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This paper is aimed at reviewing present state of the art (1998-March 2019) on the impact
of Enterprise Resource Planning (ERP) implementation in Small and Medium Enterprises
(SMEs). It includes critical success factors and critical failure factors. The technique depends
on writing survey for optional information gathering. It characterizes the expressions that
are utilized to get explore papers from databases and advanced studies on the ERP imple-
mentation in SMEs. It additionally incorporates the consideration and prohibition criteria to
improve nature of papers. At that point methodical audit is made on the accessible papers to
research the effect of ERP usage in SMEs. Critical factors are identified for success and
failure of ERP implementations and actual impact of the same on SMEs (add actual success
and failure factors here besides impact). The research found in this paper has limitations in
terms of the period of which research papers have been reviewed. An implicit limitation is
that it does not consider an empirical study except focusing on the state of the art found in
the research area. However, its insights will have potential benefits and the directions for
future work. This paper contributes to the research on the impact of ERP implementation on
SME:s either positively or negatively. It discovers critical success factors, critical failure fac-
tors and impact through secondary data collection method. The insights will help SMEs and
stakeholders of SMEs and ERP service providers learn about the reasons for failure or suc-
cess and take necessary course of action.

© 2019 by the authors; licensee Growing Science, Canada.

1. Introduction

Small and Medium Enterprises have been striving to get up to date with new technological trends.
With respect to various functions associated with different departments, it is understood that they
are in need or more comprehensive technology or application like ERP (Zach, 2012; Aremu et al.,
2018; Adam et al., 2011; Dlodlo, 2011; Njihia & Mwirigi, 2014). The following sub sections pro-

vide more details.

1.1 Role of SMEs

SMEs play pivotal role in the economy of a country. Their role is in terms of employment genera-
tion, production, equitable distribution of income and contribution to exports. SMEs can be of two
kinds basically. The first category is the traditional cottage industries like coir industries, handicrafts
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and village industries while the second category is modern SMEs. The former is mostly unorganized
and located in semi urban and rural areas. They may not need power operated equipment and need
less investment and technology. However, they are crucial in providing employment, at least part
time, to large number of populations in a country. Those SMEs can supply essential products that
can be consumed by masses and even they can be exported. The latter on the other hand are rela-
tively large of labor and investment. There are small scale sectors that will have specific contribu-
tions (Hashi, 2019; Antero, 2015; Tsamantanis & Kogetsidis, 2006).

The contributions include the leverage of manufacturing sector and country’s GDP significantly;
adds value to the GDP with contributions in manufacturing. They can contribute in the export pro-
motion through balancing of payment accounts. Unlike large scale organizations that may lead to
inequalities in terms of income and wealth, SMEs help in equal distribution of wealth and income.
Moreover, small sectors increase in providing opportunities to a large number of entrepreneurs.
They can also help in releasing scarce capital for productive use. They can get benefited of lean
production and use cost-effective methods for lean production. Resource are optimally utilized in
the small units with full capacity and without wastage. Allocation efficiency is also realized. More-
over, the element of risk is low in SMEs and the resource employment can be done in terms of
relatively large number of workforce (Hashi, 2019; Branch, 2013; Helo et al., 2004; Tarn et al.,
2002).

1.2 SMEs and Technology Adoption

Modern SMEs, as mentioned before, exploit technology innovations. Technology adoption is one
of the important aspects associated with SMEs. The Indian SMEs have been striving to use tech-
nologies for improving productivity (Bhawarkar & Dhamande, 2012; Mukwasi & Seymour, 2014;
Supramaniam et al., 2014). As far as the usage of new technologies is concerned, SMEs have been
on the raise of late. There is a growing trend of this in the contemporary era. The business cases
were evolving associated with technological trends (Ruivo, 2013). In the manufacturing especially
like pharmaceuticals there has been increased usage of technologies and modern equipment for
productivity (Woo, 2007; Markus & Tanis, 2000; Muscatello et al., 2003; Shahawai et al., 2014).

