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Abstract: Enterprise Resource Planning (ERP) packages are important for companies to integrate
previously partial departments into one integrated system. This integrated system can incorporate data
from various departments to facilitate decision making that fits the company's internal and external
circumstances. The implementation of ERP in companies needs some people or key users who are able to
work on the ERP system properly and correctly. The capabilities of the key users are related to soft ERP and
hard ERP. Human-related abilities are called soft ERP while the equipment and tools are called hard ERP.
Together, the soft ERP and hard ERP define the data integration in a company and become one entity in the
well-being of communication among departments. The data for this research was collected using the
likert scale. From the 100 questionnaires distributed to companies, there are 90 returned questionnaires or
90% response rate. The data processing with Java Web Start software showed the result of positive
significant impact of 0.643 from soft ERP to hard ERP. The Soft ERP has a positive and significant impact of
0.262 on integrated ERP. The Soft ERP has a direct influence of 0.281 on the company performance. The
Hard ERP has a positive and significant impact of 0.439 on integrated ERP. The Hard ERP has a positive and
significant impact of 0.375 on firm performance. The integrated ERP has a direct influence of 0.338 on
company performance. Overall, the impact of the total variables of independent Soft ERP to company
performance is equal to 0.706. Therefore, the integration of ERP system brings positive and significant
impacts to the business performance of manufacturing companies in East Java, Indonesia.
Key words: Soft ERP, hard ERP, system integration and firm performance.

