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ABSTRACT

The major aim of this study was to explore the technological, organizational and environmental
factors influencing small and medium enterprises (SMEs) adoption of enterprise resource planning (ERP) among
Thailand’s export industry. While ERP has been regarded as an important technology that can provide strategic and
operational advantages, it has yet to see significant rates of its adoption among SMEs in Thailand’s export industry.
Hence it was necessary to understand what determines ERP adoption among SMEs in Thailand’s export industry.
Based on the technological, organizational and environmental (TOE) theoretical framework, this study examined
the influence of twelve variables on ERP adoption. The study obtained several key findings and implications about
the determinants of ERP adoption in the export industry.

A survey based on quantitative approach was used. The survey was conducted on small medium
enterprises (SMEs) in Thailand. The traditional questionnaires were used to gather information from 225 participants (using
‘Yamane formula) by convenience method. In this research, data analysis was done by a Statistical Package for the
Social Sciences (SPSS) version 19.0 for Windows. Descriptive analysis was applied to summarize the characteristic
of the sample group by using frequency and percentage. Moreover, a logistic regression was applied to test the
hypothesis. The result of the study revealed that there was a significant relationship among Relative Advantage,
Compatibility, Complexity, Perceived Benefits, Top Management Support, Industry Market Scope, External IT
Support and Information Intensity hypothesis in relation to the organization’s adoption of the ERP system. On the
other hand the study also revealed that there was no significant relationship among Organization readiness, ICT
experience, Firm Size and Competitive Pressure hypotheses in relation to the organization’s adoption of the ERP

system

KEY WORDS: ERP /ERP ADOPTION / TOE FRAMEWORK / SMEs ADOPTION
OF ERP IN THAILAND

59 pages




Fac. of Grad. Studies, Mahidol Univ. Thematic Paper /v

=t

= o v = s A Y Aa A ' o Y s
msfnyazdrsaumaluladuazesdnsaaaaaey nloniwanenstiszuy (ERP) 14 lueedns
5309 (SMEs) Tagmmizngugaaivnssudieonvesllszimalng
UNDERSTANDING THE ADOPTION OF ENTERPRISE RESOURCE PLANNING (ERP) AMONG SMALL

MEDIUM ENTERPRISES (SMEs) IN THAILAND’S EXPORT INDUSTRY
933UNINOT V1T 5338740 ICMA/M

V.. (M3AATIZH I MIaTIdUUIn)
AnzNFTUMITSnuTneniinus: 352 1haead, Ph., siiung DYINY3, Ph.D.

Unfnge
v v ~

= v A g = ° 9 = < A 9 Aa a '
NITANYIAITIU Lﬂuﬂ']ﬁﬁﬂy']uﬁgﬁ']ﬁ'Jel'lﬂ']u!‘ﬂﬂIuiaﬂllazﬂﬁﬂﬂﬁﬁﬁlmﬂﬁ@ﬂ NUBDNDINANDNIT

o < a 1 1
wszuy ERP w15 luesAnsgsne SME Tasmwizngugaavnssudieanveslszmalne Tagszuy ERP

k4 1
Y @ =

Yo ' a { o ' a v o A P v a
wu lasumsendgesintlumaluladndiny seamnsodeasuldmsduivauadnwanuldnlSeulugina

a a @

nediiszaninmuasdnenmdinydenguiisznounis SMEs gaavnssudieenvesszimelne
Y

o R o o I A Ay ) A o A o Y '
\1u‘LHN%1L1]°L!fJEJNﬂ\iﬂ@lﬂ\iﬁlﬂﬂﬂﬂ’)ﬂﬂﬁﬁfﬂ ERP !.WE]ﬂﬁuHJﬂG]fGlL!ﬂQIJTJigﬂﬂ'UﬂﬁSMES Q(ﬂfﬂﬂﬂiill

Flad

1 1 = = 3 dy Y= o qszl v A

deoonvoslszinalnelavedlunsouvesngui TOE msanyinsail ladnuidulsianua 12 dauilshd
kA E4 1 '
dnwanons 93z un ERP mamsAnmasiiinunidulsnarolsemsndidn uazifordesiuileioves
o Y \ = s 2 = a (o Yo =

m3ihszu ERP s lugaamnssumsdsoan msaniasstidumsanulugalsmalagldduiuns
) J o [ 1A a 1 I
d1srvngquaiedislunguismnsvinanarsazvuiagon(SMEs) lutlszma IngTaslduunae oty

A A Y yass o ' s Y1 o oo
n3oaiie lumsmssisindeya 1935maquarednnnyanalussdns laqualediessiuam 225 s10(lae

a aa =] o @ aw o
1%qas Yamane) naziinsizridoyanana lasldlusunsuduiagd spss dmsumsivenadnumans
NP5 19.0 $1115D Windows 1935 msedlsedanssauuniieajldnyazveingudiedis Ins1zivoya
v Ay a o A a £ o 9 a
aeanudievaz uazdinsziimsnaneyTavaan ¥ lUldlunmsnaaeuauyag
HamsAnE DI anuEnaud anududeu msaiuayuandusnssaugs veuwaay
o a v o a 1 o

msaaa wazmsaivayudu lefininmeuen nazanuduvesdeyainnuduiug luFiinaenisi
szuw ERP 11 19v0909dns ieadenuldilSounindsz Tomin 1d5u0nmaisous ludiuves ns

= 9 4 d Y =) A [ [
wisunionlueanns Yssaumssiauna luladensaumauazmsdodts anunaaulumsuasiunay

J o o J a ' o 4
VUIAVDIDIANT  UANNFUWUT IFsauaensiiszuy ERP MWi%ﬂJ@ﬂﬂﬂﬂﬂi

59 1




CONTENTS

ACKNOWLEDGEMENTS
ABSTRACT (ENGLISH)
ABSTRACT (THAI)
LIST OF TABLES
LIST OF FIGURES
CHAPTERI INTRODUCTION
1.1 Background of the Study
1.2 Statement of the Problem
1.3 Significance of the Study
1.4 Obijectives of the Study
1.5 Scope of the Study
1.6 Limitations of the Study
1.7 Benefits of the Study
CHAPTER II LITERATURE REVIEW
2.1 Definition of Enterprise Resource Planning
2.2 Contribution of ERP to strategic value creation
2.3 ERP Adooption
2.4 The technology-organization-environment framework
2.5 Previous studies using TOE framework
2.6 Hypothesis Development
CHAPTER 11l RESEARCH METHODOLOGY
3.1 Unit of Analysis and Target Population
3.2 Sample Plan
3.3 Survey Instrument
3.4 Data Analysis
CHAPTER IV  RESULT AND DISCUSSION

Vi

© N oo oo o &~ B B OO 0O DD P

N DD DN DN DN PP
© N o B W W oo N O



vii

CONTENTS (cont.)

Page

4.1 Descriptive Analysis 30

4.2 Hypothesis Testing 33
CHAPTERYV  CONCLUSION AND RECOMMENDATION 39
5.1 Conclusion 39

5.2 Discussion 41

5.3 Implication 43

5.4 Limitations 44

5.5 Recommendation for Future Research 45
REFERENCES 48
APPENDIX 53
Questionnaire 54

BIOGRAPHY 59



Table

1.1.

3.1
4.1
4.2
4.3

4.4
45
4.6
47

LIST OF TABLES

Previous studies using the TOE framework in investigation of
technological innovations

Reliability of Scales

Qualification of Respondents, Sample Profile (n=225)

Means and Standard Deviation of all Independent Variables
Loadings for Principal Components and Common Factors using
Varimax orthogonal rotation

Goodness of fit of the logistic regression model

Classification Table

Results of the logistic regression analysis

Result of Research Hypothesis

viii

Page

12

26
31
33
33

35
36
36
37



LIST OF FIGURES

Figure Page

2.1 The contribution of ERP system to strategic value creation 8
2.2 The Conceptual Framework of the understanding of the adoption of 15
ERP among SMEs in Thailand’s export industry



Fac. of Grad. Studies, Mahidol Univ. M.B.A. (Business Modeling and Analysis) / 1

CHAPTER |
INTRODUCTION

In today’s dynamic world it has become increasingly important that
different departments in organizations share their resources and knowledge amongst
each other resulting in greater flexibility and less redundancy. In this way not only it
helps in streamlining the work flow but also helps the decision makers to have the
systematic overview of the organization when different departments in the
organizations share their resources and information. Most of the organizations today
have various strategic business units with each business unit having their own targets
to meet and resources to share. But such resources and targets are not known or shared
with the other strategic business unit. Information flow becomes difficult and time
consuming. These are the issues addressed by “Enterprise Resource Planning” (ERP)
software solutions providing a common and consistent system to capture information
organization-wide, with minimum redundancy. Most of the organizations in today’s
world implement ERP to improve their strategic performance but as they do not have
complete knowledge and better understanding of ERP which results in the failure of
achieving these objectives.