1.3 Enterprise Resource Planning in SMEs

Enterprise Resource Planning (ERP) refers to an integrated and cross —functional system that helps
in managing all operations of a company (Al-Mashari, 2002; Singh et al., 2013). ERP system is the
backbone for many enterprises across the globe (Alshawi et al., 2004). Of late there has been fo-
cused research on the ERP implementations in SMEs. They are found to be highly complex and
risky for implementation in enterprises (Aloini et al., 2007). ERP products cover different depart-
ments of an organization like Human Resource (HR) (Abduli, 2013), finance, inventory, logistics,
accounting and so on. Instead of using separate application for each department, it is better idea to
have ERP implementation that drives all functionalities in an integrated fashion (Alshawi et al.,
2004; Costa et al., 2016). There are many ERP products of different vendors. Their usage across
the world reflects frequency and percentage as shown in Fig. 1 (source: Ehie & Madsen, 2005).
SAP is found to be very famous with more number of implementations and also frequency of usage.

SMEs have been playing vital role in the economy of countries in the world. They contribute sub-
stantially to the national economy and also employment (Alshawi et al., 2004; Seethamraju, 2015).
SMEs in India are no exception to this as they have very strategic importance (Bhawarkar & Dha-
mande, 2012). As there is a growth in business, there is a need for ERP technology that will drive
home productivity and efficiency in operations. There have been customizations in ERP implemen-
tations to meet the size and scales of operations in different organizations (Baker & Yousof, 2017;
Koh et al., 2006). This is an important reason which makes ERP implementation in SMEs is possi-
ble. Moreover, ERP implementations optimize overall performance of organizations (Ash & Burn,
2003). ERP systems help in business continuity with data and application availability, scalability
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and reliability. This will enable enterprises to be truly competitive in business (Bajgoric & Moon,
2009; Yusuf et al., 2004).
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Fig. 1. ERP products and their usage

In essence, putting an enterprise into an enterprise system has many implications (Davenport, 1998).
Alternative packages to ERP systems are identified by Elbertsen et al. (2006). ERP adoption is to
be carried out systematically to reduce risks associated with failures (Hallikainen et al., 2006, 2009).
There are critical issues associated with ERP implementation (Ehie & Madsen, 2005; Chang et al.,
2012). There are many success factors in ERP implementations (Chung et al., 2008; Saini et al.,
2013). At the same time, it is understood that there are failure factors too found in the literature.
Besides there are certain impacts of ERP implementations in SMEs that are crucial for making well
informed decisions (Buleje, 2014; Patil, 2018).

This paper is aimed at investigating success and failure factors of ERP implementation in SMEs
besides the impact of the ERP on SMEs. The research is carried out based on the literature on the
study considered. The remainder of the paper is structured as follows. Section 2 provides research
methodology followed in this paper. Section 3 presents risks associated with ERP implementation.
Section 4 covers success factors of ERP implementation. Section 5 discusses the failure factors of
ERP implementation. Section 6 covers the impact of ERP on SMEs in nutshell and section 7 con-
cludes the paper.

2. Methodology

The research methodology is based on the review of literature on the impact of ERP implementation
in SMEs. In other words, it is based on the electronic articles collected from digital libraries and
other Internet sources (Basu et al., 2012). Prior to collecting literature on the research area, certain
search phrases are identified for faster procurement of papers. The phrases include “ERP dynamics
in SMEs”, “ERP implementation in SMEs”, “ERP success and failure in SMEs” and “SMEs growth
and issues with ERP implementations”. These search phrases are used in general search engine like
Google and search features provided by digital libraries from reputed publishers like IEEE, Google
Scholar, Elsevier, Springer and Scopus. After collecting articles needed for the research, they are
subjected to pruning with inclusion and exclusion criteria. Inclusion and exclusion criteria include
that the research paper is published in a reputed journal, it is highly relevant to the current research
topic, it is in the given range of publication years (2998-2019) and there should be take away content
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in the paper. The articles are grouped into categories based on different factors like success factors,
failure factors, implementation challenges, impact and other.
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Fig. 2. The summary of articles used for the secondary research

As presented in Fig. 2, it is evident that the longitudinal study considered is from 1998 to 2018. The
number of publications are presented after following inclusion and exclusion criteria as part of the
methodology provided in this section. The final resultant research papers are used for the study. The
following sections provide insights on the findings of the research.

