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Abstract

The using of Information Communication Technology (ICT) in the industry is growing fast. Never-
theless, Small Medium Enterprises (SMEs) in Indonesia do not follow these conditions. The influencing
factor of ICT adoption has been identified as internal and external factors. Accordingly, the objective of the
study is to identify the influence factor of using ICT adoption in Indonesian SMESs. The conceptual model in
this study was the combination between Diffusion of Innovation (DOI) theory and The Technology-Or-
ganization-Environment (TEO) theory. The survey method for 146 SMES selected conveniently in Indonesia.
The distribution of data by online and data obtained is analysed using SEM/Smart-PLS program. The study
has exogenous variable including technology, organization, managerial characteristic, and environment. The
endogen variable is ICT adoption. The research found that ICT used was predicted by characteristic of

management, organizational and technology.
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Introduction

Nowdays, the use of Information Communica-
tion Technology (ICT) by enterprises cannot be ig-
nored. Compared with SMEs, most ICT adoption is
used by large companies. Over the past two decades,
the using ICT by SMEs has generated a great deal of
interest among researchers, governments, and interna-
tional organizations (Kabongo & Okpara, 2014). Many
business organizations cannot avoid the development
of ICT adoption. The previous studies have found the
adoption of ICT in SMEs is still slow, it is because
many factors affect it’s especially in developing coun-
tries (Muafi & Roostika, 2014). Although many bar-
riers to widespread adoption of ICT in SMEs in de-
veloping countries but SMEs started receiving ICT
adoption (Ndiege, Herselman. & Flowerday, 2012;
Chairoel, Widyarto, & Pujani, 2015). Previous stu-
dies have shown internal and external factors affect-
ing the use of ICT (Chong, 2008; Kapurubandara,
2009, Ghobakhloo, Amado & Arias-Aranda, 2011a;
Awa, Ojiabo, & Emecheta, 2015). Internal factors
consist of technological, organizational and mana-
gerial characteristics, while external factor is envi-
ronment. Managerial characteristic in this study ex-
plain about people to make decision in SMEs just like
an owner, Chief Executive Officer (CEO) or top ma-
nager. The number of study stated that the individual
characteristic crucial role in implementation of new
technology (Bayo-Moriones & Lera-Ldpez, 2007;
Gangwar, Date, & Ramaswamy, 2015). Some study
found the positive impact knowledge CEO and expe-
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rience that influence of ICT in SMEs (Ghobakhloo et
al., 2011a). Additionally the attitude of CEO (top ma-
nager) or owners influenced the use of ICT (Golding,
Donaldson, Tennant & Black, 2008; Maryeni, Go-
vindaraju, Prihartono, & Sudirman, 2014). The
environment has a strong impact of the decision to
adopt ICT (Bayo-Moriones & Lera-Lopez, 2007).
The role of government is important to the develop-
ment of the use ICT in SMEs. Beside the government,
supplier and customers the factors of environment
whereas effect the adoption of ICT. Customer and
supplier of pressure will force SMEs to use ICT in
order to improve the marketing of its product. The
number of study showing government support for e-
commerce (Tigre, 2003; Looi, 2005; Jeon, Han, &
Lee, 2006; Chong, 2008; Huy, Rowe, & Truex, 2012;
Ahmad, Bakar, Faziharudean, & Zaki, 2015) and ICT
adoption (Alam & Noor, 2009; Irefin, Abdul-Azeez,
& Tijani, 2012) in various develop and developing
countries. This is supported by Gemino, Mackay, and
Reich (2006); they state that supplier and customer
had a strong influence on IT adoption. According to
previous study pressure from buyer and supplier
seemed to be logical reason for adopting Electronic
Data Interchange (EDI) (Al-girim, 2007), e-com-
merce (Chong, 2008; Ghobakhloo et al., 2011b; Huy
etal., 2012), and ICT adoption (Alam & Noor, 2009).
Another reason for small businesses to adopt Infor-
mation Technology (IT) comes from government po-
licy.

