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Abstract 
Introduction: This article is supported by the research and bibliographic review carried out during February and 

April 2020 in the Industrial Engineering program of the Fundación Universitaria de Popayán C.

Problem: Small and Medium-sized Enterprises (SMEs) are faced with various challenges, to the extent that they 

do not have technological systems that allow them to administer and manage the information that each area 

can generate in a timely and practical manner, preventing them from effectively planning for the future.

Objective: The Bibliographic review aims to establish what type of ERP system would serve SMEs in Latin 

America, so that they can be combined with the organization’s strategies, seeking to optimize and improve 

production processes.

Methodology: The bibliographic review was carried out applying Kitchenham’s guidelines, which proposes 

three fundamental stages: (1) planning the review, (2) development of the review, and (3) publication of the 

review results. 

Results: For SMEs, cloud-managed openERPs represent a viable option, since implementation costs are signi-

ficantly reduced, as well as the issue of maintenance and technical support.

Conclusion: OpenERP systems managed in the cloud represent the most feasible option, due to costs, prac-

ticality, flexibility and lower operational requirements when implementing the implementation of the system.

Originality: The implementation of the ERP system in SMEs is an issue that has been addressed by several 

authors, but in this case the study was intended to cover a much larger context such as Latin America. 

Limitations: The amount of information on the implementation of ERP systems in both large and small compa-

nies in Latin America is very limited.

Keywords: ERP, SMEs, digital transformation, information technology (IT).

Resumen
Introducción: Este artículo está soportado en la investigación y revisión bibliográfica realizada durante febrero 

y abril 2020 en el programa de Ingeniería Industrial de la Fundación Universitaria de Popayán C.

Problema: Las PYMES se vean enfrentadas a diversos retos, en la medida que no cuentan con sistemas tec-

nológicos que les permitan administrar y gestionar de manera oportuna y práctica la información que pueda 

generar cada área, de tal manera que les sirva para planear a futuro.

Objetivo: La revisión bibliográfica tiene como objetivo establecer qué tipo de sistema ERP le serviría a las 

PYMES de América latina, de tal manera que puedan conjugarse con las estrategias de la organización, en 

busca de optimizar y mejorar los procesos productivos.

Metodología: Se hizo la revisión bibliográfica aplicando las pautas de Kitchenham, que propone tres etapas 

fundamentales: (1) planificación de la revisión, (2) desarrollo de la revisión y (3) publicación de los resultados 

de revisión. 

Resultados: Para las PYMES, los openERP gestionados por la nube representan una opción viable, debido a que 

los costos de implementación se reducen significativamente, así como el tema concerniente al mantenimiento 

y soporte técnico.

Conclusión: Los sistemas openERP gestionados en la nube, representan la opción más factible, por un tema 

de costos, practicidad, flexibilidad y menores exigencias operativas a la hora de realizar la implementación del 

sistema.

Originalidad: La implementación de sistema ERP en PYMES es un tema que ha sido abordado por varios au-

tores, pero en este caso se quiso realizar el estudio abarcando un contexto mucho más grande como lo es 

América Latina. 
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Limitaciones: La cantidad de información sobre la implementación de sistemas ERP tanto en grandes como en 

pequeñas empresas en América Latina es muy limitada.

Palabras clave: ERP, PYMES, transformación digital, tecnologías de la información (TI).

Resumo

Introdução: Este artigo é apoiado pela pesquisa e revisão bibliográfica realizada durante os meses de 

fevereiro e abril de 2020 no programa de Engenharia Industrial da Fundación Universitaria de Popayán C.

Problema: as PMEs enfrentam vários desafios, na medida em que não dispõem de sistemas tecnológicos que 

lhes permitam administrar e gerir de forma atempada e prática a informação que cada área pode gerar, de 

forma a ajudá-las a planear para o futuro.

Objetivo: A revisão bibliográfica visa estabelecer que tipo de sistema ERP seria útil para as PMEs da América 

Latina, de forma que possam ser combinados com as estratégias da organização, na busca de otimizar e 

melhorar os processos produtivos..