In this chapter of the paper, the researcher would like to give the details of
the background of the study, the significance of the study, the objectives of the study,
the scope of the study, the limitations and the benefits of the study. Small and medium
enterprises (SMEs) have always been having issues with resources but to be at par
with the technological advancements that is rapidly taking place in today’s world they
have to rise up and not remain ignorant. Taking this into consideration the researcher
would want to explore and understand the adoption of Enterprise Resource Planning,
ERP, among the small medium enterprises SMEs in Thailand’s export industry. This
paper will therefore propose a model to explain the Enterprise Resource Planning

technology adoption among SMEs.
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1.1 Background of the Study

ERP, Enterprise Resource Planning, are software packages that have
different modules which are integrated together to provide information accessible
through different strategic business units across the organization. They have modules
for human resources department, sales department, accounting department and finance
department that are linked and integrated together across the organization.
Furthermore, these different modules can be custom made to suit the needs and
requirements of the organization. All this put together provides organizations with
framework that is more efficient and less time consuming thus improving the working
environment. It is important that there is strategic alignment among all the business
units to benefit the organization as a whole resulting in the economic success of the
company.

The academician and people involved in making policies believe that
technology is important for the economic success of the small medium enterprises
(SMEs). In Thailand’s manufacturing sector we have seen lot of foreign direct
investment (FDI), it has thus become important that we have strong SME culture and
base to continue to attract the foreign direct investment and support their large
presence.

In Thailand, SMEs, Small Medium Enterprises play a significant role in
the country’s economic development. They constitute a very important and dynamic
part of the Thai economy. The characteristics of Small Medium Enterprises (SMEs)
are different from large enterprises. According to Seyel and Rahman (2003), the
characteristics of SMEs include small management teams, strong owner influence,
lack of staff in specialized areas like information technology (IT), multifunctional
management, limited control over their business environment, limited market share,
low employee turnover, a reluctance to take risks and avoidance of sophisticated
software or applications. Due to these differences SMEs have a slower technology
adoption rate and more difficulties realizing the technology’s benefits than large

enterprises. (Poon and Swatman, 1999).
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1.2 Statement of the Problem

This paper aims to explore the understanding of the adoption of Enterprise
Resource Planning (ERP) among Small Medium Enterprises (SMEs) in Thailand’s
export industry. In today’s ever competing world and the changes that are taking place
rapidly, the organizations have the uphill task to improve the customer service, reduce
redundancy, provide the best solution to the customers and at the same time improve
their productivity. It has become important for businesses to understand the ERP
system such that it matches their way of doing business before they start the
implementation of the entire system. The most common reason that companies
abandon multi million baht ERP projects is that they find out that the ERP systems is
not matching with their ways of doing business and that it is also not linking
information across their strategic business unit. Their important business processes is

not being addressed.

1.3 Significance of the Study

Organization invests huge sums and resources on the information systems
as they understand the value that this would create and help in their business
processes. The increase in strategic value of the firm can only come with the
efficiencies across different departments whether it is in their operations, in their
human resources department, in the accounting department or in their customer service
and deliveries. Firms need to implement proper planning process such that their
strategic value is enhanced and the consequences are what they want and not what
they do not desire.

This research would be helpful for other researchers that will explore
further or expand to the related task in this field. It can be observed that how the
adoption of the enterprise resource planning, ERP, and its understanding relevant to
their industry, not only in the export industry but other industries as well would benefit

their workforce thereby benefiting the country as a whole.
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1.4 Objectives of the Study

The concerns that have been addressed in the research background make it
interesting to propose the study with the following objectives which are as follows:

= To study the extent of technology adoption of ERP among SME’s in
Thailand’s export industry.

= To investigate factors that encourage as well as those that remains
barriers to ERP adoption.

= To improve the understanding of how the technology-organization-
environment framework can increase the degree of attitude of ERP users toward the
ERP system.

1.5 Scope of the Study

This research adopts the quantitative approach. Questionnaires would be
filled out from SMEs and used for the purpose of analysis. Survey respondents would
represent different group of export industries, including manufacturing, traders, IT and
telecommunications. While questionnaires from the top level management represent
the viewpoints of the owner or employer; those from the middle of high level
management and operational level reflect on the perspective of employees working in
the companies. The researcher attempts to study the adoption of ERP in their

businesses.

1.6 Limitations of the Study

The limitations of the study consist of both time and budget constraints.
The paper analyses only Small Medium Enterprises (SMEs) in Thailand. Another
important limitation is the difficulty to interview the stakeholders of the companies as
the companies regards this as the secret to their businesses and would not want to
reveal the data pertaining to their stakeholders, though it could have provided a more

holistic picture of the study.
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Nevertheless, the body of knowledge gained from the study is intended to
support future academic work and provide real business applications in relation to the
adoption of ERP among SMEs in Thailand’s export industry for further consideration.
The cross-sectional nature of this paper does not allow knowing how the relationship

among the hypothesis will change overtime.

1.7 Benefits of the Study

The researcher hopes that this research will benefit academics,
practitioners and professional knowledge as a whole. This academic work could be
used as an example for future academic research in related topics or as a base model
for the future development for other researchers. The benefit of the research to
practitioners would be as recommendations or solutions for the Small Medium
Enterprises (SMEs) and the ability to translate the emerging economic opportunities

into reality.
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CHAPTER I
LITERATURE REVIEW

The literature review in this research explores the concepts and theories
relating to the Enterprise Resource Planning (ERP) and Small Medium Enterprises
(SMEs) in Thailand. The conceptual model that is used in the study will be presented

towards the end of this chapter.

2.1 Definition of Enterprise Resource Planning (ERP)

The term Enterprise Resource Planning is originally coined in 1990 by The
Gartner Group to describe the next generation of MRP 11 software. Historically, ERP
evolved from material requirement planning (MRP) and manufacturing resource
planning MRP Il systems of the 1970s and the 1980s, respectively. (Akkermans HA,
Bogerd P, Yucasen E, 2003). MRP and MRP Il systems were designed to
systematically link different aspects of process information within specific business
context such as manufacturing (Jacobs FR, Bendoly E, 2003). In different literatures,
different authors have defined ERP in a different way, for example according to
Jacobs and Bendoly (Jacobs FR, Bendoly E, 2003); ERP can be defined as a concept
and as a system.

Its conceptual definition involves the integration of business processes
within an organization, with improved order management and control, accurate
information on inventory, improved work flow, and supply chain management, and
better standardization of business and best practices. ERP as a system is about
technological capability required to turn the ERP concept into reality. ERP systems
should not be a mere technological artifact; it is a core platform designed to support
and levels the capabilities of the tools and processes used by organization (Jacobs FR,
Bendoly E, 2003). ERP system is the technological manifestation of the ERP concept,

its benefits, capabilities, goals and strategic value.
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Akkermanns et al. (Akkermans HA, Bogerd P, Yucasen E, 2003) also state
that ERP can be defined from different perspectives such as functional, technical, or
from business perspective that provides strategic value encompassing the entire
organizations.

Tarantilis et al (Tarantilis CD, Kiranoudis CT, Theodorakopoulos ND,
2008) define ERP as a system that integrates traditional accounting, manufacturing,
sales, management, and other management products to offer an “all in one” solution

that deals with all business management aspects of organizations.

2.2 Contribution of ERP to strategic value creation

In today’s dynamic economy, continuously generating new knowledge
combined with operational efficiency and effective delivery mechanisms increase the
strategic value of the firm. (Basu C, Palvia P, 1999) (Gobeli DH, Koeing HF, Mirsha
CS, 2002) (Prahalad CK, Krishnan MS , 2008).

As shown in Figure 1, a firm must have the three fundamental value
generators (drivers) in place that are critical to a firm to create sustainable strategic
value. The combination of new knowledge creation with at least one of the two other
value generators is fundamental to a firms sustainable competitiveness. These matched
the two stage value creation that is suggested and described by Gobeli et al. (Gobeli
DH, Koeing HF, Mirsha CS, 2002) to create sustainable firm value.

Figure 1 also shows that ERP system, if planned, deployed and
implemented properly, acts as a value enhancer that empowers all these three value
generators (process and operational efficiencies, information delivery and new
knowledge creation activities) that in turn contribute to the strategic value creation in a
firm (C, Fichtenbauer, 1999) , (Fung VK, Fung WK, Wind YJ, 2008).



Arvinder Kaur Chhabra Literature Review /8

New Products Services, and Process

Strategic Value of
Innovation, Differentiation, Cost Advantages

Organization:
Sustainable Competitive Advantage

ﬂ |

Efficient Processes
and Organizational
Operations

Value Generators (Drivers):

New Knowledge Generation

Improved Capabilities

Effective and Transaction
Processing and
Information Delivery

Extending Services

Infrastructure Technology: ERP System

Value Enhancer(s)

Figure 2.1: The contribution of ERP system to strategic value creation.

Source: (Eslam Nazemi, Mahommd Zafar Tarokh, G. Raja Djavanshir, 25 February

2012)

Similar to planning of any information systems, in planning to acquire
ERP systems, a firm should address many questions:

e Why does it need ERP system?

e How does the ERP system contribute to organizational efficiency?

e How long will its implementation take and when is the break -even
point?

e How much does it really cost and what are its hidden costs?
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e How do a firm’s emerging business activities, such as e-commerce,

benefit from ERP system?

2.3 ERP Adoption

The literature review in this phase focused on how some types of
organizations adopted ERP systems and the associated requirements, risks, costs and
benefits. One study is centered in the modeling of organizational culture before
selecting and installing an ERP system. Some insights for researchers that want to
research are proposed by Oliver and Romm (Oliver D, Romm C, 1999).