ICT adoption in Indonesian SMEs is still low
caused by an internal and external factor. The Indone-



sian SMEs is the first phase using information tech-
nology. A few studies examined the influence of the
ICT adoption. Given the foregoing considerations, the
research questions are proposed: what are the factors
influence the use of ICT in Indonesian SMEs?

ICT Adoption

This study constructs the adoption of ICT in or-
ganizations focusing on the actual use of ICT such as
the use of computers, internet access, communica-
tions as well as marketing. Actual use of ICT is
shown in seeking information, taking orders, accept
payment, customer service, purchase orders, pay-
ments to vendors (Bayo-Moriones, Billon, & Lera-
Lépez, 2013; Delone & Mclean, 2004; Tan, Chong,
Lin, & Eze, 2010).

The Relationship Technology factor and ICT
adoption

Technology is seen as a necessary measure for
adoption when to adopt and use ICT. The decision to
adopt the technology does not only depend on what is
available in the market but how the technology accor-
ding to the technology of the company (Rogers,
1995). Technologies are defined and presented in a
variety of dimensions consisting of perceived relative
advantage, compatibility, complexity, trialability,
observability, cost investment and security (Ghobakhloo,
Hong, Sabouri & Zulkifli, 2011; Alam & Noor,
2009).

H,: There is the significant relationship between
technology factors and ICT adoption among

Indonesian SMEs.

The Relationship Organization Factor and ICT
Adoption

Organization factor is one important factor in the
adoption of information technology addition technical
factor (Azadegan & Teich, 2010). Organizations can
have different perspectives on how useful a techno-
logy may be. In using ICT adoption, it needs re-
sources. In an enterprise, the most important resources
to adopt the new technology consist of finance, hu-
man, technology resources. Especially for SMEs, if
the managers consider that the importance of ICT a-
doption must be followed by the resources of the en-
terprise.

H,: There is the significant relationship between
organization factors and ICT adoption among

Indonesian SMEs.

Chairoel: Internal and External Factor Influence ICT Adoption 39

The Relationship Managerial Characteristic and
ICT Adoption

Managerial characteristic in this study explain
about people to make decision in SMEs just like an
owner, Chief Executive Officer (CEO) or top mana-
ger (Golding et al., 2008; Ghobakhloo et al., 2011a).
The previous study explained link between the atti-
tude of the CEO toward IT and succesful application
of IT (Huy et al., 2012). Manager has knowledge of
IT to adopt of e-commerce (Thong & Yap, 1995).

Hs: There is the significant relationship between
managerial characteristic factors and ICT adop-
tion among Indonesia SMEs.

The Relationship Environment and ICT Adoption

Environment is something that outside an orga-
nization and cannot be controlled such as govern-
ment, customer, and supplier pressure. The role of go-
vernment is important to the development of the use
ICT in SMEs. Beside the government, supplier and
customers the factors of environment whereas effect
the adoption of ICT. Customer and supplier of pres-
sure will force SMEs to use ICT in order to improve
the marketing of its product (Looi, 2005; Irefin et al.,
2012).

The number of study showing government sup-
port for e-commerce (Chong, 2008; Huy et al., 2012;
Jeon et al., 2006; Looi, 2005; Tigre, 2003) and ICT
adoption (Alam & Noor, 2009; Irefin et al., 2012) in
various develop and developing countries. This is
supported by Gemino et al. (2006); they state that
supplier and customer had a strong influence on IT
adoption.

According to previous study pressure from
buyer and supplier seemed to be logical reason for
adopting Electronic Data Interchange (EDI) (Al-Qi-
rim, 2007), e-commerce (Chong, 2008; Ghobakhloo
et al., 2011b; Huy et al., 2012), and ICT adoption
(Alam & Noor, 2009). Another reason for small busi-
nesses to adopt Information Technology (IT) comes
from government policy.

H,: There is the significant relationship between envi-
ronment factors and ICT adoption among Indo-
nesian SMEs.