Metodologia: A revisão bibliográfica foi realizada aplicando-se as diretrizes de Kitchenham, que propõe três 

etapas fundamentais: (1) planejamento da revisão, (2) desenvolvimento da revisão e (3) publicação dos 

resultados da revisão.

Resultados: Para PMEs, openERPs gerenciados em nuvem representam uma opção viável, pois os custos de 

implementação são significativamente reduzidos, bem como problemas de manutenção e suporte técnico.

Conclusão: Os sistemas OpenERP gerenciados na nuvem representam a opção mais viável, devido aos 

custos, praticidade, flexibilidade e menores demandas operacionais na implantação do sistema.

Originalidade: A implementação do sistema ERP em PMEs é um tema que tem sido abordado por vários 

autores, mas neste caso o estudo foi realizado abrangendo um contexto muito maior como é o da América 

Latina.

Limitações: A quantidade de informações sobre a implementação de sistemas ERP em grandes e pequenas 

empresas na América Latina é muito limitada.

Palavras-chave: ERP, PMEs, transformação digital, tecnologia da informação (TI).

1. INTRODUCTION
For decades the world has been experiencing great changes in the geopolitical, ed-
ucational, technological and economic spheres, which undoubtedly contribute to the 
growth and development of a region, at the same time that they generate conditions 
and spaces for the emergence of new organizations, as well as the expansion of those 
that already exist [1]. 

The dynamism that occurs in the economic sphere and in world trade, added 
to technological advances, is modifying consumption patterns to the extent that they 
are becoming more demanding in the types of products and services they seek [2]. 
Consequently, the industrial sector is addressing these changes by embracing the 
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concept of “Industries 4.0”. This concept includes: Big data, augmented reality and 
robotics, among others [3].

The Sustainable Development Goals and the 2030 Agenda represent a chal-
lenge, but also a path of opportunities, so that Latin American countries can trans-
form their development model under a broad vision, which aims at economic, social 
and environmental sustainability [4], and without a doubt, Small and Medium-sized 
Enterprises (SMEs) cannot be relegated from such an important transformation 
process [5].

In theory, SMEs can be considered as small productive units, recognized for 
their flexibility and adaptability to changes in the markets [6]. Given the key role they 
play in the economy, they constitute an extremely important business structure for 
the development of most countries or regions where they are located [7], especially in 
generating employment, reducing informality, creating opportunities and contributing 
to the growth of the Gross Domestic Product (GDP), which can be equal to or even 
greater than that of the large companies [8].

The globalization of markets and the economy is a call to companies that offer 
goods and services to build that factor that differentiates them from the competition, 
making use of all available resources [9], such as Information Technologies (IT), which 
allow optimizing and improving production processes [10]. Under this premise, it is 
recommended for SMEs to use an Enterprise Resource Planning (ERP) system, which 
is a form of business software that facilitates resource planning and information man-
agement in a company [11]. It is in the management and treatment of information that 
a weak point has been identified in the majority of family SMEs, to the extent that there 
are no tools or standardized method of data collection [12][13].

ERP systems are generally hosted in three ways: traditional (on-premises) in 
the cloud, or a combination of the two. ERP systems in the cloud maintain the main 
functions and characteristics of the traditional ones with a marked difference in the 
type of technological infrastructure to be used and the cost [14].

This article seeks to offer a general overview of the benefits that an ERP system 
can offer to SMEs in Latin America and its construction is based on the bibliographic 
review of books, specialized documents, as well as national and international scien-
tific journals and articles consulted in databases such as: Google Scholar, EBSCO, 
IEEE Xplore and ScienceDirect. It should be noted that the information that was found 
available in digital and physical media on the implementation of ERP systems in SMEs 
is very limited, because organizations zealously retain this type of information, often 
due to business policy and information security.
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This document is divided into four sections: The first section provides an in-
troduction to ERP systems and SMEs. The second section relates the methodology 
applied for the bibliographic search. The third section presents the results of the re-
view of the consulted literature and an analysis of the relevant information is carried 
out. Finally, the fourth section  provides a discussion of the results obtained and the 
subsequent conclusions.