Fichman (Fichman RG, 2004) in his seminal research provide a model
based on real options that can be used in making decision on ERP adoption. He states
that making decisions when uncertainty about the taking the full benefit of the system
and irreversibility in the cost and the risk of its implementation are high and
complicated. Therefore he has developed a model using concepts from real options to
make decisions about the investment and adoption of ERP in a new system.

lansiti and Levien (lansiti M, Levien R, 2004) state that ERP success in an
organization depends on understanding its eco systems and the organization’s role in
it. They suggest that an ERP’s success depends on understanding of the importance
and benefits of a company’s ERP systems with its business partner’s enterprise
systems. Therefore, company’s ERP adoption process is influenced by the complex
interdependencies among them.

Porter (M, 2001) warns against the cases in which IT works against
business strategy. He describes some cases in that: “Package software applications
were hard to customize, the companies were often forced to change the way they
conducted activities in order to conform to “best practices” embedded in the software.
It was also extremely difficult to connect discrete applications to one another.
Enterprise Resource Planning (ERP) systems linked activities, but again companies
were forced to adapt their ways of doing things to the software.”

Ross and Weill (Ross JW, Weill P, 2002) emphasize the fact that making
decisions on adoption new technologies such as ERP is a “business-not just

technological challenge”. They suggest the importance of senior manager’s active



Arvinder Kaur Chhabra Literature Review /10

involvements in making key technology decisions. Otherwise, when the IT department
in an organization is left alone in making decisions on ERP and other technologies
adoptions disasters may occur.

Oliver and Romm (Oliver D, Romm C, 1999) discusses the need of further
research into the planning phase of the adoption process and outline some of the
principles that should form the basis of empirical research in this area.

Rugg and Krumbholz (Rugg G, Krumbholz M, 1999) stress the importance
of correctly modeling the organizational culture before selecting and installing a
system. They describe a model of culture, which can be applied to ERP context and
describes a framework to select an elicitation technique for modeling organizational

culture.

2.4 The technology-organization-environment framework

Tornatzky and Fleischer (L.G. Tornatzky, M, 1990) proposed the
technology-organization-environment (TOE) framework to study the adoption of
technological innovations. They argue that the decision to adopt a technological
innovation is based on factors in the organization and the environmental contexts, as
well as the characteristics of the technology itself. This framework thus envisions a
threefold context for adoption and implementation of technological innovations:
technological context, organizational context, and environmental context.

The technological context refers to the technologies relevant to the firm.
This includes the existing technologies, as well as the emerging technologies relevant
to the firm. Many characteristics of the technology can influence its adoption. The
organizational context describes the characteristics of the organization. Common
organizational techniques include firm size, degree of centralization, formalization,
complexity of its managerial structure, the quality of its human resources and the
amount of slack resources available internally (L.G. Tornatzky, M, 1990), (P.Y.K.
Chau, K.Y Tam, 1997). Organization characteristics can also constrain or facilitate the
adoption and implementation of technological innovations. The environmental context
is the arena in which the organization conducts its business. This includes the industry

and dealings with business partners, competitors and government (L.G. Tornatzky, M,
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1990). They are factors external to an organization that can present constraints and
opportunities for technological innovations.

The Rogers theory of innovation diffusion (Rogers, 1983) is the most
widely applied theories in the prediction of organizational level technology adoption.
Rogers identified five technological characteristics as antecedents to any adoption
decision: relative advantage, compatibility, complexity, trialability and observability.
In addition, he also emphasized three groups of adoption predictors: leader
characteristics, internal characteristics of the organization and external characteristics
of the organization. The leader characteristic can be viewed as a specific internal
organizational property (K. Zhu, K.L. Kraemer, S. Xu, 2003).

Furthermore, findings from innovation adoption research are consistent
with the TOE framework. (R.B. Cooper, R.W. Zmud, 1990), (C.L. Lacovou, I
Benbasat, A. Dexter, 1995), (Thong, 1999). For example Lacovou et al. found that
three major determinants influenced EDI adoption in the small business context. (C.L.
Lacovou, | Benbasat, A. Dexter, 1995). These determinants are organizational
readiness, external pressure and perceived benefits. The organizational readiness
belongs to the organizational context in the TOE framework, while the external
pressure is the factor in the environmental context in the TOE framework. The idea of
perceived benefits refers to the level of recognition of the relative advantage than an
EDI technology can provide to the organization. Therefore, the concept of perceived
benefits is part of the technical context in the TOE framework.

The TOE framework has consistent empirical supports and has been found
useful in understanding the adoption of technological innovations (P.Y.K. Chau, K.Y
Tam, 1997), (K. Zhu, K.L. Kraemer, S Xu, 2006). Table 1.1 provides the summary of
the relevant studies based on the TOE framework. The TOE framework can be used to
study the organizational adoption of the general IT innovation as well as specific IT
innovation such as EDI. (K.K.Y. Kuan, P.Y.K. Chau, 2001)
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2.5 Previous studies using the TOE framework in investigation of the

adoption of technological innovations

Table 1.1: Previous studies using the TOE framework in investigation of the
technological innovations

Study Innovation Determinants
Zhu et al. (K. Zhu, | E-Business | Technology Technology  readiness,
K.L. Kraemer, S Xu, Technology Integration
2006) . : :
Organization: Firm Size, Global Scope,
Managerial Obstacles
Environment: Competitive Intensity,
Regulatory Environment
Zhu et al. (K. Zhu, S. | E-Business | Technology Relative Advantage,
Dong, S.X. Zhu, Compatibility, Costs and Security Concerns
K.L. Kraemer, 2006) o
Organization:  Technology, = Competence,
Organizational Size
Environment: Competitive Intensity, Partner
Readiness
Zhu et al. (K. Zhu, | E-Business | Technology : Technology Competence
K.L. Kraemer, S. o ) ]
Xu, 2003) Organization: Firm Scope, Firm Size
Environment: Consumer Readiness,
Competitive Pressure, Lack of Trading Partner
readiness
Chau and Tam | Open Technology : Perceived Benefits, Perceived
(P.Y.K. Chau, K.Y | System Barriers, Perceived importance of compliance
Tam, 1997) to standards, Interoperability, Interconnectivity

Organization: Complexity of IT infrastructure,
Satisfaction with existing systems,
Formalization on system development and
management

Environment: Market uncertainty
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Table 1.1: Previous studies using the TOE framework in investigation of the

technological innovations (cont.)

Zhu, J. Gibbs, 2004)

Study Innovation Determinants

Gibbs and Kraemer | E. Business Technology : Technology Resources

(J.L. Gibbs, K.L. o : .

Kraemer, 2004) Organlzajuon.. Perceived 'B_eneflt.s, La_ck
of organizational Capability, Financial
Resources, Firm Size
Environment: External Pressure,
Government  Promotion, Legislation
Barriers

Hong and Zhu (W. Technology : Technology Integration,

Hong, K. Zhu, 2006) Web Functionalities, EDI Use
Organization: Web Spending, Perceived
Obstacles
Environment: Partner Usage

Kuan and Chau | EDI Technology Perceived Direct

(KK.Y. Kuan, P.Y.K. Benefits, Perceived Indirect Benefits

Chau, 2001) Organization: Perceived Financial Cost,
Perceived technical competence
Environment: Perceived Industry
Pressure, Perceived Government
Pressure

Zhang et al (C. Zhang, Technology : IT infrastructure

L. Cul, L. Huang, C. Organization: IT Management

Zhang, 2007) )
Environment: E-Government,
Government Regulation and promotion

Xu et al (S. Xu, K. | Internet Technology: Technology, Competence

Organization: Firm Size, Global Scope,
Enterprise Integration, Environment:
Competition  Intensity,  Regulatory
Environment

Source: Developed for this study
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Drawing upon the empirical evidence, combined with literature review and
theoretical perspectives discussed earlier, | argue that TOE framework is an
appropriate foundation for studying Enterprise Resource Planning (ERP) adoption
among Small Medium Enterprises (SMES) in Thailand’s export industry.