Research Method

Population and Sample

This study made use of the deductive approach
and an explanatory study indicated by the quantitative
method. The source data in this study was primary
data, collected from a SMESs owner, manager, or IT
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manager. They worked in SMEs. The sample of this
study is the SME of four provinces in Indonesia (DKI
Jakarta, West Java, East Java and Central Java). The
criteria of this sample is the SMEs using ICT. The
technigques of sampling used convenience sampling.
Finally, there are 146 respondents at the initial study.
The collecting data is by online via e-mail (electronic
mail). The process gathering of SME email is by
using www.indonetwork.co.id and www.bisnisukm.
com. The questionery distributed by www.my3q.
com.

Method of data analysis

The data analysis is conducted by employing
Structural Equation Modelling (SEM) using Smart
PLS program (Partial Least Square). In SEM process,
Model and Structural Measurement was conducted by
formative measurement model.

Result and Discussion
Respondent Characteristic

Respondents by gender were indicating the
number of male (73%) more rather than female
(27%). Respondents by age, the majority of respon-
dents aged less than 40 years old (64%). Around
78%, the respondents by the position in organization
are as an owner, manager, an owner and manager.
The level of education of respondents’ majority edu-
cated to bachelor degree (47%). About 69%, the num-
ber of employment of respondents was as much as
between 5 until 15 employments. Out of the 146
SMEs responding in this study, the majority (69 %)
were in service and trading. Moreover 61% of respon-
dents had an income more than 100 million annual.
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Table 1
Formative Measurement Model
Outer Outer
Weight T Stat Loading T Stat VIF
TECHNOLOGY

PRAL -> Technology 029 185 053 386 1.09
PRA2 -> Technology 009 051 060 429 224
PRAZ3 -> Technology 002 0.09 060 380 232
COM1->Technology 009 040 066 496 1.86
COM2->Technology 029 152 058 474 174
COM3->Technology -014 065 030 236 144
COM4 ->Technology 005 0.28 059 402 183
COM5 ->Technology 001  0.04 051 397 157
COP1 -> Technology -020 101 -020 182 207
COP2 -> Technology 009 037 -022 189 3.05
COP3 -> Technology 020 0.73 -022 184 456
COP4 ->Technology  -019 044 023 180 535
COP5->Technology  -004 012 -018 151 442
TR1 -> Technology 008 033 032 280 175
TR2 -> Technology 010 043 046 378 215
TR3 -> Technology 004 022 041 326 193

TR4 -> Technology 018 103 058 581 156
TR5 -> Technology 011 o071 003 028 136
TR6 -> Technology 008 048 019 153 134
OBSL1 -> Technology 025 098 077 580 357
OBS2 -> Technology 003 014 068 450 331
OBS3->Technology 015 066 065 465 281
OBS4 ->Technology 003 009 068 459 353
OBS5 -> Technology 014 052 070 558 453
0OBS6 -> Technology 010 044 062 468 3.04
OBS7 -> Technology 016 083 064 591 223
CI1 -> Technology -032 176 015 138 179
CI2 -> Technology 019 095 017 134 172
CI3 -> Technology 019 087 006 053 238
SEC1->Technology 007 042 -003 019 125
SEC2->Technology  -018 105 034 230 124
SEC3 -> Technology 014 091 036 262 121
SEC4 -> Technology 014 089 -001 003 121
ORGANIZATION
KWI1 ->Organization ~ -008  0.28 060 479 390
KW2 -> Organization 054 209 071 788 378
KW3 ->Organization ~ -027 117 053 355 269
RC1 -> Organization 032 168 061 482 191
RC2 -> Organization 011 059 068 573 213
RC3 -> Organization -008 038 065 544 177
SO1 -> Organization 022 073 076 749 164
SO2 -> Organization -004 022 065 577 228
SO3 -> Organization 001 004 068 58 210
GL1 -> Organization 021 095 0.77 651 237
GL2 -> Organization 025 100 073 657 225
GL3 -> Organization 014 059 074 536 276
MANAGERIAL CHARACTERISTIC