3. Risk management in ERP implementation for first time

With respect to SMEs, unfortunately, there are implementation difficulties in ERP implementations.
Especially, when ERP is used for the first time, there are issues that affect organization. The con-
temporary era and integrated e-Business marketplaces emphasize the need for customer centric ap-
proaches to have competitive advantages. This has its impact on SMEs to be tempted to go for ERP
implementations. Of course, the companies go for this to enhance their business communication
systems across the departments and integrate IT infrastructure with ERP system to leverage busi-
ness processes and ensure organizational growth (Aloini et al., 2007; Helo et al., 2008). When com-
panies do have strong partnership with chain of related businesses, the ERP kind of system can have
out of the box solution to enhance business prospects. Supply Chain Management (SCM) and ERP
systems are often used to improve performance of organizations. The last decade witnessed thou-
sands of firms across the globe to have ERP implementations that have unified software modules
for all kinds of operations (Aloini et al., 2007). Efficient and effective management of resources
such as humans, finance, materials and so on is made possible with ERP implementations. ERP
systems help SMEs to go for an automated and integrated cross-functional solution that takes care
of project management (Tasevska et al., 2014), finance, distribution, procurement, inventory control
and other operations (Aloini et al., 2007; Huang et al., 2004; Scott & Kaindl, 2000).
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Fig. 3. Reliability measure associated ERP implementations against different variables

As shown in Fig. 3 (source: Aloini et al., 2007) there are many variables with reliability measure.
This can provide important insight related to different variables. These are all can be studied in
terms of risks. One of the reasons for the failure of ERP implementations is the lack of understand-
ing to managers who are involved in the implementation procedures. Moreover, many project man-
agers in the real-world look risk management procedures as something that is extra and expensive.
There are many instances where project managers expunged risk management processes when there
is indication of slip in project schedule. In the past, there were many efforts to make successful
implementation of ERP (introduction). However, they could not provide expected results. The risk
of failure needs to be understood from the standpoint of sheer need for ERP, innovation and past
failure experiences if any. In the recent past, many processes came into existence for effective man-
agement of risks associated with ERP applications. They include Risk Diagnosing Methodology
(RDM), Standards Australia 1999, SAFE Methodology and PMI 2001. These are all iterative pro-
cesses for risk management. They include different phases like analysing context, identification of
risk, analysing risk, evaluation of risk, treating risk, monitoring, reviewing, communication and
consulting (Aloini et al., 2007). It is observed that SMEs inadequately manage their risks that lead
to failure of systems (Smit and Watkins, 2012). With regard to the discussion above, it is to be kept
in mind that ERP implementations are interdisciplinary and cause inter-dependency across pro-
cesses and software modules. There are critical factors such as management and technological that
could be both sociological and psychological. Risk management processes need to consider busi-
ness, organization, operations, financial matters, market and technology to have appropriate risk
management strategy (Aloini et al., 2007; Khaleel et al., 2011). Risks associated with ERP imple-
mentations can be categorized into three such as ERP customer company, ERP software provider
and ERP system (Iskanius, 2009).

There are many risk factors affecting ERP implementations. Some risks lead to process failure while
other risks lead to expectation failure. Some other risks lead to correspondence failure (Aloini et
al., 2007). Risk factors include inadequate selection, project team is poor, top management involve-
ment is less, communication system is not effective, user involvement is less, training is inadequate,
complex architecture and more number of implementation modules, BPR is inadequate, manage-
ment decisions are not good, project management techniques are not effective, change management
is not adequate, legacy infrastructure management is poor, consulting services are not up to the
mark, leadership is poor, inadequate IT infrastructure, IT supplier issues, lack of strategic thinking
and planning and ineffective financial management. These risks have several effects such as cross-
ing limits of budget, crossing limits of time, project is stopped, business performance is poor, system
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reliability and stability is poor, processes do not fit, user friendliness issue, low degree of integra-
tion, low strategic goals and bad financial performance (Aloini et al., 2007; Themistocleous & Irani,
2001).