Despite there are diverse factors affecting ERP adoption, all these factors
can be classified either as technological, organizational or environmental contexts.
Therefore, it is feasible to utilize the TOE framework to explore the ERP adoption

issue.
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Independent Variable Dependent variable

Technology

e Relative Advantage
e Compatibility
e Complexity

e Perceived benefits

Oroanization ERP ADOPTION

e Top Management Support
e Organization Readiness
e ICT Experience

e Firm Size

Environment

e Industry Market Scope
e  Competitive Pressure
e External IT Support

e Information Intensity

Figure 2.2: The Conceptual Framework of the understanding of the adoption of
ERP among SMEs in Thailand’s export industry
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2.6 Hypothesis Development

In the literature review many factors have been found and therefore |
choose to focus on a few factors instead of repeating them. In my view these factors
are strategically important in explaining and understanding the adoption of ERP. The
research model is proposed as shown in Figure 2.2. It is desirable to use ERP adoption
as dependent variable in our study since it adequately captures whether SMEs have
adopted ERP technology. The model consists of 12 variables that are hypothesized to
have a direct effect of firm adoption of ERP technology

Hypothesis 1: Technology Context

Five technological characteristics have been identified by Rogers as
antecedents to any adoption decision: relative advantage, compatibility, complexity,
triability and observability (Rogers, 1983). Many studies, including the meta analysis
of 75 diffusion articles conducted by Tornatzky and Klein (L.G. Tornatzky, K.J. Klein,
1982) found that only relative advantage, compatibility and complexity are
consistently related to innovation adoption. Grover (V. Grover, 2007) and Lee and
Kim (S. Lee, K. Kim, 2007) directly excluded the triability and observability
constructs in their research models. Chau and Tam (P.Y.K. Chau, K.Y Tam, 1997)
studied open system and stated that firms clearly see perceived benefits where
technology is concerned. Zhu et al (K. Zhu, S. Dong, S.X. Zhu, K.L. Kraemer, 2006)
stated relative advantage as one of the determinants in the technology context.
Therefore four technology characteristics — Relative Advantage, Compatibility,

Complexity and Perceived Benefits, — are included in the model.

H 1.1: Relative Advantage

Relative Advantage is defined as the degree to which an innovation is
perceived as providing greater organizational benefits than the idea it supersedes or the
status quo. (Rogers, 1983). When ICT is perceived to offer relative advantage over the
firm’s current practices, it is more likely to be adopted ( (Lee J., 2004). In the previous
studies it has been found that this variable is positively related to ICT adoption. In the
context of this study | propose the following hypotheses:

Relative Advantage will have positive relation to firms adopting ERP.
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H 1.2: Compatibility

Comepatibility of an innovation is defined as “the degree to which an
innovation is perceived as consistent with the existing values, past experiences and
needs of potential adopters” (E.M. Rogers, 2003). High compatibility has been
identified as a facilitator for innovation adoption. (R.B. Cooper, R.W. Zmud, 1990).
The adoption of new technologies can bring significant changes to the work practices
of businesses and resistance to change is normal organizational reaction (Premkumar
G, M. Roberts, 1999). The values and beliefs of the organization should be compatible
with the changes that the organization tends to go through. Moreover the changes
should also take into consideration the infrastructure of the organizations. In the
context of this study | propose the following hypotheses:

Compatibility will have positive relation to firms adopting ERP.

H 1.3: Complexity

Complexity is defined as the degree to which an innovation is perceived as
relatively difficult to understand and use. (E.M. Rogers, 2003). The complexity of the
technology creates greater uncertainty for successful implementation and therefore
increases the risk in the adoption decision (Premkumar G, M. Roberts, 1999).
Although this factor has been found to be negatively associated with organizational
adoption of ICT ( (R.B. Cooper, R.W. Zmud, 1990), it has also been found to be an
important determinant of ERP by SMEs. In the context of this study | propose the
following hypotheses:

Complexity will have negative relation to firms adopting ERP.

H 1.4: Perceived Benefits

Perceived benefits refer to the anticipated advantages that ERP adoption
can provide to the organization. Better managerial understanding of the relative
advantage of an innovation increases the likelihood of the allocation of the managerial,
financial and technological necessary to use that innovation. (E.M. Rogers, 2003)
(C.L. Lacovou, | Benbasat, A. Dexter, 1995). Earlier studies argue that firms using e-
business may obtain benefits such as sales increase, new market penetration and cost
reduction (K. Zhu, S. Dong, S.X. Zhu, K.L. Kraemer, 2006). If the adoption of the
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new innovation makes firms see more benefits that it previously has will make them
more comfortable in adopting that innovation. In the context of this study | propose
the following hypotheses:

Perceived benefits will have positive relation to firms adopting ERP.

Hypothesis 2: Organization Context

This context can be claimed to have impact on SMEs adoption of ERP.
There are many studies that focus on the factors pertaining to the organizational
context seems to be the primary focus of many studies in SMEs (G., 2003). Top
management support, ICT experience, organization readiness and Firm Size are

considered to be organizational factors that influence ERP adoption by SMEs.

H 2.1: Top Management Support

Top management support is an important factor in the adoption of new
technologies and has been found to be positively related to adoption. (V. Grover,
2007). Top management can provide vision, support and a commitment to create a
positive environment for innovation. (S. Lee, K. Kim, 2007). Accordingly the above
hypothesis is proposed. The support from the top management is important in SMEs as
the main decisions are usually taken by them. It is thus important that there is top
management support when any new innovation adoption is being addressed in the
firm. In the context of this study | propose the following hypotheses:

Top Management Support will have positive relation to firms
adopting ERP.

H 2.2: Organization Readiness

Organizational readiness is defined as the availability of the needed
organizational resources for adoption (lacovou C.L., Benbasat I, Dexter A.S., 1995).
Organizational readiness, as used in previous research on EDI adoption, measures
whether a firm has sufficient ICT sophistication and financial resources (lacovou C.L.,
Benbasat I, Dexter A.S., 1995). Indeed economic costs and lack of technical
knowledge are identified as two of the most important factors that hinder ICT growth

in small firms. (Cragg P.B., King M., 1993). ICT sophistication assesses whether a
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firm is technologically ready, while financial resources express an organization’s
capital available to invest in ICT (Chwelos P., Benbasat , Dexter, A.S., 2001). In the
context of this study | propose the following hypotheses:

Organization readiness will have positive relation to firms adopting
ERP.

H 2.3: ICT Experience

ICT experience will determine if a firm is moving away from adopting a
new technology because of its limited experience with ICT. Previous studies have
found that prior ICT experience influences organizational adoption of new
technologies (K.K.Y. Kuan, P.Y.K. Chau, 2001) . (Dholakia R.R., Kshetri N., 2002)
suggested that technologies already existing in an organization influence the future
adoption of a new technology. They argue that the incremental cost and knowledge
required to adopt the Internet, for example, will be much smaller if a firm already
owns a computer and a telephone line. This variable has been included in the research
model to test whether different categories of firms: SMEs with low-end ICT use,
medium-level ICT users, and high-end ICT users (Suthern A., Tilley F., 2000) differ in
their adoption of ERP. In the context of this study I propose the following hypotheses:

Higher the level of ICT users will have positive relation to forms
adopting ERP.

H 2.4: Firm Size

Size has been identified by (Jeyaraj A., Rottmann J.W., Lacity M.C.,
2006) as one of the best predictors of organizational adoption of ICT. The typical
argument is that larger firms have a greater need, resources, skills and experience and
the ability to survive failures than smaller firms (Levenburg, N., Magal, S. R. and
Kosalge, P, 2006). Thus, it can be argued that larger SMEs are more likely to adopt
ERP. In the context of this study | propose the following hypotheses:

Firm Size will have positive relation to firms adopting ERP.
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Hypothesis 3: Environmental Context

This context can be claimed to have a high impact on SMEs’ adoption of
ERP. Industry market scope, competitive pressure, external IT support and
Information Intensity are considered to be environmental factors that influence ERP
adoption by SMEs.

Industry in which the firm operates has been argued to influence the
adoption of ICT (Levenburg, N., Magal, S. R. and Kosalge, P, 2006). Service
industries, which rely on the processing of information, depend on ICT (Goode, S. and
Stevens, K, 2000). Retail industries, which rely on the transfer of goods, may have a
greater dependence on point-of-sale systems (Premkumar, G. and King, W. R., 1994).
Manufacturing industry rely more on ERP systems. (Fallon, M., and Moran, P., 2000)
showed that ICT usage varies not only across sectors (i.e. across Standard Industrial

Classification) but also within constituent sub-sectors.

H 3.1: Industry Market Scope

Industry market scope refers to the market area that a firm chooses to
operate in from local to international markets. Working on a wider market area
introduces a high level of complexity in dealing with legal and cultural issues
(Davenport, 1998). As companies become more global and develop international
supply chains, the limitation of MRP have become more apparent (Buonanno, G.,
Faverio, P., Pigni, F., Ravarini, A., Sciuto, D. and Tagliavini, M., 2005). Firms tend to
expand their ICT infrastructure beyond their organizational boundaries through the
development of inter-organizational business systems. In the context of this study I
propose the following hypotheses:

Industry Market Scope will have positive relation to firms adopting
ERP.

H 3.2: Competitive Pressure

Competitive pressure has been identified by (Jeyaraj A., Rottmann J.W.,
Lacity M.C., 2006) as one of the best predictors of organizational adoption of ICT.
Competition in the adopter's industry is generally perceived to positively influence the
adoption of ICT (Gatignon, H. and Robertson, T. S., 1989). This is argued to be even
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more evident if the innovation directly affects the competition. (K.K.Y. Kuan, P.Y.K.
Chau, 2001), (Premkumar G, M. Roberts, 1999) claim that it can become a strategic
necessity to adopt the new technologies to compete in the marketplace.

Competitive Pressure will have positive relation to firms adopting
ERP.

H 3.3: External IT Support

External IT support refers to the availability of support for implementing
and using IT (Premkumar G, M. Roberts, 1999). This factor has not only been found
to be an important determinant of ICT success (Delone, 1988), (Raymond, 1985) but
also to be positively related to organizational adoption of IT (Premkumar G, M.
Roberts, 1999). With the popularity of outsourcing and the growth of third-party’s
support, firms are more willing to adopt new IT if they feel there is adequate third-
party’s support (Premkumar G, M. Roberts, 1999). In the context of this study I
propose the following hypotheses:

External IT support will have positive relation to firms adopting ERP.