AT1 -> Managerial

Charateristic 023 145 080 770 261
AT2 ->Managerial

Charateristic 013 077 057 394 229
AT3 -> Managerial

Charateristic 024 156 076 756 238
AT4 -> Managerial

Charateristic 013 070 079 705 253
KT1 -> Managerial

Charateristic 054 177 095 2081 364
KT2 -> Managerial

Charateristic 001 004 084 928 343
KT3 -> Managerial

Charateristic 011 081 074 789 206

ENVIRONMENT
G1 -> Environtment 097 119 010 052 488
G2 -> Environtment -091 082 012 043 759
G3 -> Environtment -055 066 -002 010 725
G4 -> Environtment 08 162 067 182 130
CS1 -> Environtment 0.78 1.05 036 161 6.17
CS2 -> Environtment -063 088 019 094 548
CS3 -> Environtment 021 048 024 113 339
ICT ADOPTION
ICT1<-ICT Adoption 020 768 068 665 163
ICT2<-ICT Adoption 022 1096 087 2648 3.17
ICT3<-ICT Adoption 022 1259 089 2363 3.72
ICT4<-ICT Adoption 022 1183 087 2,19 293
ICT5<-ICT Adoption 018 840 078 874 258
ICT6<-ICT Adoption 018 879 077 986 3.14
ICT Adoption

Based on the using basic ICT adoption, around
more 20%, respondents utilize hand phone, computer/
laptop, and internet access. The most preferred adop-



tion of ICT by the respondents for communication is
email (77%) followed by intranets (30%). Whereas
for the marketing of respondents would choose web
page (77%) rather than e-commerce (18%).

Model Measurement

Formative Measurement Model

The concept of reliability and construct validity
are not meaningful when employing the formative
measurement model. The formative measurement
model of subsequent analysis should be considered
collinearity the indicator. Each indicator tolerance,
VIF value has to range between < 3 and < 10. Table 1
indicated the all of the indicators have the VIF value
less than 3 and 10, means not occur collinearity. The
prior assessment should be testing each indicator's
outer weight and outer loading. When indicator’s
outer weight is significant that the indicator keeps
being retained. However, if an indicator weight is in-
significant but the appropriate outer loading is signi-
ficant, the indicators have to be retained. Furthermore,
if outer weight and outer loading were insignificant,
there is no empirical support to retain the indicators it
should be dropped from the model. If the theorydri-
ven conceptualization of the construct strongly sup-
ported retaining the indicators, it should be kept in the
formative constructs. Based on Table 1, all indicators
in the formative constructs have to be retained. Be-
cause there is indicator significant as outer weight,
outer loading and supporting the theory-driven con-
ceptualization (Afthanorhan, 2014).

Structural Model
R-square

R-square value for each endogenous variable is
the predictive of power of the structural model. It is
0.25 (weak), 0.50 (moderate), 0.75 (strong). The
prediction of the ICT adoption construct was explain-
ed at 70.45 percent variance by its relationship with
technology, organization, managerial characteristic,
and environment as shown on Table 2.

Table 2
R-Square Endogen Variable
Variable R-Square Chin (1998)
ICT Adoption 0.7045 Moderate model
Q-square

Q-square is a measure of predictive relevance
based on the blindfolding technique. Table 3 indicated
the endogenous construct of ICT adoption has a value
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greater than zero (0). It means the construct indicated
good predictive relevance.

Table 3
Q-square

Total Sso Sse 1-Sse/Sso
Technology 4818 3989.4945 0.172
Organization 1752 1101.9839 0.371
Managerial 1022 474857 05354
Characteristic
Environment 1022 1193.0918 -0.1674
ICT Adoption 876 414.7241 0.5266

Structural Path Coefficient

The structural measurement model is shown in
Table 4. It is observed that among hypotheses H, is
not supported (insignificant T-values) while the
hypotheses H,, H,, Hs are supported (significant T-
values).

Table 4
Structural Model for this research

Observed Sig level

T-value (two tailed)

Technology -> ICT .
Adoption 2.7587 Sig
Organization -> ICT .
Adoption 25926 Sig
Managerial Characteristic .
-> ICT Adoption 3.9507 Sig
Environment -> ICT 10323 Ns

Adoption

The test relationship between construct indicates
the construct affect the technology, managerial cha-
racteristic and organization provided positive effect to
ICT adoption.