1. Introduction
Enterprise Resource Planning or ERP is a data package that can integrate the data among departments in
a company, where the data in the entry from the marketing department can be accessed by other
departments that are related or connected with those data needed from the marketing. In implementing the
ERP, a company has to go through several stages of introducing the ERP products or it can develop
independently the ERP systems in accordance with the conditions of the company. The implementation of
ERP in the company is inseparable from the understanding of the top management towards the objectives
to be achieved through understanding the proper function of ERP [1]. The data package of ERP consists of
software and hardware that can integrate any business process and function in order to present a business
concept which blends business management and information technology concepts.
Based on some previous researches, there are many discussions on some critical success factors for ERP
Implementation [1]-[4]. There are also several researches on ERP users [5]-[8]. The ERP implementation is
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also determined by the selection of software that will be used by the company when performing ERP [9].
ERP Implementation cannot be separated from the role of management in managing ERP by determining
the team to run the implementation process so that data from one department can be integrated with data
from other departments.
Many researchers have discussed the implementation of soft and hard ERP by running the project
management. ERP is a project that is built by the management to be implemented well in a company. The
project management is a combination of personnel, policies, procedures and systems (manual or with
computer), that enables the implementation of planning, organizing, directing, and controlling project costs,
schedule, quality and performance. The project management consists of some organizational subsystems
which manage the human relation and the technical aspects (non-human). The management of technical
aspect consists of the elements of planning system, controlling system, methodology system, and
management information system [10]. The completion of a project depends heavily on the ability of the
project manager to select the project to be done, the strategy for completing the project, the work method
to complete the project, and a measurement system to monitor the project, to evaluate a project, and to
declare the project completion [11]. One research states that hard aspects can be regarded as a technical
problem in implementing a management project in a company while soft aspects is said to be a
management problem [12]. The research conducted by Abdullah et al., [13] states that soft elements are
related to the human aspect, while for hard elements are related to the equipment, process, measurement,
and procedure design. The completion of an ERP implementation is inseparable from human or soft factors
and IT based systems or hard factors [14]. Based on some observations and interviews of five
manufacturing companies in East Java, the ERP implementation follows several stages, which start with the
first stage: the initial evaluation. The initial evaluation phase is that the company decides to use an ERP
system that suits the company's needs. This initial stage requires the company's management commitment
to maintain the consistency with the decision to buy or create an ERP product that suits the needs of the
company in improving the competitiveness of the company. The selection or evaluation process is one of the
most important early stages in ERP implementation, because the chosen package will determine the success
or failure of the project. This is because the ERP system involves a large investment. This first step should
not fail, because it will dictate the next steps.
The second stage is the implementation phase of the ERP program in a company. At this stage, the
company generally uses two consultant services. One consultant is an internal consultant who comes as a
service from the ERP package purchased by the company, and another consultant is an external consultant
who will modify the ERP system to the needs of the company business processes. At this stage, with the
help of the vendor and ERP consultants, the ability of the project team has been established, especially in
the management information system (MIS) section, in order to be able to explain the detailed evaluation
criteria to the top management and the key users. As this stage is also the selection process that requires
the courage of top management to make decisions, the commitment of the top management is very
important in choosing the right key for each department that are directly related to the implementation of
ERP modules.
The third stage is the project planning. The third stage is to implement the blue print of the company
planning. In this stage, the ERP consultants and business process consultants determines the jobs to be
carried out. Both consultants design the ERP module implementation process for all departments in the
company. Then, the consultants and top management specify the implementation plan, the number of key
users, the detailed schedule of each module and the relevant departments, and the deadline for completion
of the project. The consultants build the blue print of the company's processes by identifying work
procedures, checking instructions for each procedure and forms used, and analyzing the tasks and
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responsibilities. They have to organize the resources and appoint the people for the implementation
process in each department. The human resources that will manage the ERP system in each department are
called key users, who generally are managers of the departments. Each key user is assisted by two to three
people as a user to perform some tests on the processes that match their day-to-day functions and activities.
The fourth stage of the ERP implementation is to customize the package to the existing company system. At
this stage, the ability and the engagement of the key users and consultants are necessary to ensure the
process of implementing ERP.
Customization process is a very technical and detailed process per each module. In this process, the
system adjustments are made by running the already made procedures, and revised to the ERP system. This
process is a long process that requires high commitments from workers because they will mostly work
overtime. The main function of the process is to implement ERP into a running system in the company so
that the business processes and procedures can be understood and mapped as a solution that fits the
company's goals. The company does not need to stop the operational process during the process of
mapping or making of the blue print. Together with the ERP consultants and the business process
consultants, the key users make system settings and system testing on the used modules.
The fifth stage is the enhancement of the key users’ capability through the system adjustment process
and training conducted by the consultants. This stage is a process to prepare and maintain the continuity of
the ERP system in the company when the consultants leave the company after declaring the ERP system as
going live. At this stage, it also conducts trials to determine the weaknesses and advantages of the system.
The ERP system is tailored to the desired company process objectives by the company. At this stage, it is
also necessary to increase the ability of the end users to help key users’ jobs. The ability of the end users is
accordingly to entry the data, record the processes that are run to fit the system, and provide training in
groups in accordance with the responsibilities. This training is very important because the success of
running ERP system is in the hands of these end users.
The sixth stage is stated by going live. In this process, the data base system is well organized, data entry
system for all departments are well organized, data integration is also running well, the report required by
all relevant departments have been well laid out. The consultants, along with the top management of the
company, officially announce that the system is running well, and the older system is no longer running.
This process is called as the kick off process. A research conducted by Nicolaou and Bhattacharya [15]
reveals the impact of ERP post-implementation on the long-term financial performance in USA companies.
This research states that the adoption of ERP in the company before and after some changes or revisions
brings an impact on the financial performance of the company, so it is advisable to do the add-ons or
upgrade the ERP version. The overall implementation process of ERP includes the soft and the hard aspects.
Lewis et al., [16] state that the implementation of TQM in small and medium enterprises in Trinidad and
Tobago is determined by the soft and hard aspects of the ISO 9001 implementation. A research by Gadenne
and Sharma [17] states that the soft and hard quality in small and medium sized Australian manufacturing
companies correlate with the organizational performance while implementing TQM. Another research
conducted by Dubey [18] states that the soft quality management has a practical impact on the performance
of the company. Based on the above explanations, then, this research has three main questions as follow:
first, how far the soft ERP brings impact on the hard ERP; second, how big the impacts of soft ERP and hard
ERP to the company integrated system; third, whether the company's performance is affected by soft ERP,
ERP hard drive and integration system.

