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Abstract

More than 90% of companies in Iran construction Industry are small and medium sized contractors. Only 5% of them aee using th
electronic commerce services and facilities for their busineS§¢€s must reevaluate every aspect of their strategies andktyuinove

to a working model where theammerce is essential for their success. The concept of electronic readiness assessment for SMCs has
received limited attention in the literatufiéhis paper proposed developing a valid model for assessing thetgapatcapability of SMCs

to adopt ecommerce in Iran construction industry. The research involved a comprehensive review of related literature and theagollection
data to identify the indicators and criteria by means of documentary analysis and cainiation of more frequentreadiness factors

in current models and SMCs obstacles coenmerce implementation. Focus discussion group was conducted by using interviews with

SMCs "

s t a k edommerte to sndefstand the contextual factors tlflaeimce the norms and attitudes prevailing in SMCs that

affect their adoption of-eommerce. To test the conceptual model, a questionnaire was used to collect data from larger sample of SMCs in

Iran. The collected data were analysed using a combinatibrhoé r meneut i c al

analysis” and Struct.ot

confirmed that IT infrastructure, human resources, financial investment, owners or top management attitudes and agtwatdsthe
most important indicators that measure in ll¢he level of the eeadiness of SMCs to adoptemmerce in Iran construction industry.

Keywords Small and Medium Sized Contractpetectronic readinesglectronic commerce adoptioiman construction Industry

1. Introduction

Electronic readiness {eadiness)s defined as a comg
multi layered subject with eseral dimensions, including
telecommunications infrastructure, human resources, and
legal and polty framework (Gammack, 2004). -Eeadiness
can mean dierent things todifferent people, indierent
conexts, and for dferent purposes (Pete2001). E-
readiness of a Small and Medium Contractors (SMCs) is
defined here as the ability of an SMC to successfully adopt,
use and benefit fromeommerceElectronic commerce {e
commerce) as a feature of Information and Communication
Technology (ICT) is defined as the exchange of
information, goods and servicegia the

Internet (Sanayeiet al., 2012).It has transformed the
traditional methods of commerce in recent decades. As

a developing economy;@mmerce has for some time now
been widely used by various economic sectors for
international and domestic business and economic
transactions. It involves eline or internet baking and
business transactions, and-lore sales and supply of goods
and materials. Many smalind medium businesses who
adopted eeommerce has also benefited from increased
efficiency in management skills, financial planning and
control, marketing, ath possess the necessary motivation to
be, for want of a better term, productive and entrepreneurial
in industry (Fathian et al., 2008).

According to Ministry of Road and Urban Developthe
(2018), 44% of small and medium businesses
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construction as a big sector in Iran have a particular
condition in technical, social, cultural, economic and
political trends with little attention paid to-readiness
assessment studies.theconstruction indusyt SMCs play

a key role both in number and coriition. Limitation in
resources and infrastructurethe traditional and
discontinuous business processes and importance of
parti ci prironnferstal issned aree considerdae
charateristics of SMCs.

Iran construction industry has adoptedcaanmerce
successfully. Also, the major large contractors have
implemented &ommerce in their business practices. In
this environment, SMCs left the others behind in
incorporating ecommerce. Thgover nment “ s
pushed SMCs to adopt-cemmerce to improve their
current business practices. Though, SMCs put great hope
in the use of @ommerce, they have experienced difficulty
and even failure in transferringo@mmerce into practice
despite pending thousands of dollars (Ministry of ICT,
2018).

It is a relatively strong view among SMCs that e
commerce is difficult for effective adopting. As a result, it
can be said that slow@mmerce adoption in SMCs could
be attributed to factors in lack of capability and capacity of
SMCs in the organizationdkevel (Alaghbandracet al.,
2019). Effective adoption of €ommerce by organizations

is required to be effectively ready both internally and
externally being to better prepare for futureammerce
implementation (Peansupap and Walker, 2005).

P
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The organization®"s
measured to obtain benefits which arise frogoemerce
(Fathianet al., 2008). The readiness assessment concept
measures the current position of the SMC as compared to
the targeted implementation recgrinents of the proposed
system using several categories, and the targeted
implementation requirement is referred to as readiness
criteria (Karanasiost al., 2006).

Due to the increasing use of information
technology (IT) systems in all fields and the hitailure

rate of IT adoption, it is essential to effectively manage
these projects is essential (Karietial., 2020).According

to a review of the literature, little consideration has been
given to the factors associated with-c@mmerce
exploitation inSMCs in the

construction industry. With the successful adoption -of e
commerce, a comprehensive strategy should become a
business objective for SMCs in Iran construction industry.
It should give equal prominence to technology, people and
processes involveih SMCs. SMCs need to get reliable
information about the organizational capacity and
capability to plan successfully their strategy for e
commerce adoption.

