attention in the last years and there are many ERP
system research instances and quite a lot of reviews, e.g. Shehab, Sharp, Supramaniam,
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and Spedding [1], Esteves and Pastor [2] and Botta-Genoulaz, Millet and Grabot [3].
ERP systems emerged in the 1950s and 1960s when computers were introduced in
organizations [4]. This software is often defined as standardised packaged software
designed with the aim of integrating the entire value chain in an organization [5, 6].
Wier et al. [7] argue that ERP systems aim to integrate business processes and ICT into
a synchronized suite of procedures, applications and metrics which goes over firms’
boundaries. Kumar et al. [8] say ERP systems originated in the manufacturing
industry, where the first generation of ERP systems was introduced. According to
Kumar and van Hillegersberg, development of the first generation ERP systems was an
inside-out process, going from standard inventory control (IC) packages, to material
requirements planning (MRP), material resources planning (MRP II) and then further
on expanding it to a software package that aims to support the entire organization
(second generation ERP systems). This evolved software package is then described as
the next generation ERP system labeled as ERP II system which, according to Mgller
[4], could be described as the next generation enterprise systems (ES). This
development has increased the complexity both when it comes to usage as well as
development of ERP systems. The complexity comes from the fact that ERP systems
are systems that are supposed to integrate the organization, both inter-organizational as
well as intra-organizational, and its business process in a one suite package [9]. It can
be stated that ERP systems as well as the way how organizations use ERP systems
have changed a lot. However, these changes influenced also the way how ERP systems
are developed and sold. It can be suggested that the ERP system market is a market
that changes a lot all the time. This impacts what stakeholders there are in an ERP
system value-chain [10, 11] but also how these different stakeholders receive
competitive advantage from ERP systems. It can be clearly argued that an organization
does not receive competitive advantage by just implementing an ERP system any
longer [12, 13], and one reason for that could be that ERP systems focus on best
practices. The question could then be if an organization adopts open source ERP
systems since decision-makers in the organization see open source ERP systems as the
way of having a system that makes them different from competitors.

It may be suggested that ERP systems are complex business applications and the
complexity has increased when the software has matured. It may be also suggested
that the complexity to a high extent influences development, since the software aims
at supporting the entire organization’s business processes. This makes that ERP
systems need to have a high level of functionality adopted which are supposed to
support internal processes as well as external processes.

When reviewing existing literature on ERP systems such as for instance Shehab
et al., [1], Esteves and Pastor [2] and Botta-Genoulaz et al., [3] it is found that a major
part of the research is on implementation of ERP systems. It also shows that the main
problem presented is the misfit between ERP system functionality and business
requirements. Soh, Kien and Tay-Yap [14] describe this as a common problem when
adopting software package. The problem of “misfit” means that there is a gap
between functionality offered by the package and functionality required from the
adopting organization. It could be asked whether new delivery models for ERP
systems and ERP system related services such as application service provision (ASP)
or software as a service (SaaS) solve this problem. Another delivery model worth
mentioning is a combination of delivery model and development model, is the open
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source phenomenon. The next section will describe open source as a phenomenon and
the reason for doing so is to build up the base for later discussion of the question:
What reasons are there for adopting open source ERP systems?

3 Open Source Software

The origin of open source software can, according to Hars and Qu [15], be traced
back to the 1950s and 1960s. They describe it as that when software was sold, macros
and utilities were freely exchanged in user forums. However, the real take-off of open
source software was probably when Richard Stallman founded the Free Software
Foundation (FSF) that provided the conceptual foundation for open source software.
Bruce, Robson and Spaven [16] suggest that open source is mature and industry-
strength in many areas. The areas, which they give as examples, are operating
systems, application servers and security tools. When it comes to applications, they
state open source is not a mature area. However, they suggest that some exceptions
from this are business applications such as customer relationship management
(CRM), ERP, content management, and business intelligence. Bruce et al., [16]
describe this as the third wave of open source adoption. The first wave being the
adoption of open source as operating systems, the second wave then adoption of open
source as infrastructure systems (middleware, browsers, databases).

Riehle [17] states that there are two different types of open source software,
community open source and commercial open source. Riehle describes these two
types in the following way: Community open source is software developed by a
community while commercial open source is software that a for-profit entity owns
and develops. These types differ in who decides on the future direction of the
software. In the community case, individual developers, often in the form of a broad
community of volunteers, decides on which contributions that should be accepted in
the source code base. The “community” also decides on where the software is
heading. In the commercial case a company decides on what should be accepted into
the software code base. In this case the company also maintains the copyright and
decides what to implement next. This means that in the commercial open source there
are market-entry barriers. In the community open source situation no market-entry
barriers exist, and therefore can, given the right license, anyone set up a company and
start selling software according to Riehle [17]. What he states is that if someone starts
a company delivering open source software they will not sell the software as such,
instead will they sell its provision, maintenance, and support.