2. Theoretical Research
2.1. Enterprise Resources Planning
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ERP is a system used by companies to perform data integration among departments in those companies.
Some researchers define ERP as a system used by a company by setting up and deciding a software that can
be used, when successfully implemented, to organize and integrate all application functions in the company,
including marketing, cost accounting, finance, material management, warehouse management, maintenance,
production planning, sales and distribution systems, human resources management and others [19]. ERP is
also defined as a business software system package that conducts a real-time data integration in companies,
in other words, a data entry of a department can be used by all connected departments [20].The
implementation of project management, such as TQM, lean manufacture, information technology, and other
projects, requires soft and hard ERP owned by the company. According to Gadenne and Sharma [17] the
criteria of soft ERP are the top management philosophy, supplier support, employee training, and increased
interactions among employees and customers. Meanwhile, the criteria for hard ERP are benchmarking and
quality measurement, continuous Improvement, and efficiency for improvement. A research conducted by
Lewis et al., [16] states that soft criteria include leadership, human resource management, suppliers'
relations, and customer focus, while hard quality criteria include tools and systems that support the soft
implementation. A research by Boon and Arumugam [21] states that soft TQM is practically related to
human factors such as empowerment, training, commitment and education of employee. A research
conducted by Kamiya et al., [22] states that soft computing is something that is done with computers that
imitate human functions such as forecasting and scheduling, meanwhile, hard computing is defined as a
well-structured process model, as well as an equipment that has accuracy and safety control.
A research conducted by Psomas et al., [23] states that the soft element of TQM is something that has a
direct influence on quality improvement, such as leadership, organization skill and culture, empowerment,
executive commitment, employee benefit, customer satisfaction and business performance, while for the
TQM hard element is something that has no direct impact on quality improvements such as benchmarking,
SPC (statistical process control) problem-solving tools. A similar research by Arvanitis et al., [24] states that
soft ICT (information and communication technology) is personal, training, personal user, while hard ICT is
equipment and capital for hardware development. A research conducted by Huang et al., [14] in Australia
states that soft is defined as everything that is related to humans while hard is something that is related to
technology and computer network.
Based on the definition of previous researchers, this research can define that soft ERP is anything related
to or interacting with human when implementing ERP in the company, whereas the meaning of hard ERP is
anything related to tools and equipment in the implementation of ERP or anything that has no direct
impacts to the ERP implementation. When implementing ERP, the soft ERP may include commitment
management [25]-[27], organizational culture [26], [28], [29], user and key users [6], [25], [27], [29],
consultants or vendor [6], [29], training and education [1], [6], [27], [28]. Hard ERP during ERP
implementation covers the long-term implementation [26] (Sun et al., 2005;), business process or blue
print process [28], [29], package ERP or hardware and software [25], [28], implementation cost [25], [30],
IT infrastructure [2], [25], [31].

2.2. ERP Integrated System
The consequence of ERP implementation is the entire system integration of data within the company into
an information that can be used by all needed departments. Implementation stage in data integration
process is how to collect the data for each department and build the system to interact data, build data base
system, build data reporting system and summarize information, interpret data and use information in
order to make right decision for company [32]. Internal integration is a process that serves to facilitate and
speed up the data processing or data analysis within a company. Besides, the already processed data will be
connected to all concerned departments so that they can be accessed quickly, easily, and practically. The
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internal integration focuses on activities within a company, which is a measure of how the company builds
its strategies, practices, and processes into a collaborative and synchronized process so as to meet customer
demands and interact with suppliers efficiently.
The concept of internal integration recognizes that departments and functional units within a company
must act as a part of an integrated process. This insight is needed so that every process of supply chain
flows (supplier process, company manufacturing process, company distribution process) can move in an
integrated manner, so as to maximize the value of supply chain [33]. ERP system becomes the main thing for
the basic system of transactions for supply chain management because it can make an integrated system in
supply chain flow from suppliers to manufactures to distributors to agents or retailers even until customers
through the customized hardware and software [34]. The integrated ERP systems can be measured through
the accuracy data [1], [29], system stability [29], [35], system quality [29], and mutual understanding
between department and team decision making [35].