4. Success parameters of ERP implementation

There are key parameters that can influence success or failure of ERP implementations in SMEs
(Saini et al., 2013; Subba Rao, 2000). Such parameters are provided below.

4.1 Completion of Project in Given Budget

This parameter is very crucial as budget overrun causes potential risk to organisations that go for
ERP implementations. Therefore, it is the core aspect that needs to be considered as it can cause
pressure to the implementation team. According to the study made by Panorama Consulting Group
(2010), a survey is conducted with 1600 organisations involved in four years and found that more
than half of the enterprises witnessed spending of money beyond budget. The same study revealed
that only 8.6 percent of ERP implementations in SMEs could complete in given budget.

m Over Budget
® Under Budget
On Budget

Fig. 4. Statistics on budget in ERP implementations in SMEs (source: Saini et al., 2013)

Having understood the importance of completing projects in given budget, there is another param-
eter that is also crucial for success of ERP project implementations. It is discussed below.

4.2 Project Completion in Stipulated Time Frame

When ERP implementation is not done in stipulated time, it also causes financial issues to the or-
ganization. Moreover, it delays performance of organizations and returns of ERP implementation.
It also increases the break-even time which needs to be crossed to gain benefits of the software
package. As per Panorama Consulting (2010) every 1 organization out of 3 exceeded time budget
in ERP implementations. Therefore, project completion time has its influence on the success or
failure of the implementation.
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M Longer than Exp
M As Expected
 Shorter than Exp.

Fig. 5. Trends in time taken for ERP implementations in SMEs (source: Saini et al., 2013)

Fig. 5 shows the project completion time dynamics in ERP implementations. Around 43% imple-
mentations are made on time.

4.3 Realization of Huge Business Benefits

When ERP is implemented in any SME, it is understood that the organization wished to have quan-
tum leap in business benefits. When ERP software package is used in the organisation and improve
business performance in various aspects, it can lead to realization of business benefits. The promises
made in sales pitches can be realized when ERP is implemented in time correctly. Thus it can lead
to high volumes of business benefits.

M Fail to Realize 50% +

M Realize 50% +

Fig. 6. Trends in realizing huge business benefits

As shown in Fig. 6, it is understood from the study of Panorama Consulting (2010) that nearly 2
out of 3 implementations where not able to have huge business benefits. It shows the severity of
issues involved in the ERP implementations. Therefore, huge business benefit is an important pa-
rameter to know success of failure of ERP implementation.
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5. Success factors of ERP implementation

This section provides different factors that lead to successful ERP implementations in SMEs. From
the literature it is understood that there are many factors that can be categorized into people factors,
technological factors and organizational factors.

5.1 Organisational Factors

ERP implementation needs strong commitment from organization and have strong change manage-
ment program in presence of people with diversified culture in the organization. When there is
organizational commitment, it leads to positive influence on the implementation process. There will
be effective management of structural and cultural changes at organization level and workforce
level (Rosario, 2000). It is also found in the failure cases that when there is budget overrun, man-
agement cut the costs involved in future trainings. This will impact on the implementation and may
lead to failure. When proper training is not provided to the users, it is bound to failure. Failure
affects many departments and sub-businesses of an organization. Therefore, it is essential to involve
end-users while planning design and implementation of ERP system. Smooth transition is possible
with effective change management procedures (Holland & Light, 1999).

5.2 Top Management Support

Leadership is provided by top management which is crucial for the success of ERP implementation.
Resource allocation and priority to ERP implementation project need support from top level man-
agement. Senior management can envisage issues if any and take necessary steps proactively
(Sheuet et al., 2004).

5.3 BPR with Minimum Customization

ERP systems have many software modules. Accordingly, organizations need to align their business
processes to exploit software modules with industry best practices. Thus there will be minimum
customization is sufficient. If there is more customization, it may lead to failures in future upgrades
from time to time. Therefore, large scale customization in ERP is not recommended. The rationale
behind this is that customization of ERP system may render it handicapped (Rosario, 2000). Com-
pany’s vision and plan should consider full utilization of ERP software. There needs to quantifiable
goals and planning needs to be there with risk management procedures in place. Benchmarking
practices are to be used in order to have benefits of ERP implementation (Al-Mudimigh et al., 2001).
In the process project management and its identification of milestones and critical paths to success
is very important. There needs to be very active monitoring of status of project implementation and
milestones need to be monitored from time to time and progress has to be assessed (Somers &
Nelson, 2001).