H 3.4: Information Intensity

Information Intensity refers to the degree to which information is present
in the product or service (Thong, 1999). Information-intensive products are generally
more complicated to order or use and they require more accompanying information.
Such products can benefit from the strategic use of IT (M. Poeter, V. Miller, 1985).
Firms with more information intensive environments are more likely to adopt new IT
than those in less information intensive environments. (Yap, 1990). In the context of
this study | propose the following hypotheses:

Information Intensity will have positive relation to firms adopting
ERP.

In order to summarize |1 would like to propose that under the technological
context, relative advantage, compatibility and perceived benefits will have positive
effect on ERP adoption, whereas complexity will have negative effect on ERP

adoption.
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In organizational context, top management support, organization readiness,
ICT experience, firm size and higher the level of ICT users and will have positive
effect on ERP adoption.

In environmental context, industry market scope, competitive pressure,
external IT support and information intensity will have positive effect on ERP
adoption.
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CHAPTER I
RESEARCH METHODOLOGY

This chapter outlines the method employed to collect the data and that is
used for the research analysis. Based on the previous study, the conceptual model,
research objectives and hypothesis are then developed. Chapter III details in the
methodology which this paper applies to address the research objectives and verifies
the related hypothesis. This chapter is structured into four sections: (I) Unit of
Analysis and Target Population (II) Sample Plan (III) Survey Instrument (IV) Data
Analysis.

3.1 Unit of Analysis and Target Population

For understanding the adoption of Enterprise Resource Planning (ERP)
among small medium enterprises (SMEs) in Thailand’s export industry we will target
owners/managers of SME’s in exporting business throughout Thailand. There have
been different criteria that have been used to determine the small medium enterprises.
In this study the number of employees will be the principal criteria since other
categorizations such as those involving revenue and/or capital can frequently result in
misleading classifications of organizations. The number of employees considered in
small medium enterprises varies according to the agency providing the definition.
(Harrison D, Mykytyn P., Riemenschneider C., 1997) as well as (Iacovou C.L.,
Benbasat I, Dexter A.S., 1995) utilized a cut off of 200 employees to make
comparisons with prior studies involving IT and small businesses. For the purpose of
this study, we used the definition suggested for SMEs in Thailand provided by the
APEC Center for Technology Exchange and Training for Small and Medium
Enterprises (less than 500 employees).
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Due to the limitation of the time and resources, the scope of the analysis
will specifically pertain to only the small medium enterprises based in Thailand and

are in export business.

3.2 Sample Plan

In this research, we will use single cross-sectional design where one
sample of a respondent is drawn from the target population and information is
obtained from this sample only once. This design is also called sample survey research

design.

3.2.1 Defining the Target Population

The targeted population primarily consists of small and medium
enterprises in Thailand’s export industry. The subject is based only in Thailand and
derived from the Directory of Thai National Shippers Council, 2014-2015. The target
respondents are the top and middle level management personnel of the companies.
Data for my study will be collected using a questionnaire survey administered in

Thailand.

3.2.2 Sampling Procedures
Convenience sampling will be used. This research takes Yamane
(Yamane, 1967) formula in determining the appropriate sample size which this study
uses the number of SMEs in Thailand. The targeted population primarily consists of
about 2,460 companies listed in the Thai National Shipper’s Council Directory,
Edition 2014-2015 so the targeted population of the study is set to cover such

majority.
N

Formula:n = ———
1+(Nxe2)’

Where n = Sample size, N = Population and e = Significant Level
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The Thai National Shipper’s Council Directory, Edition 2014-2015
indicated that there were about 2,460 companies. The total sample size for this study
should be;

B 2460
1 + (2,460)(0.05)2

n =344.05 = 345

With the population of about 2,460 and 5% degree of significant level, the
optimal sampling size for quantitative research is therefore calculated as where 345 is
the sampling size that need to be searched to meet the required number of

questionnaire.

3.3 Survey Instrument

Quantitative research is applied in this research. The questionnaire will be
developed for collecting empirical measures of ERP adoption in SMEs in Thailand’s
export industry. All items of factors will be measured on a seven-point Likert scale,
ranging from ‘strongly disagree’ to ‘strongly agree’ taken from relevant prior research

and adapted to relate to the context of ERP adoption.

3.3.1 Validity

A typical definition of validity could be that a test is valid for anything
with which it correlates. Validity refers to the degree of a measure which is associated
with other measures in a manner that is consistent with theoretically based concepts or
an ability of the measurement instrument to measure a concept or construct. A validity
assessment applicable to this research is construct validity. Construct validity was an
indirect method of validation to be used when no criterion variable or content domain
can indicate the degree to which a test measures what it is intended to measure.
Malhotra in year 1981 recommends that the scale items, whether or not they cover the
entire domain of the construct being measured, have to be assessed by the researchers
or someone else. In other words, the scale items should be reviewed by experts and the

pool of items for each construct should be corrected through a pre-test in the early
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stage of research. The construct validity in the present study will be ensured, since all
of the scales employed were borrowed from the existing or established scales which

have been subject to tests of construct validity. (Cavana, 2001)

3.3.2 Reliability Analysis

Reliability is when a particular technique always yields the same result,
when applied repeatedly to the same object. In the research context, reliability is
defined as the extent to which measurements of a test are repeatable. That is, the
measurement procedure should give the same outcome on repeated tests. The higher
the reliability of measurement procedure, the more consistent the results provided by
repeated measurements. The higher value of a toward 1 means the greater of the
measurement reliability. It is recommended that a coefficient alpha of 0.70 or higher is
desirable whilst a coefficient of less than 0.60 is considered as unreliable. (Cavana,
2001)

Cronbach’s a coefficient alphas of each construct are used to measure the
reliability. As shown in Table 3.1, all coefficients for the constructs in this study are

higher than the threshold value of 0.7

Table 3.1: Reliability of scales

Number Cronbach’s a

Constructs o
of Items coefficient
Factor | (Technology)
e Relative Advantage (Ra- item 1-3) 2 0.98

e Compatibility (CM - item 4-7)

e Complexity (CX -item 8-10)

e Perceived benefits (BP-item 11-14)

e Top Management Support (TM-item 15-18)
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Table 3.1: Reliability of scales (cont.)

Constructs Number of Cronbach’s a
Items coefficient
e Industry Market Scope (IM - item
28.,30)
e External IT Support (ET-item 34)
Information Intensity (II —item36)
Factor 11 (Organization)
11 0.96
= Organization Readiness (OR-item 19-
22)
= |CT Experience (IE —item 23-25)
= Firm Size (FS — item 26-28)
e Competitive Pressure (CP-item31)
Factor 111 (Environment)
e Industry Market Scope (IM - item 29)
e Competitive Pressure (CP-item32) : 091
e External IT Support (ET-item 33)
e Information Intensity (II —item37 -38)

Source: Developed for this study

3.4 Data Analysis

The Statistical Product and Service Solutions (SPSS), it is well known as
professional statistical software with widely applications in many fields, such as

market research, scientific research and education, etc. (Hongming Chen, 2012).
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In this research, the tool used for data analysis is Statistical Package for the
Social Sciences (SPSS) version 19.0 for Windows. Descriptive statistical analysis will
be applied to summarize the characteristic of sample group by using frequency and

percentage. Moreover a logistic regression will be applied to test the hypothesis.
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CHAPTER IV
RESULT AND DISCUSSION

This chapter presents the results of the data analysis of the understanding
of the adoption of the Enterprise Resource Planning (ERP) among small and medium
enterprises (SME’s) in Thailand’s export industry by using the quantitative method.

Data for this study were collected using a questionnaire survey
administered in small and medium enterprises in Thailand’s export industry. The
questionnaire consists of four parts: one for general information that included asking
whether the company was the supporter of ERP adoption and another for assessing the
twelve variables. Two thousand and thirty two firms of owners and also managers of
SME’s in the export business throughout Thailand were randomly selected. The study
questionnaire was mailed to the two thousand firms and thirty two firms were
personally visited to get their manager’s response. In total two hundred and thirty six
responses were received. Eleven responses were incomplete and could not be taken
into further study and analysis. Two hundred and twenty five responses were received
and taken in for further data analysis. The response rate was 11.07 %. The analysis

methods can be categorized into 2 parts.

Part 1. Descriptive Statistical Analysis
Descriptive analysis is the initial analysis which summarizes the
qualification of the target population or information regarding the demographic of the

sample.

Part 2. Hypothesis Testing
Hypothesis Testing is the examination process of the conceptual

framework by logistic regression method.
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Symbols in the Analysis

X =Mean of the independent variable (predictor).

SD =Standard Deviation

n = number of sample

B = coefficients used to estimate direction impact of the
independent variable to dependent variable.