2.3. Business Performance
The use of ERP system can provide many benefits, either directly or indirectly, to manufacturing
companies. Yusuf et al., [26] state that ERP is a function of software application system that can help the
organization in controlling the business better, because it can reduce the level of stock and inventory,
increase stock turnover, reduce cycle time order, and improve productivity, which later create better
communication and impact on increasing benefit (profit) company. According to Leon [36], ERP has some
advantages, among others are lead-time reduction, timely delivery, cycle time reduction, better customer
satisfaction, better supplier performance, and increased flexibility, reduction in quality costs, better
resource utilization, improved information accuracy, and decision-making capabilities. General
management principles relate business performance on profit, productivity, efficiency, effective, innovation,
quality, and quality of work life [37]. ERP systems can be used to make some improvements to operational
functions resulting in efficiency, effectiveness, data accuracy, data quality, decision-making capabilities, and
customer satisfaction [38]. This study measures the business performance indicators that are generated
from the implementation of ERP, such as efficiency, effectiveness, profit, data quality, decision-making ability,
and customer satisfaction.

2.4. Research Framework and Hypothesis
The implementation of ERP at any company starts with the comprehensive understanding of the
company's goals and objectives in implementing ERP; the management commitment in implementing ERP;
the well-defined project planning, project schedule and resources used; adjusting the organizational
structure and processes required during ERP implementation; building a reliable project team; provision of
data and data integration; perform extensive training of key users and end users; measurement of
performance in using ERP as a new system in the company, and customizing the implementation results to
better suit the company [1], [36]. The implementation of ERP in the company cannot be separated from the
human interaction which is called soft ERP, because of the many roles of management and users in
implementing ERP. The most important thing is in the utilization of hard ERP to capture the large data and
the data integration processes to provide precise and real time information. Both the role of soft ERP and
hard ERP is necessary to integrate the correct data in order to facilitate decision makers in providing
improved business performance. Improved business performance gives the company with the strength in
winning the competition. Based on the previous explanation, the research framework (Fig. 1).
Based on the framework, there are some hypothesis constructed for this research: First hypothesis (H1):
Soft ERP implementation bringing contribute impacts on the increased functions of Hard ERP
implementation. Second hypothesis (H2): Soft ERP implementation bringing contribute impacts on the ERP
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system integration. Third hypothesis (H3): Hard ERP implementation bringing contribute impacts on the
ERP system integration. Fourth hypothesis (H4): Hard ERP implementation bringing impacts on the
business performance. Fifth hypothesis (H5): Soft ERP implementation bringing contribute impacts on the
business performance. Sixth hypothesis (H6): ERP system integration bringing contribute impacts on the
business performance.
Hard
ERP

H4
H3
ERP System
Integration

H1

H6

Business
Performance

H2
H5

Soft
ERP

Fig. 1. Research framework.

3. Research Method
Data are collected from manufacturing companies in East Java that have implemented ERP by using
consultants or vendors customizing ERP projects. The questionnaires are distributed to 100 manufacturing
companies in East Java that have over 100 employees. The distribution of questionnaires is conducted by
the team as they also do interviews on the implementation of soft and hard ERP factors. The respondents
are at least the key users, who happen to be the head of each department. The measurement of each item is
done with the likert scale, from strongly disagree with point 1 to strongly agree with point 5. The variable of
soft ERP is measuring the management commitment in implementing ERP and the organizational culture
while implementing ERP. The variable of hard ERP is questioning the company blue print, the adequate ERP
software packages, and the adequate company hardware during the ERP implementation, and the adequate
funding for ERP implementation. Questions for the ERP system integration investigate the data accuracy on
ERP system, the stability of ERP being used by the company, the quality of integration of the ERP, and the
various work teams. For the variable of the company performance, the questions consist of the company
efficiency as ERP is implemented, the company effectiveness when ERP is implemented, the company
profits, and data quality after implementing ERP.
The returned and valid questionnaires are from 90 respondents, with the response rate of 90%. The data
processing is done with PLS (Partial Least Square). The latent variables in PLS consist of three relationships
[39], the first one is the inner model or structural model, which observes the relationship between latent
variables; the second one is called the outer model or often called measurement model, which seeks the
relationship between the variables with the measurement items; and the third one is the weight relation
which can estimate the relationship between the latent variables.