2. MATERIALS AND METHODS
In this study, Kitchenham guidelines have been used [15], which starts from the liter-
ature review in order to accumulate existing knowledge within a domain of interest 
[16], [17]. This method proposes three fundamental stages: (1) planning the review, 
(2) developing the review, and (3) publishing the review results [18], [19]. The study 
carried out during February and April 2020 yielded 100 articles related to the search 
words: ERP review, ERP system, ERP and SMEs, SME competition, types of ERP. The 
electronic databases of: Google Scholar, EBSCO, IEEE Xplore and ScienceDirect were 
consulted. The articles were filtered taking into account a series of criteria, prioritizing 
those that answered the following questions: (i) What variables are taken into account 
when implementing an ERP system? (ii) Which ERP systems are the most imple-
mented in SMEs? (iii) In which sector of the economy are SMEs more recurrent in the 
implementation of ERP systems? and (iv) What type of ERP can be adapted to the 
needs of an SMEs? Finally, only the articles from 2015 and books from 2016 onwards 
were taken into account. Based on this filter, 65 articles remained at the end, which 
were analyzed to construct the bibliographic review.

3. RESULTS 
ERP (Enterprise Resource Planning) systems are a business software package con-
figurable to the needs of an organization, that integrates all the sections, areas or 
departments of the same. ERPs are made up of several independent units called 
modules that can be parameterized [20]. In 2017, Acosta and his collaborators [21], 
stated that the first and fundamental are the so-called basic modules that are usually 
the most used, among these are: production, supply chain management, financial 
accounting, sales, purchases, inventory and human talent [22]. Without a doubt, the 
implementation of this computerized administration system facilitates the task of 
evaluating, controlling and managing the company in an easy and precise way [21], 
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[22], to the extent that it integrates business processes in a single application, facilitat-
ing access to information in real time that is finally used to make decisions in business 
processes [23]. 

The classification made below of the ERP systems found in the literature is done 
by taking into account the most relevant differences of each of the systems, such as: 
implementation, software development, costs, advantages and benefits.

Classification of ERP systems 

Custom ERP 
Business management software is built from scratch with user specifications in 
mind. Although there are savings made due to licensing costs, the time required for 
its implementation is much longer than in standard ERPs. Its main advantage lies 
in the adaptability of the system to the needs and business model, facilitating the 
performance of various tasks, which provides greater stability to the organization 
[23], [24]. This characteristic is reflected in the measure that unnecessary mod-
ules are discarded and only those that are needed are implemented. In SMEs, these 
systems are usually used under two criteria: (i) when the commercial activity is spe-
cific and the other ERP solutions do not adapt to these requirements, and (ii) when 
a standardized production model is maintained over time that provides advantages  
over competitors [24]. 

Although there is no dependency with third parties since it is the same or-
ganization that creates and implements the ERP, this type of specialized software 
grows and updates to the extent that the user determines, otherwise it will not evolve, 
neither in benefits, nor in the operational or technological part, which greatly limits the 
incorporation of new functions that offer new tools to users. In this way the update and 
maintenance of the ERP will be driven by the organization’s staff [25] [72] [73]. 

Predefined or standard ERP 
This ERP is not as personalized as the Custom ERP, as it is not developed from 
scratch; however, this “off-the-shelf” software can fit into different business models. 
A factor to take into account and that stands out as the main advantage is that, with 
this type of ERP system, the investment and implementation time is much less than 
with custom ERPs [26]. Although for this system you must assume the license cost 
that is paid periodically, knowing that you are working with software that works at full 
capacity and that it has already been tested by other users provides peace of mind.
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Other factors to take into account are that the predefined ERPs have a greater 
degree of dependence on the supplier, since it is the only one that can update or 
modify the software [27]. In the same way, since it is a software that has not been 
designed for a type of business model, it will then be the organization that must adapt 
its work model, so that it fits with the operation of the ERP system. Likewise, there may 
be other aspects within the design of the system that are not designed according to 
the needs and characteristics of the organization [24], [28]. The most common case 
is that most ERP systems are designed to integrate a large number of modules, which 
would not be convenient for SMEs, who would have to pay for more modules than are 
actually required. 