Riehle [17] describes costs as one reason why organizations adopt open source.
However, he states that the open source cost perspective is mainly a reason for
solution providers. The reason for this is that the customer pays for the software he or
she uses from a market perspective. This means that customers pay the fee that the
market demands. If then the solution provider can produce the software solution
cheaper by using open source, they can increase their profit or increase the cost for
delivered services to each costumer. According to Riehle [17] the result of this is that
solution providers gain the most from open source software because they increase
profits through direct cost savings and the ability to reach more customers through
improved pricing flexibility. Economides and Katsamakas [18] stipulate that open
source, despite the fact that it can be used for free, has costs related to the usage.
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Costs related are costs of learning, costs for installing, and costs for maintaining. But
there can also be higher support costs than for proprietary software.

According to Camara and Fonseca [19], open source software can be beneficial for
developing countries in two ways, namely as a means of reducing licensing costs, and
promoting indigenous technological development by having source code of these
products. A document on intellectual property rights and international development
commissioned by the government of the United Kingdom underpins that “developing
countries and their donor partners should review policies for procurement of computer
software, to ensure that options for using low-cost and/or open source software
products are properly considered and their costs and benefits carefully evaluated”
[20]. Other reasons for the adoption of open source software in developing countries
include avoiding being hostage to proprietary software [21], advancing knowledge
more quickly [22], and helping to set up an information economy [23]. All these
reasons apply also for open source ERP systems.

Hars and Qu [15] discuss motivations for why individuals participate in open
source projects. They state that individuals’ motivations can be categorized into two
broad categories: internal factors and external rewards. These two categories are said
to be a result of three factors, namely: social motivations, collective motivations, and
reward motivations. Proponents of open source emphasize that open source
programmers are not motivated by monetary incentives. Instead they are said to be
motivated by their personal hobbies and preferences or by the rewarding sense that
they increase the welfare of others [15]. Regarding information support, according to
the research of Lakhani and von Hippel [24], people respond to questions because
they expect reciprocity, they “help the cause” (i.e. like the idea of open source
software), they expect to gain reputation or enhance their career prospects, they
consider answering questions to be intrinsically rewarding, and for some, it is part of
their job (in case they work in a company, which sells a commercionalized version of
the software along with documentation and support).

Although it may seem that there many benefits stemming from usage of open
source software, there are not too many companies who adopt it. Goode [25]
conducted research on a sample of 500 Australia’s top companies in order to figure
out why their managers rejected open source software. According to his findings, the
main reasons is that managers perceive no relevance in its offerings, are concerned
about unreliable or transient support sources, lack available resources, or perceive no
requirement for open source technology in their businesses. The smallest groups
noted that they did not have time to implement it; they were already using commercial
closed source software. This suggests that at least some respondents see the adoption
of and migration towards open source software as a significant undertaking, with a
long and steep learning curve.

Last but not least, there is a question of measurement of an open source software
package “market” share. When software has no price, no purchase contracts and no
buyers and sellers, it may be difficult to estimate its impact. Thain, Tannenbaum and
Livny [26] addressed this problem and came up with three advices: plan for
measurement far in advance, use multiple techniques to collect data, and give the
users stake in the measurement. These advices are meant mainly for project teams
developing open source software and cannot be easily utilized by researchers.
Another approach to estimation of the number of open source ERP systems is used in
the next chapter.
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4 The Status of Open Source ERP Systems

There is no doubt that there is a great interest in open source. However, the question
remains if this could be said also about open source ERP systems. In order to get
some kind of answer to this question, we made an investigation of the distribution
channel SourceForge. SourceForge is as said above a distribution channel of open
source projects and on the website it states the following “SourceForge.net is the
world's largest Open Source software development web site. SourceForge.net
provides free hosting to Open Source software development projects with a
centralized resource for managing projects, issues, communications, and code”.
(www.SourceForge.net). In order to get a grasp of the status over open source ERP
systems, a search was made in November 2007 and the same search was then made in
November 2008. The search showed that there were 356 open source ERP system
projects registered on 27 November 2007. On 13 November 2008, there were 447
open source projects registered. This means that in a year, there had been an increase
of 91 new open source ERP system projects. An interesting finding is that new
projects are to a high extent connected to existing projects, what means that they have
a focus on developing ERP systems for specific industries and so on. Another way of
showing the interest in open source ERP systems is to look into downloads of the
software as such. However, it is important to remember that downloads do not say
anything about actual adoption and usage as such. But, it can be assumed that if the
downloads increase the adoption rate probably also increases. To have some idea
about this, we looked into downloads of six different open source ERP systems. These
open source ERP systems were chosen from a recommendation made by a consultant
working in the open source ERP system sector. In Table 1, we show the statistics
about downloads from these six open source ERP system projects.