5.4 Communication

Communication needs to be effective to disclose progress from time to time to all stakeholders.
Timeline and implementation strategy needs to be explicit. Many researchers opined that a phases
approach to implementation of ERP is one of the success factors. ERP implementation is made
either centralized or decentralized. This decision is also crucial. Based on this decision cost will be
influenced. There are unforeseen costs associated with ERP implementations. Therefore, budget
needs to be flexible and should not have assumptions and speculations (Al-Mudimigh et al., 2001).

5.5 ERP Selection

There are many ERP packages from different vendors. Selection of ERP package is crucial. The
ERP software that aligns well to the processes of organization needs to be selected. Selecting con-
sultants and maintaining relationship with them is to be given importance. An external and expert
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consultant is a necessity for successful ERP implementations. The consultant needs to provide suf-
ficient Knowledge Transfer (KT) to the organization to reduce reliance and enhance probability of
success (Motwani et al., 2002). Apart from the above, according to Chung et al. (2008), ERP suc-
cess factors include planning, training, top management support, software selection process, partic-
ipation, consulting capabilities and consulting support. ERP implementation success also depends
on cost, time, performance and benefits (Hong & Kim, 2002). ERP implementation challenges in-
clude inadequate change management, lack of commitment from top management, more customi-
zations, misalignment, lack of sufficient training and lack of understanding of business needs
(Momoh et al., 2010). There are 11 factors for successful implementation of ERP. They include
teamwork, support from top management, business plan and vision of organisation, effective com-
munication, project management, project champion, usage of legacy systems, change management,
BPR, development and troubleshooting, monitoring and evaluation (Nah et al., 2001). According
to Seng Woo (2007), success factors include top management, project management, process change,
education and training and communication. The factors affecting success in ERP implementation
in SME include characteristic of SME, management and its knowledge, products and services, vi-
sion and cooperation, resources and finance (Philip, 2010). According to Leyh (2014) critical suc-
cess factors include ERP system configuration, ERP system tests, organizational fitness for ERP,
project management, support from top management and user training.

6. Failure factors of ERP implementation

ERP implementation in SMEs is a challenging task. It is challenging as it involves people to deal
with before and after implementation. The SME which needs ERP implementation has to take care
of effective change management steps at every phase of it. Very good communication, management
and training are essential. Many factors may influence failure of ERP implementation. The factors
may be many associated with internal staff adequacy, training and change management. There are
specific factors that are identified for failure of ERP implementations. They include employee re-
sistance, lack of commitment from top level management, inadequate training and so on. More
details are provided here.

Employee Resistance is an important factor as any project fails if personnel are not educated about
their perceived benefits. Proper communication, training and involvement of employees is essential.
The management also needs to provide job security to employees as the employees will have mis-
conceptions and try to resist or sabotage the efforts of ERP implementation. Lack of commitment
from top level management is another factor for failure. The rationale behind this is that without
full support from management, the ERP implementation results in many issues. Clearing employee
doubts, assuring job security and explaining benefits of ERP system can be done by management
effectively. Inadequate training and education also causes failure of ERP implementation. As people
are from diversified culture, proper training and education can help them to understand the need for
implementation and usage of it after implementation. Different people need different level of train-
ing and managers need to have such programs to ensure knowledge transfer as one size does not fit
for all. However, everyone needs to have ERP basics, need for automation and the processes in-
volved in it besides involving in change management.