Sig. = statistical significance

4.1 Descriptive Analysis

The 225 respondents included 128 (56.9%) female and 97 male (43.1%).
For the age proportion, most of the respondents were 36-45 years old which comprised
85 of respondents or 37.8% 53 of the respondents were of the age group between 26-
35 years or 23.6%. Majority of the respondents had attained Bachelor degree which
was 128 respondents or 56.9%. 76 of the respondents have Masters Degree of 33.8%.
Only 3 of the total respondents had Doctorate Degree which accounted to 1.3%. Type
of Business of the respondents was Chemical Products 15.1%, Agricultural Products
13.8%, Manufacturing 14.2%, Automotive and Parts 10.7%, Consumer Products
14.7%, Gems and Jewellery 12.0%, Food and Beverages 11.6% and others about
8.0%. 56.9% had the average income between 25,001 — 50,000 baht a month. Less
than Baht 25,000 per month salary constituted about 18.7% of respondents. 21.3% had
income of Baht 50,001 to 100,000 per month. 3.1% of the respondents had salary of
more than Baht 100,000 per month. For the drivers for implementing/adopting ERP,
respondents 32.4 % indicated customers, 22.7% indicated Competitors, 27.6 %
indicated Internal Business Process while others remain at 17.3%. Meanwhile, 42.7 %
of the respondents said that initiator of ERP systems should come from Top
Management. Finally, respondents 57.8 % decided to support ERP adoption. All

details shown in Table 4.1

4.1.1 Result of General Information of Participants
In Table 4.1 the qualification of respondents with sample profile of n=225

is shown.
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Table 4.1 Qualification of Respondents, Sample profile (n = 225)

Category Number Percentage
Sex
® Female 128 56.9
® Male 97 43.1
Age
@® 19 -25years 16 7.1
® 26 - 35 years 53 23.6
@® 36 - 45 years 85 37.8
@® Above 45 years 71 31.6
Education
@® High school or equal 18 8.0
@ Bachelor Degree 128 56.9
@® Master Degree 76 33.8
@ Doctorate Degree 3 1.3
Type of Business
@ Agricultural Products 31 13.8
@® Manufacturing 32 14.2
@® Automotive and Parts 24 10.7
® Chemical Products 34 15.1
@ Consumer Products 33 14.7
® Gems and Jewellery 27 12.0
@ Food and Beverages 26 11.6
@ Others 18 8.0
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Table 4.1 Qualification of Respondents, Sample profile (n = 225) (cont.)

Category Number Percentage
Income
@ Less than 25,000 baht a month 42 18.7
@ 25,001 - 50,000 bahta month 128 56.9
@ 50,001 - 100,000 baht a month 48 21.3
@ More than 100,000 baht a month 7 3.1
Drivers for implementing/adopting
ERP
@® Competitors 51 22.7
@ Customers 73 324
@ Internal Business Process 62 27.6
@ Others 39 17.3
Initiator of ERP systems
® Top Management 96 42.7
® Middle Management 71 31.6
® Employees 58 25.8
Support ERP adoption
® Yes 130 57.8
® No 95 42.2

Source: Developed for this study

The composite score of the twelve variables were calculated by averaging

the original item scores. For the supporters of ERP adoption in the organization the

means were between 4.90 and 4.99 points from 7.00 which imply that they mostly

agree but for the non-supporters of ERP in the organization , they somewhat disagree

(means 2.51 to 2.59).
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Table 4.2 Means (X)and Standard Deviation (SD) of all independent variables

Sample

Independent Variables Support ERP  Non Support_ERP All

X SD X SD SD

X|

Factor | (Technology) 4.99 0.41 2.51 0.50 395 131

Factor Il (Organization) 4.90 0.42 2.59 0.56 393 124

Factor I1I(Environment)  4.90 0.55 2.55 0.57 3.90 1.29

Source: Developed for this study

4.2 Hypothesis Testing

Exploratory Factor Analysis was conducted to assess the construct validity
of the measurement. The 225 responses were examined using Principal Component
analysis as the extraction technique and varimax as the orthogonal rotation method. In
order to determine the factor structure, all of the primary factor loadings should be
greater than 0.5. In this study, three factors of 38 items were used to predict support
ERP.

Cronbach’s o coefficient alphas of each construct are used to measure the
reliability. As shown in Table 4.3, all coefficients for the constructs in this study are
higher than the threshold value of 0.7.

Table 4.3 demonstrates a good match between each factor and related

items. The symbols used are abbreviated and details also shown.

Table 4.3 Loadings for Principal Components and Common Factors using

Varimax orthogonal rotation

Variables  Factor | Factor Il Factor Il
1. RA1 74
2. RA2 .65
3. RA3 .59
4. CM4 74
5. CM5 73

6. CM6 .70
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Table 4.3 Loadings for Principal Components and Common Factors using

Varimax orthogonal rotation (cont.)

7.CM7 .68

8. CX8 73

9. CX9 57

10. CX10 .63

11. PB11 .62

12. PB12 .59

13. PB13 .76

14.PB14 A7

15.TM15 .70

16. TM16 .53

17. TM17 .56

18. TM18 .60

19. IM28 .56

20. IM30 .64

21.ET34 .59

22.1136 61

1. OR19 .69

2. OR20 .67

3. 0R21 71

4. OR22 .70

5. 1E23 .67

6. IE24 .58

7. IE25 .62

8. FS26 .68

9. FS27 71

10. FS28 .76

11.CP31 .55

1.1M29 .67
2.CP32 .63
3.ET33 .78
4. 1137 .62
5.1138 .64
Cronbach’s 0.98 0.96 0.91

Source: Developed for this study

RA: Relative Advantage ; CM: Compatibility; CX: Complexity; PB: Perceived
Benefits; TM: Top Management Support; OR: Organization Readiness ; IE: ICT
Experience; FS: Firm Size; IM: Industry Market Scope ; CP: Competitive Pressure;

ET: External IT Support; Il: Information Intensity
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Table 4.4 shows the goodness of fit of the logistic regression model. A
well — fitting model has a small value for -2LL research model. The -2LL of the null
model was 284.227. The -2LL research model that consisted of the three factors
(predictors) were 22.223. The chi-square test for the reduction in the -2log likelihood
value provided one measure of improvement from the null model to the research
model; the chi-square test was significant (p<0.000) and the two Pseduo R* Z (Cox
and Snell R? = 0.717), Nagelkerke R? = 0.964) proved satisfactory. Therefore the

research mode exhibits a very good fit with the data.

Table 4.4 Goodness of fit of the logistic regression model

values Significance
-2LL null model 284.227
-2LL research model 22 223
Change in -2LL 262.004 .000
Cox and Snell R Square 717
Nagelkerke R Square 0.964

Source: Developed for this study

Table 4.5 shows how good the research model classified the Support ERP
and non -Support_ERP . The model correct 98.5 % for Support ERP and 97.9 % for
non-Support_ERP, for an overall accuracy rate of 98.2 %. These three accuracy
ratios exceed than 90 % levels, ensuring that the prediction model was more accurate

than random guessing.
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Table 4.5 Classification Table

Predicted Percent

Observed Non —Support_ERP Support_ERP correct
Non —-Support_ERP 93 2 97.9
Support_ERP 2 128 98.5
Overall Percentage 98.2

Source: Developed for this study

The significance of the regression coefficients (B) of the hypothesized
predictors were examined using the Wald statistics to determine support. As Table 4.6
shows, Factor I-Technology was significance at the 0.05 level. However, Factor Il
Organization and Factor Il Environment were found to be non - significance
predictors in ERP adoption.

The sign of the regression coefficients () represents the positive or
negative impact of the independent variable on organization’s Support ERP.
Therefore, we may state that Relative Advantage, Compatibility, Complexity,
Perceived Benefits, Top Management Support, Industry Market Scope, external 1T
Support and Information Intensity are positively related to organize ERP adoption but

results show that some hypothesis are not supported as shown in Table 4.7

Table 4.6: Results of the logistics regression analysis

Predictors B Wald Statistics Sig.
Factor I (Technology) 3.257 6.935 .008*
Factor 11 (Organization) 1.841 2.074 150
Factor 11l (Environment) 0.537 0.362 547
*p<.05

Source: Developed for this study
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Item Hypothesis Result
Relative Advantage will have positive relation to firms
H1.1 adopting ERP. Supported
Comepatibility will have positive relation to firms adopting
H12 | Erp. Supported
Complexity will have negative relation to firms adopting
H1.3 | Erp. Supported
Perceived benefits will have positive relation to firms
H1.4 adopting ERP. Supported
Top Management Support will have positive relation to
H2.1 | firms adopting ERP.. Supported
Organization readiness will have positive relation to firms Not
H2.2 adopting ERP. Supported
Higher the level of ICT users will have positive relation to Not
H2.3 firms adopting ERP. Supported
Not
H2.4 | Firm Size will have positive relation to firms adopting ERP.
Supported
Industry Market Scope will have positive relation to firms
H3.1 ) Supported
adopting ERP.
H3.2 Competitive Pressure will have positive relation to firms Not
' adopting ERP. Supported
External IT support will have positive relation to firms
H3.3 ) Supported
adopting ERP.
Information Intensity will have positive relation to firms
H3.4 ) Supported
adopting ERP.