Proprietary ERP 
In particular, the licenses to use proprietary ERPs represent a significant investment, 
which restricts access to SMEs [29]. The costs concerning the hardware can be sim-
ilar to an open-source ERP, but those that have to do with the implementation and 
adaptation service of the system differ to the extent that it is easier to find specialists 
and companies dedicated to the implementation of proprietary ERPs, than to the cas-
es that have to do with open-source ERPs [30]. 

Another factor to take into account is the adaptability of the software to the 
needs of the user company, and mainly that is the problem that occurs with this type 
of system, as there is a gap between the functionality of the ERP and the requirements 
of the company; it is known as a “gap” or mismatch problem. Most proprietary ERPs 
cannot be substantially modified in the way in which business processes are man-
aged, only some basic customizations such as developing reports, queries, screen 
displays, among others can be carried out to a certain extent [31].

The users of this type of system are dependent on those who develop and 
distribute the product, that is, the owner of the code. Generally, they are the ones 
who fully know the system; so, they will be in charge of making the updates and new 
requirements. This type of software is generally available for any hardware, facilitating 
technical support to companies. Additionally, this type of ERP system offers a better 
finish in both aesthetics and functionality, which means that less specialized techni-
cians are required for its use within the company [32].
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Open-source ERP
Open-source ERPs are very popular with SMEs as the software license is free; al-
though not completely free [33]. The associated costs with the installation, learning, 
and maintenance must be considered [34]. 

The highlights of this type of ERP system include an improved flexibility and 
adaptability when compared to proprietary ERPs and this is due to two aspects: (i) 
open-source ERPs can be modified by the user company and allows for parameter-
ization and software updates to a newer version [35], and (ii) as it is a modular code, 
several developers can work at the same time and each one is in charge of a section 
(module), which gives rise to an interface that adapts to the needs of the company, 
facilitating its use [36]. 

In terms of hardware, the investment made is similar to that of proprietary sys-
tems, but there is a very marked difference in the value of the services necessary for 
the implementation and adaptation of open ERPs with respect to proprietary ERP [37]. 

Finally, one of the greatest benefits of the open-source ERP system is that com-
panies have full control over the system and the source code in such a way that they 
can develop improvements in the software [38], to the extent that both technical and 
domain information for these types of systems is available online and more knowledge 
can be obtained from open-source communities. This undoubtedly also creates less 
dependency on the provider, even with technical and domain expertise, the organiza-
tion itself can implement the system before considering hiring a provider [39] [67] [68].

Local ERP 
ERPs of this type require that the company have an infrastructure such as servers, 
networks, platforms, computers, etc., available for its implementation; that can take 
a long time and the administration, operation and maintenance of the system will 
remain in charge of internal staff [40]. Although it is true that the objectives of ERP 
systems are aimed at offering multiple benefits, the implementation of these systems 
can be a costly and complex exercise as it requires a large number of resources that 
not all companies can afford [41] [69].

Local ERPs have to enhance, reconfigure and update the software to the most 
current versions provided by the supplier, with internal staff in charge of carrying out 
these procedures [42]. For this reason, it is common to see that companies using 
these systems avoid updating their software version and manage the company with 
outdated technology [43] [70]. 



9Jhon Hernán Muñoz Ruano, Juan Manuel Segura, Jaime Humberto Mendoza

Ingeniería Solidaria e-ISSN 2357-6014 / Vol. 18, no. 1 / january-april 2022 / Bogotá D.C., Colombia
Universidad Cooperativa de Colombia

ERP in the cloud 
The growing transition from local ERP systems to ERP in the cloud reveals a very 
interesting trend of change which benefits to SMEs [44], since it is not necessary to 
invest time in installing and testing the infrastructure that supports the ERP system 
[45]. The development of cloud computing has become an important technological 
trend that allows access to a network that offers a set of configurable computing 
services such as infrastructure, applications and storage under the Software as a 
Service (SAAS) model [46]. 