4. Result and Discussions
The questionnaires are distributed to manufacturing companies in East Java that have implemented ERP
with a minimum number of 100 employees. The results of the respondent profiles from 90 returned
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questionnaires are summarized in the following Table 1.
Table 1. The Characteristic of the Respondents Based on Their Department and Working Time
Department

Number

Working time

Number

PPIC

4

6-8 years

18

Warehouse

2

9-11 years

23

Finance

17

12-14 years

15

Marketing

19

15-17 years

9

HRD

14

18-20 years

7

Logistics

3

21-23 years

4

Accounting

15

24-26 years

2

IT

4

27-29 years

5

Production

5

30-32 years

4

Purchasing

7

> 33 years

3

Total Number

90

Total Number

90

From Table 1, it can be observed that the departments that implement ERP are mostly marketing with SD
(sales and distribution) module, production planning module, finance module, accounting module, and
human resources module. It can be inferred that the manufacturing companies have implemented ERP,
therefore, there is an integrated system among departments. The employees have been working for at least
six years in the same company. This shows that the employees understand the company blue print or
business process. All respondents have possessed the working experienced and expertise that are expected
by the company.
Table 2. The Characteristics of the Respondents Based on Their Position in the Company
Position

Number

Percentage

Owner

4

4%

CEO

5

6%

37

41%

6

7%

Manager
Assistant Manager
IT Coordinator

2

2%

Head of Department

17

18%

Financial Controller

2

2%

Supervisor

12

13%

Senior staff

5

6%

Total Number

90

100%

Based on Table 2, many of the respondents are having the managerial position and the head of
department, with the total of 54 respondents (90%). It shows that the respondents are responsible for the
ERP implementation as they can be the policy maker or the key users. Owner and CEO also contribute as
many as 10% as the respondents. In several companies, the owners and CEOs are actively and directly
involved in implementing the ERP system, therefore the management commitment is very obviously
noticeable. The correlation between the indicator and the variable score with a minimum value of 0.5 is
considered sufficient.
Based on the data processing with Java Web Start program, it is obtained from the cross load value that
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the indicator relation with variable value is the highest values in comparison to other indictors with other
variables, and the value is above 0.5 (Table 3). This measurement is conducted to check the internal
consistency from the indicators with the minimal value of 0.7. The composite reliability value of each
variable is higher than 0.7, therefore, they are acceptable. Composite reliability for soft ERP is 0,866; hard
ERP is 0,852; ERP system integration is 0,840 and business performance is 0,916.
Tabel 3. Cross Loading
Indicators
Symbol

Soft
ERP

Hard
ERP

Integrat.

Performa.

Indicators
Symbol

X11

0.660

0.505

0.488

0.312

X12

0.815

0.524

0.497

X13

0.830

0.491

X14

0.713

X15

Soft
ERP

Hard
ERP

Integrat.

Performa.

Y11

0.409

0.666

0.370

0.453

0.368

Y12

0.480

0.779

0.737

0.533

0.444

0.348

Y13

0.374

0.726

0.405

0.386

0.450

0.310

0.413

Y14

0.296

0.715

0.540

0.302

0.695

0.377

0.562

0.368

Y15

0.467

0.702

0.643

0.445

X16

0.594

0.380

0.380

0.375

Y16

0.464

0.664

0.414

0.225

Y21

0.464

0.575

0.756

0.458

Z11

0.565

0.573

0.386

0.721

Y22

0.335

0.497

0.755

0.371

Z12

0.456

0.485

0.417

0.815

Y23

0.461

0.599

0.843

0.366

Z13

0.355

0.436

0.515

0.831

Y24

0.401

0.416

0.665

0.256

Z14

0.405

0.538

0.489

0.796

Y25

0.186

0.243

0.540

0.158

Z15

0.286

0.524

0.429

0.806

Z16

0.408

0.514

0.567

0.842

5. Hypothesis testing
Hypothesis testing for independent variables with dependent variables is called gamma coefficient and
t-statistic value. If the t-statistic value is bigger or equal with 1.96, the hypothesis is accepted. If the
t-statistic is less than 1.96, the hypothesis is rejected. The independent variable is the soft ERP, while the
dependent variables are hard ERP, ERP integration system, and business performance
Table 5. Hypothesis Testing
original sample estimate mean of subsamples Standard deviation

T-Statistic

Soft ERP -> Hard ERP

0.643

0.671

0.108

5.945

Soft ERP -> Integration

0.262

0.302

0.107

1.965

Hard ERP -> Integration

0.439

0.539

0.173

2.533

Soft ERP -> Performa.