Table 1. Download of selected open source ERP systems

Downloads/Open 27 November 13 November | Downloads during Start of the
source ERP system 2007 2008 almost a year project

Compiere 1296 098 1431226 135128 | 2001-06-08
OpenBravo 401 262 828 465 427203 | 2006-03-09
Opentaps 311 964 406 848 94 884 | 2005-08-10
Facturalux 235 897 251 306 15409 | 2001-03-16
WebERP 149 010 208 121 59111 | 2003-01-07
TinyERP 21116 50249 29113 | 2005-03-25

Table 1 implies that open source ERP systems have existed for several years. It
also shows that the interest seems to have increased, since there have been an
intensive amount of downloads lately. As mentioned earlier, downloading an ERP
does not equal to ERP system adoption.

An interesting question arises from the note - what are the reasons for adoption of
open source ERP systems. To get a grasp over this it could be interesting to go
through commonly stated ERP system selection criteria and compare proprietary and
open source ERP systems.
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5 Selection of ERP Systems

This section provides results from a literature review of ERP system selection criteria
based on articles published in journals covered by Web of Science. It also discusses
these criteria with respect to open source and proprietary ERP systems.

In order to identify important criteria for ERP system selection process, we
conducted literature review of articles fulfilling the query:

Topic = ("enterprise resource planning") AND Topic = (select* OR choos* OR chose*)

The string “enterprise resource planning” (not “enterprise resource planning
system”) has been chosen because articles often provide the acronym in brackets right
after “enterprise resource planning”, so an alternative string would exclude articles
with the acronym or we would need to expand the part of the query searching for ERP
system articles. The acronym was not used because all the articles with a substring of
“erp” (i.e. almost all articles) would be selected. The second part of the query tries to
account for the selection process. The Web of Science database has been used
because it contains a reasonable number of high quality articles.

Table 2. ERP system selection criteria

Criterion No. | Articles

Ease/speed of implementation 12 | [27][28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38]
Price 11 | [39][27][28][29] [30] [40] [31]1[33][34][37] [38]
Vendor support 10 | [39][28] [41] [42] [40] [31] [32] [33] [34] [37]
Reliability 9 [ [39]127][29] [41] [42] [33] [35] [36] [38]

Ease of use 9 | 3911271 [29][32] [33] [34] [43] [35] [36]
Customization/parameterization 8 [ [44][27][29] [41] [42] [32] [34] [36]

Integration 8 |[27][28] [41] [42] [32] [45] [43] [37]
Organizational fit 7 [46] [41] [42] [30] [47] [31] [38]

Functionality 7 |[391129][41][42] [33] [45] [38]

Vendor reputation 7 |[29]1141][42][30] [32] [33] [38]

Flexibility 6 [ [39][31][33][35][36][38]

Training 6 | [28][32] [34] [35] [36] [37]

Information needs S |[44][27] [47] [45] [43]

Latest technologies 4 | [39] [41] [42] [40]

Scalability 4 | [28][48](32] [37]

Upgrades 3 |[41][42] [40]

Modularity 3 |[27][41][42]

As of 15 November 2008, there were 58 journal articles fulfilling the query. Out of
these 58 articles, 22 contained lists of criteria. In most cases, these were ERP
selection criteria. In a few case, these were rather satisfaction criteria with the already
implemented ERP system. But since the same criteria could have been used also prior
to the implementation, we included them in our sample. Since enumeration of
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individual lists would take a lot of space, Table 2 provides a summary of the criteria.
Similar concepts are grouped together, since there were a number of criteria, which
were mentioned only in a few articles, only criteria with at least three occurrences are
presented.

These criteria will be discussed in the following subsections with respect to open
source and proprietary ERP systems.