So, the combination of ERP with cloud computing helps overcome the cost of 
the implementation of this type of system, because the use of software, hardware and 
storage is eliminated or reduced [42]; this being one of the main differences with the 
local ERP. 

ERPs that rely on cloud computing exploit several advantages such as: on-de-
mand service and pay-per-use, which is offered under a subscription model that al-
lows the company to pay for what is actually being used, among others [47]. In this 
way, the provider will be in charge of managing and providing the user with a server, 
the software and all the infrastructure necessary to operate, ensuring that the system 
receives maintenance and the necessary updates, so that this always available [43], 
[48], in such a way that the user will dedicate himself to using the service through an 
internet browser. 

It is important to note that with ERP cloud, the information generated in all 
departments is stored in one place, and can be consulted in real time from anywhere in 
the world [49]. That is why this type of ERP system not only offers greater accessibility 
and performance over their local counterpart, but also greater robustness, due to the 
fact that providers place a high priority over the requirement for the security of their 
systems against any cyberattack [50]. 

Finally, ERPs based on cloud technology have emerged as a solution to all the 
difficulties encountered in the local system. To the extent that they provide flexibility, 
adaptability and profitability by taking advantage of all the benefits that the network 
offers [51] [71].
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Table 1. Comparison of the general characteristics of Proprietary and Open ERPs.

Description Proprietary ERP OpenERP
Personalization No Yes

Adaptability and flexibility Low High

Provider dependency High Support

Software costs (License) High Low

Hardware Yes (When managed in the cloud, 
this component is reduced).

Yes (When managed in the cloud, 
this component is reduced).

Implementation of the system Company that  
manufactures the ERP.

Organizations dedicated to desig-
ning ERP or the company itself.

Modular Yes Yes

Medium Half High

Cloud management Half High

Source: [23], [26], [30], [33], [40] and [44].

To make the comparison of the consulted systems, it was decided to classi-
fy the ERPs into two groups, as follows: In the first group would be the proprietary 
ERPs (Custom, predefined or standard, proprietary and local). In the second group 
would be the free ERP (Open-source). It should be borne in mind that, although the 
two ERP groups could be managed in the cloud, it is currently being reported that 
companies, such as SMEs, choose to use open ERP systems managed in the cloud to  
reduce costs.

ERP system costs
Espinoza (2015) [52], concludes that it is more convenient to use ERP systems man-
aged in the cloud than traditional ones. This is due to two factors: the costs and the 
useful life of each of the systems. While a financial accounting module, for example, 
in the case of the traditional system may have an investment cost for its implemen-
tation of $ 31,804,900 and have a useful life of five years, which after that time would 
require updates, in the case of ERP systems in the cloud, the investment cost for their 
implementation would be represented by a cost of $ 1,382,411.Furthermore, it does 
not require an update process after a certain period, since it is updated in parallel to 
technological advances; this undoubtedly represents a cost advantage that SMEs are 
taking advantage of.

Cando (2015) [53], considers that for SMEs it would be more convenient to 
implement an ERP system managed in the cloud over the traditional system; for 
several reasons, including that the investment cost for a service of 100 users is $ 
260,422,300. The other benefits represented are that, when outsourcing the service, 
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the implementation (software and hardware), updating, and maintenance of the sys-
tem is the responsibility of the provider. By comparison, with traditional ERP systems 
the investment cost for a service of 100 users is $ 563,097,882. In the latter case, the 
company is in charge of assuming the costs of the implementation (software and 
hardware), staff training, updating and maintenance of the system.