0.281

0.301

0.139

2.028

Hard ERP -> Performa.

0.375

0.370

0.130

2.895

Integration -> Performa.

0.338

0.329

0.132

2.262

The first hypothesis is the impact of soft ERP to hard ERP, and it is obtained that the value of gamma
coefficient is 0.643 and the T-statistic is 5.945 (above 1.96), so it is significant. Creating soft ERP, especially
in shaping the suitable organization’s culture and increasing the competency of users and key users, is able
to give a good performance to hard ERP in building business processes or blue print processes through
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customized ERP packages. This study also supports a research by Psomas et al., [23] that state soft TQM
elements affecting hard TQM elements.
The second hypothesis, that states the impact of soft ERP to ERP integration system, gets the value of
gamma coefficient of 0.262, with the t-statistic value of 1.965 (above 1.96), so it is significant. The soft ERP
brings a positive significant impact to ERP system integration. The soft ERP of building suitable
organizational culture and increasing the competency of users and key users can increase the data accuracy
and stable ERP system.
The third hypothesis testing, that states the impact of hard ERP to ERP integration system, gets the value
of gamma coefficient of 0.439, with the t-statistic value of 2.533 (above 1.96), so it is significant. The third
hypothesis is accepted as the hard ERP brings a positive and significant impact to ERP integration system.
The fourth hypothesis, that states the impact of hard ERP to the business performance, gets the value of
gamma coefficient of 0.375, with the t-statistic of 2.895 (above 1.96), so it is significant. The fourth
hypothesis is accepted as hard ERP brings a positive and significant impact to manufacturing company’s
performance in East Java. The fifth hypothesis, that states the impact of independent variable of soft ERP to
business performance, get the value of gamma coefficient of 0.281, with the t-statistic value of 2.028 (above
1.96), so it is also significant. The fifth hypothesis is accepted as the soft ERP brings a positive and
significant impact to the business performance. This research is in accordance to the research by Dubey [18]
which states that soft TQM (human resource function, quality culture, relationship management with
partners, information sharing, and visionary leaders) implementation brings a positive impact to the firm
performance. This research also supports a research by Arvanitis et al., [24] which states soft ICT personnel
and ICT training influences positively to the innovation performance. This research also is in accordance to
the result of a research by Abdullah et al., [13] which states soft TQM factors bringing positive and
significant impacts to the organization performance. The testing to the sixth hypothesis reveals that the ERP
integration system brings impacts to the business performance, with the beta coefficient of 0.338 and
t-statistic value of 2.262 (above 1.96), and it is significant. The sixth hypothesis is accepted as the ERP
system integration brings a positive and significant impact to the business performance of manufacturing
companies in East Java. Two factors of soft ERP and hard ERP bring positive and significant impacts to
business performance. The hard ERP factors are related to the length of time in ERP implementation, blue
print process, ERP packages, implementation costs, and IT infrastructure. Meanwhile, the soft ERP factors
are about the management commitment, organizational culture, the competency of users and key users,
consultants, and training. This research supports another research by Gadenne and Sharma [17] which
states hard and soft TQM bring positive impacts to the firm performance. The impacts of the total
independent variable of soft ERP to the company performance are obtained from direct impact and indirect
impact with the total value of 0.706.

6. Conclusion
Based on the result of the data process, the conclusions of this research are:
1) Soft ERP gives a positive and significant impact to hard ERP by building the suitable organization’s
culture and the competency of users and key users in creating business process or blue print process
with ERP customized packages.
2) Soft ERP gives a positive and significant impact to ERP system integration by increasing the data
accuracy and stable ERP system.
3) Hard ERP give a positive and significant impact to ERP system integration as making business
process or blue print process with ERP customized package will increase the data accuracy and
stable ERP system.
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4)

5)

Soft ERP gives a positive and significant impact to business performance as shaping the suitable
organization’s culture and increasing the competency of users and key users will increase the work
effectiveness and company’s profit.
Hard ERP gives a positive and significant impact to business performance as making business
process or blue print process with customized ERP package will increase the work effectiveness and
company’s profit.
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