When employees are not fully aware of the new system, they hesitate to use it or they cannot use it
optimally. This can lead to failure of the ERP system as the users are not trained well. Another
factor is inadequate requirements definition. When requirements are very clearly stated, the im-
plementation team will do it accordingly. Best suited modules in ERP implementation are imple-
mented and training only if requirements are crystal clear. Since ERP system is very complex, in-
adequate resources is another factor for failure. The implementation is time taking, lengthy and
incurs much cost to organization. Often the expected budgets may not be sufficient and there might
be hidden and unexpected costs. This has to be kept in mind when budget is allocated and resources
are to be planned. Costs, budgets, manpower needs and infrastructure are to be estimated correctly
besides having contingency plans to ensure success of ERP implementation.
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Software packages and business processes incompatibility is another cause of failure. There is poor
fit between what organization needs and what is being implemented. When the processes in the
organization are very strong and there is no optimal package in ERP, then it is indispensable to have
customization. However, customization is often error-prone and costly affair. Therefore, it is im-
portant to choose correct ERP package from right vendor. Unrealistic expectations with respect to
ROI is yet another factor for failure of ERP. Though ERP system improves productivity dramati-
cally, it is required to have realistic expectations on ROI. Miracles cannot be expected from ERP
unless the company has its projected growth and customer prospects. When employees and manager
know the benefits and scope, they can avoid over expectations. Unfulfilled expectations cause dis-
satisfaction.

ERP package selection is poor is another factor for failure. When the best suitable package is not
selected, it will cause many implementation and customization problems and eventually lead to
failure. Choosing not suitable package and choosing a package that needs very high level of cus-
tomization lead to failure of ERP implementation in SMEs. Therefore, it is essential to ensure that
there is best fit between organization processes and the ERP package. Such ERP software need to
fulfil the basic needs of an organization. As mentioned above, extensive customization, leads to
failure of the system. When there is over-customization, it adds more cost and time and will con-
tinue causing issues in future versions. Such system finally makes it increasingly costly and diffi-
cult.

Change management is one of the most influencing factors. If there is no adequate procedure in
place for change management, it leads to failure of ERP implementation. When change management
is not done with standard procedures, it will cause employees to suspect and behave against the
implementation of ERP. With respect to heavy customization also change management becomes
very complex in future. That will be a problem to organization as it results in difficulties to deal
with newer versions of ERP software in future. The ERP implementation needs to support evolving
business needs. The rationale behind this is that, there might be changes to be incorporated in
future. Business processes may be subjected to change. Such processes are divided into three cate-
gories namely strategic planning, management control and controlling operations. As organizations
need to re-align their business goals, processes and changes in the market environment. It is found
in the literature that many ERP modules re not flexible to the changing and evolving business pro-
cesses. An ERP system that works well today may need major overhaul in future.

7. Technical challenges in ERP implementation

There are many possible technical challenges identified in the literature. The challenges include
difficulty in customization, functional complexity in ERP software, application management com-
plexity involved, issues with lack of support from vendors, multi-vendor complexity related to soft-
ware, hardware and consultants, integrating with legacy systems, security concerns, insufficient IT
infrastructure and problems associated with interconnecting functional systems (Kamhawi, 2008).

8. Conclusions and future scope

ERP implementation in SMEs have been found appropriate when the SMEs have compatible IT
infrastructure and information systems to exploit. Besides it is essential to follow industry best
practices. ERP solutions are found to be more useful when full range of its services are used across
organization. There has been increase in the usage of ERP in SMEs. However, it is understood from
the literature that most of the ERP implementations are not successful. The success percentage is
relatively less. This paper has investigated through secondary research and provided insights on
success factors, failure factors and impact of ERP implementations. Success factors of ERP imple-
mentations include organizational commitment, full support from top level management, BPR with
minimum customization, effective communication procedures, suitable ERP package selection and
adequate training and change management. ERP failure factors include employee resistance, lack
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of inadequate commitment from top level management, inadequate training and education, inade-
quate requirements definition, inadequate resources, incompatibility between organization business
processes and ERP software, unrealistic expectations on ROI, poor selection of ERP packages,
heavy customizations and change management inefficiency. The impact of the ERP implementation
in SMEs is found positively and negatively as well. Again it is attributed to success and failure
factors. Successful implementations have affected SMEs to grow economically and in terms of
productivity as well. There is some period that needs for stabilization. However, the overall impact
is impressive when implementation is made successfully and the company used it effectively.
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