Source: Developed for this study
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The following chapter which is the last chapter will provide the summary,
discussion for the business and academic perspectives from the result and limitation of

the study.
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CHAPTER V
CONCLUSION AND RECOMMENDATION

This chapter provides result and summary of the investigation. This
chapter begins with the conclusion of the research which has been experimented and
developed throughout the course of this study. In proposing a profile of small medium
enterprises (SMEs) predisposition to adopt an enterprise resource planning (ERP)
system, the present study offers a framework of analysis that can serve ERP vendors
and consultants, as well as SME owners-managers, the first to better target their offer
of products and services and the second to better position their firm before
contemplation the adoption of the Enterprise Resource Planning system. Last but not
least, this study recommends the area of future research which constitutes one of the
most important parts of the study.

5.1 Conclusion

5.1.1 Objectives of the Study

In light of the concerns addressed in the research background, this study
proposes the following objectives to cover an empirical study across two hundred and
twenty five, 225, SMEs in Thailand’s export industry, which are as follows:

= To study the extent of technology adoption of ERP among SME’s in
Thailand’s export industry.

= To investigate factors that encourage as well as those that remains
barriers to ERP adoption.

= To improve the understanding of how the technology-organization-
environment framework can increase the degree of attitude of ERP users toward the
ERP system.
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5.1.2 Subject, material and procedures

The research’s subjects are 225 samples of the owners/managers of SME’s
in exporting business throughout Thailand. The research instruments are distributed to
conduct the survey within Thailand. The questionnaires are then collected by
convenience sampling during April to June 2015. After that, SPSS is used to analyze

raw data

5.1.3 Major findings

Exploratory Factor Analysis was conducted to assess the construct validity
of the measurement. The 225 responses were examined using Principal Component
analysis as the extraction technique and varimax as the orthogonal rotation method. In
order to determine the factor structure, all of the primary factor loadings should be
greater than 0.5. In this study, three factors of 38 items were used to predict support
ERP.

Cronbach’s a coefficient alphas of each construct are used to measure the
reliability. All coefficients for the constructs in this study are higher than the threshold
value of 0.7. Loadings for principal components and common factors using varimax
orthogonal rotation demonstrates a good match between each factor and related items.

The significance of the regression coefficients (B) of the hypothesized
predictors was examined using the Wald statistics to determine support. As Table 4.6
shows, Factor I-Technology was significance at the 0.05 level. However, Factor Il
Organization and Factor Il Environment were found to be non - significance
predictors in ERP adoption.

The sign of the regression coefficients (B) represents the positive or
negative impact of the independent variable on organization’s support of the ERP
system. Therefore, we may state that Relative Advantage, Compatibility, Complexity,
Perceived Benefits, Top Management Support, Industry Market Scope, external 1T
Support and Information Intensity hypothesis are supported in terms of organizations
adoption of the ERP system. Organization readiness, ICT experience, Firm Size and
Competitive Pressure hypothesis are not supported.

The two hundred and twenty five (225) respondents included 128 (56.9%)
female and 97 male (43.1%). For the age proportion, most of the respondents were 36-
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45 years old which comprised 85 of respondents or 37.8% 53 of the respondents were
of the age group between 26-35 years or 23.6%. Majority of the respondents had
attained Bachelor degree which was 128 respondents or 56.9%. 76 of the respondents
have Masters Degree of 33.8%. Only 3 of the total respondents had Doctorate Degree
which accounted to 1.3%. Type of Business of the respondents was Chemical
Products 15.1%, Agricultural Products 13.8%, Manufacturing 14.2%, Automotive and
Parts 10.7%, Consumer Products 14.7%, Gems and Jewellery 12.0%, Food and
Beverages 11.6% and others about 8.0%. 56.9% had the average income between
25,001 — 50,000 baht a month. Less than Baht 25,000 per month salary constituted
about 18.7% of respondents. 21.3% had income of Baht 50,001 to 100,000 per month.
3.1% of the respondents had salary of more than Baht 100,000 per month. For the
drivers for implementing/adopting ERP, respondents 32.4 % indicated customers,
22.7% indicated Competitors, and 27.6 % indicated Internal Business Process while
others remain at 17.3%. Meanwhile, 42.7 % of the respondents said that initiator of
ERP systems should come from Top Management. Finally 57.8% respondents decided

to support ERP adoption.

5.2 Discussion

This study demonstrated the value of using the technological,
organizational and environmental (TOE) framework to understand the adoption of the
Enterprise Resource Planning (ERP) among small medium enterprises (SMES) in
Thailand’s export industry. The discussions about each variable affecting ERP

adoption were obtained as follows.

5.2.1 Technology Context

In the technology context all the four hypotheses were supported. ERP
adoption would provide firms with greater organizational benefits thereby enabling
them to generate new business opportunities and help them make effective decisions.
Relative advantage was found to be a factor that is significant to the firms adoption of
the ERP system.
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Compatibility was found to have positive relation to firm’s decision to
adopt ERP. If firms existing experiences with information systems are compatible with
ERP systems, ERP application match existing information infrastructure and the
changes introduced by ERP adoption will be consistent with existing practices. In that
case positive impression of ERP adoption is likely to occur and favorably felicitate
ERP adoption. Therefore compatibility is positively related to ERP adoption. High
compatibility has been identified as a facilitator for innovation adoption. (R.B.
Cooper, R.W. Zmud, 1990). The adoption of new technologies can bring significant
changes to the work practices of businesses and resistance to change is normal
organizational reaction. (Premkumar G, M. Roberts, 1999). Therefore, it is important
that the changes are compatible with its infrastructure, values and beliefs.

Complexity was observed to have negative relation on ERP adoption. The
difficulty in integrating ERP with the existing systems and business processes
contribute to the complexity of the ERP adoption. Therefore the complexity of the
ERP implementation is an important barrier to ERP adoption. The complexity of the
technology creates greater uncertainty for successful implementation and therefore
increases the risk in the adoption decision. (Premkumar G, M. Roberts, 1999).

Perceived benefits is also found to have positive effect on ERP adoption. It
is a statistically significant facilitator for ERP adoption. This would result in the
increase in the availability of the products or services to the customers and process
transactions at a lower cost. This also would help in better access to information.

The findings of this study suggested that firms pay more attention to the
potential problems of risks of ERP adoption that is complexity and compatibility and
also to the potential competitive advantage of ERP systems that is relative advantage

and perceived benefits, in deciding whether or not to adopt the new technology.

5.2.2 Organization Context

Top Management support will have positive relation to firms ERP
adoption. This means that managers and policy makers should be aware that
organizational readiness is constituted both by physical infrastructures an intangible
knowledge such as IT skills. For managers, investments in physical infrastructures and

the hiring of employees with IT skills should be made, for current employees training
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programs should be promoted. It is recommended that top management should clearly
define the business plan and vision so that it can set the direction of ERP project.
There should be a justification of the ERP investment and the change should be tied
directly to the strategic alignment of the company. Once the business plan and vision
are in place, the commitment of top management is recognized as one of the most
influential items for ERP adoption.

Unexpectedly the organizational characteristics of firm size, organization
readiness, higher the level of ICT users did not have positive effect on ERP adoption.
This also reveals that ERP is not phenomenon dominated by large firms, this is
especially important for managers that think their firm is too small to benefit from any
ERP activities.

5.2.3 Environment Context

Industry market scope, information intensity and external IT support has
positive relation to firms ERP adoption. Firms may feel that once there is scope of
growth in their industry it will be worth investing in ERP systems. Firms with a
broader market scope view ERP adoption as a way to serve their markets more
efficiently. The vendors who provide services are indeed an important factor for
companies to decide the adoption of ERP in their firm. This is consistent with the
previous held notions that firms in more information intensive environments are more
likely to adopt ERP than those is less information intensive environments. (Yap, 1990)

Unexpectedly competitive pressure does not have positive effect on ERP
adoption. It is not a strategic necessity among Thai SME’s to adopt ERP to compete in
the marketplace. There product and services play a more important role as far as

competition is required.

5.3 Implication

The major contribution of this study is to explore the technological,
organizational and environmental factors influencing SME’s adoption of ERP among
Thailand’s export industry. While ERP has been regarded as an important technology

that can provide strategic and operational advantages, it has yet to see significant rates
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of adoption among SMEs in Thailand’s export industry. Hence it is necessary to
understand what determines ERP adoption among SMEs in Thailand’s export
industry. Based on the TOE theoretical framework, this study examined the influence
of twelve variables on ERP adoption. The contribution of this study is fourfold.

First the study obtains several key findings and implications about the
determinants of ERP adoption in the export industry. These key findings are as
follows.

e Whether the firm adopt ERP depends on the firms technological,
organizational and environmental contexts.

e Eight variables relative advantage, compatibility, complexity, perceived
benefits, top management support, industry market scope external IT support,
information intensity hypotheses were supported.

e Four variables organization readiness, higher the level of ICT users,
firm size, and competitive pressure hypothesis were not supported.

This study empirically verifies and supports the applicability of the TOE
framework in understanding enterprise resource planning (ERP) adoption by small

medium enterprises (SMESs) in Thailand’s export industry.

5.4 Limitations

The limitations of the study consist of both time and budget constraints.
The paper analyses only Small Medium Enterprises (SMEs) in Thailand. Another
important limitation is the difficulty to interview the stakeholders of the companies as
the companies regards this as the secret to their businesses and would not want to
reveal the data pertaining to their stakeholders, though it could have provided a more
holistic picture of the study.