5.1 Criterion 1 Ease/Speed of Implementation

There exist a sentiment that implementation takes too long [49]. It is hard to state
whether proprietary or open source ERP systems are faster and easier to implement.
On one hand, open source solutions are, in general, believed to be less user-friendly.
On the other hand, ERP vendors (or their partners) implement proprietary ERPs, so
there is no clear need for them to make ERP systems easy to install. However, it can
be stated that if the ERP system is easier to implement then it would be possible for
the ERP vendor to sell more licenses, since it can be assumed that there is a lack of
implementing consultants.

Moreover, ease and speed of implementation does not depend only on the
graphical user interface and number of settings one needs to select from but mainly on
the amount of required customizations. Further development does not depend only a
programmer’s speed of writing code but also on requirements collection, their
analysis and correct understanding.

5.2 Criterion 2 Price

Unless the company has the capabilities to implement an open source ERP system and
program all the necessary customizations, open source ERP is not really for free.
Consultants for open source ERP systems may charge significantly more than e.g.
consultants for MS ERP systems [50], since there are rather only a few of them.

On the other hand, an open source ERP system can be a perfect solution for a
starting company, which has no established business processes — the company can
adapt to the system, i.e. it does not require customization, so consultants need to be
hired only to install the system. Another advantage is that an open source ERP system
can be adjusted directly to the intended business processes in case at least one of the
employees has a good computer science background.

5.3 Criterion 3 Vendor Support

Though this criterion seems to be more important for proprietary ERP systems, since
it is customers of proprietary ERP systems, who are locked in with the vendors but on
the other hand, they have security that the support exists. In the open source world,
this criterion can be interpreted as having a large enough community, which could
support the organization implementing a particular open source ERP system.

5.4 Criterion 4 Reliability

Vendors providing proprietary ERP systems try to achieve as high reliability as
possible but community using an open source ERP system might be able to find errors
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faster, since it is larger in numbers and each of them tries to make sense of code.
While in proprietary ERP system vendor organization, it is always the same people
looking into the code, so it is much harder for them to spot a mistake, especially in the
code, which was written by themselves.

5.5 Ciriterion 5 Ease of Use

It is unclear whether proprietary or open source ERP systems are easier to use. On
one hand, ERP system vendors try to achieve competitive advantage providing ERP
systems that are easier to use. On the other hand, open source solutions are, in
general, believed to be less user-friendly [51, 52]. But the community of users (with
programming skills) is likely to improve the system to the level that is more-or-less
acceptable for most of the users.

5.6 Criterion 6 Customization/Parametrization

Proprietary ERP systems are often programmed in vendor-specific languages.
Companies can be sure that vendors (or their partners) will customize and set up their
ERP systems. But it also means that they are locked to the vendor (or its partners).
Since open source ERP systems are programmed in widely known programming
languages, there is a greater pool of potential programmers, who can do it. Openness
of code is not a domain of OSS ERPs anymore. E.g. MS Dynamics AX allows users
to change a significant percentage of the code.

5.7 Criterion 7 Integration

Customers are often searching for means of integration of their systems/data. Many
proprietary ERP systems inherently allow for usage of data warehouses. It is possible
that there fewer proprietary than open source ERP systems, which allow for
communication to other systems through API. On the other hand, this communication
can be solved even by less standard means (through customization).

5.8 Criterion 8 Organizational Fit

Existing ERP systems try to focus on business processes, however it can be suggested
that they do not explicitly describe the business processes that are supported. Besides
that, ERP systems are not easily adjustable to changes in business processes.
Unfortunately, it seems that this is a problem of both open source and proprietary
ERP systems.

5.9 Criterion 9 Functionality

When it comes to functionalities offered by ERP systems, proprietary ERP systems
may offer more of them (because of the longer time the vendor has been in this
business) but open source ERP systems, since they offer a smaller total number of
them, may be easier to master than proprietary ERP systems.
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5.10 Criterion 10 Vendor Reputation

This criterion is obviously not relevant for open source ERP systems, since one can
investigate the software without any prior commitment unlike the case of proprietary
ERP systems. Vendor reputation can be understood as an approximation for ERP
system quality if the case is that potential users cannot examine the software in detail
before purchase.

5.1 Criterion 11 Flexibility

Flexibility is required because of rapidly changing environment, which is likely to
lead to new business models, which need to be supported without disturbing the end-
users and on-going business. This requires an ERP system to have a robust
architecture, which would allow for these requirements. Many existing proprietary
ERP systems arose from MRP systems through small iterations. So systems, which
were created more recently and do not carry this burden, are more likely to be more
flexible, which could be the case with open source ERP systems.