Tamami in 2015 [54], carried out a comparative analysis of the tools that an 
Open ERP system has and thus was able to determine which one can be adjusted to 
the administration of the processes of an SME that is dedicated to the production of 
dairy products. The Open ERPs that were analyzed were: ERP ODOO, Openbravo and 
Compiere. For this process, indicators such as information management, monitoring 
and editing were used. Given the particularities of the company and the results of the 
indicators evaluated, the author concludes that ERP ODOO complies with 100% of the 
established criteria. Secondly, the findings of [52] coincide with [54], by stating that free 
ERP systems represent an advantage over traditional ones to the extent that the cost 
of staff training would only have to be assumed, which is represented by a value of $ 
762,000 for four people, unlike the traditional system that has a cost of $ 2,204,800 
for the same number of people.

In 2015, Cartagena and collaborators [55], carried out the comparative analy-
sis of three types of free ERP systems; among these were ERP ODOO (managed in 
the cloud), Openbravo and Compiere. For this comparison, they took into account 
characteristics such as: functionality, scalability, modularity, user interface, licenses, 
among others. With the results obtained, the authors come to the conclusion that with 
the basic package of the ERP ODOO system, the processes of a medium-sized SME 
can be managed. In addition, for this system there are a great variety of modules and 
applications available that are not obtained with the other ERPs mentioned. It is also 
convenient to mention that you would be saving the cost of the license, which usually 
represents the highest cost in this type of project; usually in a traditional ERP system 
it is around $ 18,894 [53]. 

In 2015, Santos [56], decided to establish what type of ERP system would suit 
an SME that is dedicated to wine storage. For this, he studied the characteristics of 
functionality, operability, scalability, modularity of different free ERP systems such as: 
Open ERP (ERP ODOO), Openbravo, Adempiere, Compiere, Openxpertya, Neogia and 
ERP5. Finally, the author concludes that the system that best adapts to the needs 
of the winery is the ERP ODOO as it meets the following characteristics: zero cost in 
licenses, wide variety of documentation on the network, easy customization of the 
application and integration of modules, flexible implementation, possibility of future 
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developments, good system stability thanks to its clean code and frequent free up-
dates, which allows the continuity of the project.

Acosta and his collaborators in 2017 [21], announced that companies will im-
plement other modules as they grow and as required. The value of a module will be 
related to the company that designs it (license), to the type of ERP system (free or 
proprietary) and we must not forget that there are costs related to the implementation 
of the module (hardware and skilled labor), which will vary in each country, alluding to 
Latin Americans.

ERP system selection
In 2016, Pérez [57] affirmed that, in order to determine the type of ERP for an SME, it 
is first necessary to identify the needs that the company seeks to supply. To achieve 
this first diagnosis, the author used a tool called a cascade model that begins with: 
initial analysis of the company, process map, development, implementation of the 
ERP system taking into account the costs that this implies and, finally, maintenance.

On the other hand, in 2016, Riascos and Arias [58], made an important note and 
that is that, before implementing an ERP system, the company (SME) must standard-
ize the processes, so it is pertinent that a diagnosis, modeling and redesign be carried 
out if current processes present some type variability.

Rivera and his collaborators in 2018 [59], address a study proposal for the 
adoption of an ERP system by organizations taking into account the coevolutionary 
perspective. A social system coexists in all organizations where daily interactions exist 
between employees, either to exchange information directly or indirectly or to solve 
problems [60]. The need to maintain this bilateral interaction is highlighted even more 
in human nature and can influence positively or negatively when applying new theories 
and technologies [61]. It should be mentioned that part of the resistance that is gen-
erated in the adoption of changes within an organization is due to peoples’ reluctance 
to change, which can become a collective trend, so it is important that there is a close 
relationship between the administrative part to the operational part, so that the change 
that is taking place is progressively guided [62] [74].

In 2018, Badenes and his collaborators [63], corroborate what was said by Pérez, 
Riascos and Arias. They analyzed other criteria that a SME must consider when in-
corporating IT Information Technologies such as ERP systems. Based on the analysis 
of different methodologies that exist for the selection of ERP systems, they propose 
MSERP, which is a methodology for the selection of ERP systems, which takes into 
account the group that will work on the diagnosis of the company, the objectives to 
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be developed, the selection of the type of system and its provider; taking into account 
reference companies, as well as the adaptation of the ERP to the particularities of the 
company. Finally, this methodology includes 16 specific and delimited phases that the 
SME can follow in a simple way.