Nevertheless, the body of knowledge gained from the study is intended to
support future academic work and provide real business applications in relation to the
adoption of ERP among SMEs in Thailand’s export industry for further consideration.
The cross-sectional nature of this paper does not allow knowing how the relationship
among the hypothesis will change overtime.
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Owing to the study limitation, the result of this study could not be applied
or generalized to other products or services or across other industries in Thailand as
the researcher only examined Thailand’s export industry. Furthermore, time constrains
and limited areas are the main restriction on the study. Additionally, the consistency of

the result may vary overtime.

5.5 Recommendation for Future Research

Enterprise resource planning systems are large and complex integrated
software packages that require large outlays of financial resources from SMEs. Small
and medium sized businesses by their very nature lack resources, which effectively
raises a barrier to ERP adoption. This study develops measurement to assess the
enterprise resource planning, ERP, adoption of small and medium sized enterprises in
Thailand’s export industry.

The results of the variables effecting ERP adoption show that
compatibility, organizational readiness, higher the level of IT users, industry market
scope and external IT support has positive effects on ERP adoption while complexity
has negative effect on ERP adoption.

Future studies can simultaneously examine a series of dependence
relationships. Enterprise resource planning, ERP, studies have focused primarily on
transaction processing. The data in enterprise resource planning, ERP systems are
likely to provide the platform for supply chain management, customer relationship
management, knowledge management, strategic management and decision support
systems. They are also called extended enterprise resource planning (EERP). Along
with the implementation of the enterprise resource planning, ERP, in small and
medium enterprises, SMEs, in Thailand’s export industry, studies dealing with the
adoption of enterprise resource planning, ERP, in other industries and the adoption of
extended enterprise resource planning, EERP’s, in small and medium enterprises,
SMEs, could be the subjects of future research directions. The proper planning and
implementation of ERP is necessary to enhance the strategic value of an organization

otherwise it may create unintended consequences.
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The researcher also hopes that future studies may also be conducted not
only for the adoption of the Enterprise Resource Planning, ERP, among small and
medium enterprises, SMEs, in Thailand’s export industry but also expands further
into different fields involving different innovations which involves big corporations,
multinationals not only in Thailand but in Association of South East Asian Nations
(ASEAN).

The future research may also focus on the other factors influencing the
adoption of various technological innovations. In this paper we have identified twelve
hypotheses using the technological, organizational and environmental framework.

The twelve hypothesis are relative advantage, compatibility, complexity,
perceived benefits, top management support, organization readiness, higher the level
of OCT users, firm size, industry market scope, competitive pressure, external 1T
support and information intensity.

Future research may focus on various other variables too which may affect
businesses and provide them with real business applications in relation to the adoption
of other innovations apart from enterprise resource planning. In this vast expanding
technological world different innovations and their studies can indeed be a turning
point about the ways business is being conducted today.

Owing to study limitation the result of this study could not be applied or
generalized to other industries or services across other industries in Thailand as the
researcher only examined the small and medium enterprises, SMEs, in Thailand’s
export industry. This can be expanded further across other industries and services such
as hospitality, manufacturing, telecommunications, to name a few.

This research would be helpful for other researchers that will explore
further or expand to the related task in this field. It can be observed that how the
adoption of the enterprise resource planning, ERP, and its understanding relevant to
their industry would benefit their workforce thereby benefiting the country as a whole.

The researcher hopes that this research will benefit academics,
practitioners and professional knowledge as a whole. This academic work could be
used as an example for future academic research in related topics or as a base model
for the future development for other researchers. The benefit of the research to

practitioners would be as recommendations or solutions for the Small Medium



Fac. of Grad. Studies, Mahidol Univ. M.B.A. (Business Modeling and Analysis) / 47

Enterprises (SMEs) and the ability to translate the emerging economic opportunities

into reality.
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Questionnaire

The questionnaire is part of academic research.

Description: This questionnaire aims to understand the adoption of ERP (Enterprise
Resource Planning) among SME’s (Small and Medium Scale Enterprises) in
Thailand’s export industry. This is for academic use only.

This research project aims to explore the understanding of the adoption of Enterprise
Resource Planning (ERP) among Small Medium Enterprises (SMEs) in Thailand’s
export industry.

Firms are spending large sums of money on information systems such as
ERP but the benefits of spending on information systems are expected to have
strategic values. In today’s dynamic economy, continuously generating new
knowledge, combined with operational efficiency and effective delivery mechanisms
increase the strategic value of the firm. The proper planning and implementation of
ERP is necessary to enhance the strategic value of an organization otherwise it may
create unintended consequences.

This research would be helpful for other researchers that will explore
further or expand to the related task in this field. It can be observed that how the
adoption of the ERP and its understanding relevant to their industry would benefit
their workforce thereby benefiting the country as a whole.

Notice: Please fill in the blank or choose the most appropriate answer.

Part 1: General Information

1. Sex: [JFemale CJ Male
2. Age: [J19-25years () 36-45 years

(] 26-35 years () Above 45 years
3. Education:

(_J High school or equal () Master degree

() Bachelor degree () Doctorate degree
4. Type of Business
() Agricultural Products () Manufacturing
() Automotive and Parts (_J Chemical Products
() Consumer Products () Gems and Jewellery

(J Food and Beverages (JOthers .....coevvennenn.
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5.

Income
(J Less than 25,000 baht a month (] 25,001 — 50,000 baht a month
(] 50,001 - 100,000 baht a month () More than 100,000 baht

In your opinion what are the drivers for implementing / adopting ERP
() Competitors () Customers
(] Internal Business Process (] Others ..........

Initiator of ERP systems
(J Top Management (J Middle Management
(J Employees

Would you support ERP adoption in your organization
CJ Yes CJ No
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Part 2: Questionnaire on technological characteristics as antecedents to your
ERP adoption decision

Explanation Please fill in v" into scale of the check box per your agreement
Entirely Agree

Mostly Agree

Somewhat Agree

Neither Agree nor Disagree

Somewhat Disagree

Mostly Disagree

1 Entirely disagree

N W b 01T OO N

Please choose one of the boxes per the degree of your evaluation.

No. Degree of agreement 112]3|4]|5|6]|7

Relative Advantage

ERP adoption would provide me with greater

1 L .
organizational benefits.

9 ERP adoption would enable my organization to
generate new business opportunities.

3 The ERP system can help me make effective
decisions.
Compatibility

4 The adoption on ERP will bring significant changes
to the work practices of businesses in my company.

5 I will adopt ERP if it is compatible with other

systems that my company uses.

6 | ERP is compatible with the needs of our business.

7 | ERP is compatible with our organization values.

Complexity

The more matched ERP system is an important factor
in ERP adoption.

9 | My company believes that ERP is complex to use.

10 My company believes that ERP adoption is a
complex process.

Perceived Benefits

Enable my organization to generate new business

11 opportunities.

Increase the availability of our products or services to

12 our customers.

Enable my organization to process transactions at a

13 lower cost.

Enable my organization to have better access to

14 supplier information.
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Part 3: Questionnaire on Organization characteristics as antecedents to your
ERP adoption decision

Please choose one of the boxes per the degree of your evaluation.

No.

Degree of agreement 112]3]4]5]6|7

Top Management Support
Management understands the strategic

15 |.
importance of ERP

16 My managers / co workers would support my
decision to adopt / implement ERP

17 My top management is willing to take risks
involved in the adoption of ERP.
My top management is likely to invest funds in

18
ERP system.
Organization Readiness

19 My organization has financial resources to
support ERP adoption.

20 My organization has the personnel resources to
support ERP adoption.

21 A higher cost of ERP training may deter my
company’s adoption of ERP.

99 My organization has the technological resources

to support ERP adoption.

ICT Experience

The difficulty in maintaining information
23 | systems with my available resources is an
important factor in ERP adoption decision.

The technology infrastructure of my company is
24 | available for supporting ERP related
applications.

My company is dedicated to ensuring that

25 employees are familiar with ERP.

Firm Size

The capital of my company is high compared to

26 the industry

The revenue of my company is high compared to

27 the industry

The number of employees of my company is

28 high compared to the industry
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Part 4: Questionnaire on environment characteristics as antecedents to your ERP
adoption decision

Please choose one of the boxes per the degree of your evaluation.

No. Degree of agreement 1121 3[4]|5/6]|7
Industry Market Scope

29 In order to be a leader in my organization’s
industry, we need to implement ERP

30 Many organization within our industry have
implemented ERP

31 Demands of large customers and /or suppliers

have influenced the decision to adopt ERP.

Competitive Pressure

Competition will make it necessary for our

52 organization to implement ERP.

My company would have experienced a
33 | competitive disadvantage if ERP had not been
adopted.

External IT Support

34 | Our government is generally supportive of ERP

35 Better vendor technological support is an
important factor in the ERP adoption decision.

Information Intensity

The product/service in my industry generally

36 requires a lot of information to sell.

The product/service in my industry is

St complicated or complex to understand or use.

The ordering of products in my industry by

38 customers is generally a complex process.

Part 5: Suggestion and recommendation

Thank you for your participation in this survey.
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