5.12 Criterion 12 Training

First, it can be said that the amount of training required depends on the ERP systems —
how self-explanatory it is and how many functions it offers. Secondly, users of
proprietary ERP systems are more-or-less dependent on the vendor or partners related
to the specific ERP system. On the other hand, users of open source ERP systems may
have a hard time to find a consultancy company offering training for a particular
system.

5.13 Criterion 13 Information Needs

Organizations expect to get better information due to the usage of ERP systems.
Probably all ERP systems improve quality of information. But what organizations
really want is a better access to data. In other words, it is mainly reporting capabilities
they are interested in. Companies often require reports, which were not anticipated
when creating the ERP system. In this case open source ERP systems may prove
better, since it is easier to customize them. It is also easier to customize an open
source ERP system to include additional columns in the underlying database,
however, it demands that the end-user have enough knowledge to do that.

5.14 Criterion 14 Latest Technologies

There is no reason why proprietary ERP systems should be better in using latest
technology but it is mostly vendors of proprietary ERP systems, who claim that their
competitive advance (over other (regardless whether open source or proprietary) ERP
systems) is usage of latest technology. Proprietary vendors may promote them more
but similar solutions may exist in the open source world.
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5.15 Criterion 15 Scalability

Scalability is especially important for companies, which plan for a longer time period
and also plan for substantial growth. Unfortunately, there are many both open source
and proprietary systems, are optimized (or not optimized at all and therefore suitable)
only for certain size of organizations (especially small and medium enterprises). Even
such well-known vendor as SAP was not able to make its ERP system to fit all and
instead of downsizing of SAP ERP (i.e. R/3), it purchased another ERP system, which
are sold to smaller customers as SAP Business One.

5.16 Criterion 16 Upgrades

Upgrades for open source ERP systems are for free, while customers of proprietary
ERPs have to purchase upgrades or pay an annual fee, which allows them to get
upgrades for free. But it is also true that there is a relation between customization and
the costs for cost for upgrade of ERP systems that are highly customized. Proprietary
vendors are more likely to look deeper into customizations, which might be affected
by the upgrade. In the worst case, the upgrade may require reprogramming of the
entire previous customization.

Regarding support, it is assumed that users of OSS ERPs always install the newest
upgrade and only the latest version is supported. Vendors of proprietary ERPs always
provide support of several (in some cases, for all) versions of their ERP. Upgrades for
OSS ERPs appear at time a bug is found or somebody takes effort to program
something better or new. Vendors of proprietary ERPs try to minimize the number of
upgrades, since supporting too many versions is costly.

5.17 Criterion 17 Modularity

When it comes to modularity, there exist extreme examples (monolithic and modular)
both in open source and proprietary ERP systems. A suitable architecture may allow
programming a completely new module for both open source and proprietary ERP
systems. Regarding actual availability of modules, there are probably most modules
available for SAP ERP.

6 Concluding Remarks and Future Research

Open source ERPs seem to be of an increasing interest at the moment. It could be
asked if this interest is a result of dissatisfaction with proprietary ERPs or if it is a
result of maturity in the open source phenomenon. When looking at selection criteria,
we cannot conclude whether open source or proprietary solutions would be more
suitable for majority of organizations.

In the more and more and global environment that ERPs operate, it could also be of
interest to investigate whether there are any differences in open source ERP systems
adoption in developed and under developed/developing countries. One statement,
according to IEMC [53], when it comes to proprietary ERP systems is that most of the
ERP software is developed in technically advanced countries, standards are often too
high for under developed or developing countries. In an effort to bring the global
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organization to a common platform, different countries would need different levels of
upgrades, and maybe the open source ERP system option could deliver that.

However, returning back to the question: What reasons are there for adopting open
source ERP systems, and the presentation of ERP system selection criteria in Table 2,
it can be said that among the four most reported criteria the most obvious difference
between open source ERP and proprietary ERP is the price, and that comes on second
place. On the first place, in the form of most reported selection criteria, comes
ease/speed of implementation, and it can be suggested that also implementation
differs a lot between the two options, since, at least according to the proponents’ of
open source, is open source ERP implementation just “to download”. Vendor support
and reliability is then on place three and four, it can definitely say that these two
criteria are related to each other and it can also be said that when comparing the two
options, open source ERP and proprietary ERP, it can be concluded that the
proprietary ERP seems to be better. It would, definitely, be interesting to do more
research about these statements, especially since the reported selection criteria, in
Table 2, to a high extent are not retrieved from empirical studies.
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