Build a work team
for the selection

of the ERP

Collect information
relevant ERP

systems

Fundamental
objective and basic

characteristics
of the draft

Establish and
structure

project objectives

Classify the
objectives into

depending on its
priority

Perform
requirements

analysis
Market research

ERP systems

Establish list of
possible ERP

systems

Request for
proposalsERP demos

Analysis of the
adequacy of ERP

to business

Visits to reference
companies

Benchmarking
the ERP

Discussion of
the results

Negotiation

Final decision

Figure 1. Step to implement the MSERP methodology.
Source: [59].

Hidden costs of ERP systems
Delgado in 2015 [64], mentions that it is important to take into account costs other 
than those that are already known and that have to do with software and hardware 
that are the most common. The ones mentioned in [64] and [75] have to do with a 
company that is dedicated to the construction of civil works in Peru. These related 
costs are what are known as hidden costs and are often not quantified when launch-
ing these types of projects. Keeping these other items in mind will help identify the 
total investment required to implement the ERP system (see Table 2). Finally, it should 
be noted that these values,   both in money and in days, will vary depending on the 
Latin American country where you want to execute the project.
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Table 2. Hidden costs (Colombian $) that are generally not taken into account 
when paying for an ERP system.

Exercise Action Duration 
Approx. (Days) Cost (Day) Total

Analysis of the current situa-
tion of the company.

Three people performing 
the diagnosis. 6  $ 22,000  $ 396,000 

Identification of company 
needs.

Three people performing 
the diagnosis. 3  $ 24,000  $ 216,000 

Survey of processes and iden-
tification of critical processes

Three people performing 
the diagnosis. 3  $ 24,000  $ 216,000 

Implementation and improve-
ment of company processes.

Internal company staff 
dedicated to process 
improvement.

45  $ 35,000  $ 1,575,000 

ERP system supplier selection. Periodic online notice for 
the call. 5  $ 57,000  $ 285,000 

Proposed evaluation evalua-
tors.

One person to qualify the 
proposal. 3  $ 106,016  $ 318,048 

Selection of qualified su-
ppliers. It does not generate cost. 7  $ -  $ - 

Final evaluation of qualified 
suppliers.

One person for preliminary 
evaluation. 1  $ 122,000  $ 122,000 

Adjustment of the ERP system 
to the needs of the company.

Six people transferring 
information from the old 
data collection method to 
digital.

63  $ 5,000  $ 1,890,000 

Training of employees in the 
use of ERP. Ten people in training. 28  $ 68,035  $ 1,904,980 

Joint test period of the old 
system with the new system. Six people in joint test. 7  $ 4,000  $ 1,680,000 

Evaluation of the implementa-
tion process. One person to present file. 7  $ 91,321  $ 639,247 

TOTAL  $ 9,242,275

Source: [60].

4. ANALYSIS
The information found in the bibliographic review study suggests that there are dif-
ferent options for ERP systems, which can be implemented in SMEs in order to help 
them better manage their business resources, but there is a marked trend towards the 
migration of systems from Traditional ERPs (Custom, predefined or standard, propri-
etary and local) to more flexible ones. According to [22] and [65] the Open ERP system 
is the one that best suits SMEs  due to costs [52] [53], implementation time, flexibility 
and adaptability [45]. For this particular case, it should not be forgotten that ERP sys-
tems are composed of several basic modules that serve as a platform to implement 
others. This undoubtedly represents a benefit, but in the same way, the cost benefit 



15Jhon Hernán Muñoz Ruano, Juan Manuel Segura, Jaime Humberto Mendoza

Ingeniería Solidaria e-ISSN 2357-6014 / Vol. 18, no. 1 / january-april 2022 / Bogotá D.C., Colombia
Universidad Cooperativa de Colombia

must be considered when making that new acquisition [23]. On the other hand, it is 
extremely important that for any type of traditional or free ERP system that the hidden 
costs incurred prior to the implementation of the system are considered [63].