The first hypothesis found that the technology of
an ICT adoption have a significant association with
the use of ICT adoption. The results of this study
found a significant relationship between technology
and the adoption of ICT (see Table 4). According to
Ramdani, Chevers and Williams (2013), context
technology has a positive impact on the enterprise ap-
plication (EA) consists of ERP (Enterprise Resource
Planning), SCM (Supply Chain Management), CRM
(Customer Relationship Management) and e-procure-
ment system among northwest of England's SMEs.

The second hypothesis found that there was
significant evidence to support this hypothesis, and in-
dicated in the context of Indonesian SMEs. Similarly,
the study of SMEs in northwest England states the or-
ganization has a positive influence on the adoption of
enterprise application (EA) include ERP (Enterprise
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Resource Planning), CRM (Customer Relationship
Management), SCM (Supply Chain Management)
and e-procurement system (Ramdani et al., 2013). Se-
veral previous studies that support the result of the
research hypotheses are Wang, Li, Li, and Zhang,
(2016) said that organization factors with the support
of top management, firm size, and technology compe-
tence influences adoption of MHRS (Mobile Hotel
Reservation System) in hotel's Taiwan. Followed by
a study Lin, (2014) revealed that the organization con-
text with top management support and absorptive ca-
pacity are more likely to adopt e-SCM (electronic
Supply Chain Management) in large Taiwanese firm.
The organizational context in the form of openness of
the corporate culture affects service co-production on
IT Company Taiwan (Tsou & Hsu, 2015). According
to Cao, Jones, and Sheng, (2014) stated organizational
context with the dimensions of organizational culture,
organizational structure management support and fi-
nancial commitments play an important role in adop-
ting RFID (Radio Frequency ldentification) for the
healthcare industry in the Midwestern United State.

The third hypothesis found that the managerial
characteristic have a significant relationship with the
use of ICT adoption. Managerial characteristic in this
study explain about people make to decision in
SME’s just like owner’s and Chief Executive Officer
(CEO) or top manager. According to Vilaseca-
Requena, Torrent-Sellens, Meseguer-Artola and
Rodriguez-Ardura, (2007) stated still lack evidence
which managerial characteristics are directly influ-
enced to the enterprise’s decision to adopt e-com-
merce. This statement supported the result of this stu-
dy.

The fourth hypothesis found there is insignifi-
cant relationship between environment and ICT
adoption among Indonesian’s SMEs. Environment is
external factor from organizational what it could not
control by organization. The result this study was in-
significant between environmental with the adoption
of ICT among Indonesia’s SMEs. In contrast to re-
search Ramdani et al. (2013) stated that there was a
positive impact of environment on the adoption of the
enterprise application (EA) on England's SMEs. In
this study, the environment associated with the go-
vernment and business partner. Government related to
assistance and policies that encourage SMEs to use
technology in their business, especially ICT business
partner is composed of suppliers and customers re-
lated to their business activities It is based on the Tor-
natzky and Fleischer's (1990) theory that measures the
environmental effects of the consumers, trading part-
ners, competition, and government.

Conclusion

This study examined the factor influence the use

of ICT adoption and impact to use ICT adoption. The
146 SME in Indonesia has been the respondents with
questionnaire surveys and the analysis has used
SEM/SmartPLS. Three of four hypotheses were
significant influence to ICT adoption.
Most respondents use ICT at the basic level such as
mobile phones, personal computer (PCs), and internet
access. Therefore, the average level of education of
the respondents is bachelor, and then the respondent
receives only innovation but not necessarily to use.
Respondents who an owner, director in SME and they
are made decision to using ICT adoption. It can be
concluded the environment was not affect ICT adop-
tion in Indonesian SMEs.

Implication

The findings carry theoretical implications for
the ICT adoption literature Moreover, this research
allows managers to recognize better how to manage
organization the efficiency and effectively and to ex-
pand uses ICT adoption on company with the aim of
identifying organization performance.
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