On the other hand, several authors affirmed that ERP ODOO is a practical, ver-
satile system that can be implemented without any problem in SMEs that are in the 
goods and services sectors [54] [55] [56]. It has also been possible to identify that it 
would be convenient for this ERP system to be managed in the cloud, as it would fur-
ther reduce the implementation costs as well as the support and maintenance issue 
[47], giving these small production units technological support to automate their basic 
processes at reasonable prices [64]. 

This comprehensiveness undoubtedly represents a great opportunity for tech-
nological transformation that changes the thinking of the way in which SMEs have 
been evaluated, controlled and managed, although it also represents a challenge if it 
is considered that at the Latin American level there is resistance to the implementation 
of technological systems, due to cultural issues and perhaps due to the technological 
lag that exists in several countries in this region [66].

At the Latin American level, there is very little literature that talks about the im-
plementation of ERP systems in large organizations such as small and medium-sized 
enterprises (SMEs), because many have not been successful cases and because 
within the business policies there is no guideline to document and publish the results 
obtained.

5. DISCUSSION AND CONCLUSIONS
This document presents a general classification of the most common types of ERP 
found on the market, which were classified into two groups; the first group would be 
the proprietary ERPs (Custom, predefined or standard, proprietary and local), and in 
the second group would be the free ERPs (Open-source). 

According to the information provided by different authors, for SMEs it would 
be convenient to implement ERP systems with the following characteristics. Ideally 
OpenERPs should be considered first; because you would not have to assume the 
cost of the license, which generally represents one of the largest penalties in the de-
velopment of this type of project. You would only have to assume the cost of training 
the personnel, which is 65% less than in the traditional ones. Second, the ERP system 
should be managed via cloud; because the difference in terms of implementation 
costs is 95% lower than the traditional ones. This big difference is due to the fact that in 
cloud managed ERP systems there are significant savings in software and hardware.
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Under another scenario, if the service is outsourced, that is, a company pro-
vides the service, the SMEs, it would only have to pay a monthly payment for the use 
of the ERP system, which means that it would only pay for the service it is using.

On the other hand, the system that best adjusts to the particularities of SMEs is 
ERP ODOO, as it is a system that has multiple characteristics such as: adaptability to 
any type of business, scalability regardless of the activities carried out by the company 
and regardless of the type of business, interaction with other types of system and, 
finally, the modularity that allows customers to add progressive modules over time as 
the company grows.

Finally, ERP systems are a modular computing solution made up of indepen-
dent units called modules, so the costs and time for the implementation of this type 
of ERP system will vary depending on the number of modules to be added; starting 
with the basic ones that can then be tailored to incorporate new functions to the ERP 
system. In the same way, the personnel who carry out the development of the code 
must be taken into account. It may be the same company that develops this procedure 
or hiring external personnel. Neither should we forget the hidden costs that have been 
invested prior to the implementation of the system. Many authors ignore this part, but 
it is important as it can tip the balance between investing or not.

The limitations in this research came from the fact that the information avail-
able on the implementation of ERP systems in SMEs is scarce. This is due in large part 
to the fact that the organizations that implement this type of information systems do 
not have within their business policy to disclose the data obtained to the media for 
security reasons and because many times the cases are not successful. On the other 
hand, there is also little recent information that allows for a true understanding of real 
data on the implementation of cloud managed open ERPs in SMEs.

Some recommendations are proposed to guide future research:
During the development of the article, it has been mentioned that ERP systems 

are undoubtedly a tool that offers multiple benefits when administering and managing 
any type of organization and there is no doubt that this point has been reached thanks 
to constant technological evolution and continuous improvement processes in the 
implementation of these systems in companies. After analyzing the different points 
of view of several authors who defend that, for SMEs it is convenient to implement an 
Open-source ERP system that is also managed in the cloud. It would be convenient to 
carry out the study of the implementation of one of these ERP systems in such a way 
that they integrate several SMEs from the same sector of the economy.
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