2. Literature Review

2.1 E-readiness models and concepts

Despite the growth in the utilization of information and
communication technologies (ICT) in the Iran construction
industry, there is a concern forreadiness. There are
different models and tools for-readiness assessment
nations and societies with déffent aims and objectives.
However, the use of these tools would not be suitable for a
comprehensive analysis ofreadiness in others due to
their characteristics (ADmari and A{Omari, 2006).
According to (Fathiaret al., 2008) the winners in-e
commere adoption will be those who consider structure,
characteristics and culture in business that suit the
requirements of-eommerce.

Statistics stated thahe most SMCs use of the current
models to measure their readinesss lfailed because
SMCs related ctéria are not included in the cext of
these models. There is a necessity ®etbp an e
readiness assessment model for SMCs to identify e
readinesgyaps before By implementation of €ommerce
adoption. However, there are some models for e
readiness assessment in the world, but th@aseels
have placed little emphasis on theeadiness criteria in
SMCs because:

Some studies d&ve been conducted in micrdevel as
whole, but only limited studies &e done SMEs e
readiness assessmd®alehi, 2006). Bvelopment of a
model for readiness assessment of Iranian SMCs has a
little literature. These studiesale mainly concentrated on
the aganization as a whole an different industrywith
differentnature.For exampleHourali et al .(2008) studied
SMEs whohasacive in the ICT industry and Nabavi

and Davidrajuh (2009) developed an ereadiness
assessmennodelfor SMEsin general. Acompreherise
e-readinessassessmenin the SMEs at the organization
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capabi | ilevel cannot therefore, baliscountedn the building and

implementation in Iranian SMCs where there are
differencesin businessenvironment and organizational
characteristics.

This study identified fourteen (14) models from valid
resources were implemented fereadiness assessment of
SMEs in developing countries. These models were
introduced below:

Molla, A., et al, (2010) investigated the previous
circumstances of sector basethesiness use. The aim of
this research was to understand the extent-lofisines
utilization in the horticultural supply chain, an area where
there was little research coveradeis research reported
that some of the reasons appear to be lack of pressure
from market forces and the fact that respondents are yet to
be convinced abouthe value of ébusiness to generate
efficiency and return on investment. The results have
established of eeadiness assessment mode, it provides
no account for other requirements such as human capital
and cultural concerns.

Salah, K. and Irwin, B., (2@) proposed a conceptual
framework for examining the interaction of structural
properties of &éommerce in SMEs in Least Developing
Countries (LDCs). The framework integrated the
structuration theory concepts with factors drawn from e
commerce studies inMEs in LDC. . The conceptual
framework was constructed with key success factors,
organizational, external factors and innovation factors.
They added two new constructs mobile technology, and
Sociccul t ur al factors to Mo |
Perceived dRkeadiness Model (The PERM) as factors that
influence ecommerce from the environment.

Kurnia, S. and Karnali, R. (2008) examined a variety-of e
readiness factors inside Indonesia, along with its
compelling factors and impediments. A multiple case
study wasconducted involving eight organizations with
different background and positions in the supply chain
within the Indonesian grocery industry. The grocery
industry was chosen as the study focus because it often
pioneers technology adoption in various coustrilele to

the characteristics of the industry that involves high
transaction volume and low profit margins.

Rizk (2004) did a study intending to evaluate the SMEs e
readiness in the Egyptian Textile industry, in particular
their readiness for electronic camerce. Based on
findings in this researctBased on findings of the study,
increasing the -eeadiness of small and medium sized
firms required heavy investment in human capital, to be
complemented by raising awareness and upgrading levels
and types of corattivity.

Ramayah Lim,T. et al., (2011) carried out a research to
assess SMEs-readiness in Malaysia. The aim of this
research was to investigate the factors contributing to the
ereadiness of SMEs in Northern Malaysia. The findings
showed that in gendréop management commitment and
infrastructure and technology have a significant impact on
S ME s-readieess. However, human capital, resistance to
change, and information security did not have a
significant impact or contribution onreadiness in SMEs.

be
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Dada(2006)ivestgated the critical aview of the e
readiness concept, concentrating specifically on SMEs in
developing countries. After an examining numerous
relevant theoretical frameworks, the author identified two
models (PERM and UTAUT) which seemedmbination

of them is an appropriate starting point for developing
countries. This model was proposed whicliveg
importance to both -eeadiness (the reironment) and
technology acceptance (theganization), in order tgain
understanding of the situatio

Molla, A. and Licker, P.S.(2005) developed Perceived
Electronic Readiness ModelPERM) for ereadiness
assessment of SMEs in developing countries. In order to
make the model parsimonious, they have identified two
constructs Perceived OrganizationaREadiness (POER)
and Perceived External -Beadiness (PEER)Taken
together, PEER and POER were hypothesized to predict
e-commerce adoption and explain a significant part of the
variance in the level of -eommerce adoption in
developing countriesICT businas knowledge of top
management; unique business relationships and
partnerships which offer resource complementarities; and
the use of social capital and networks to innovate e
commerce applications are among the critical internal or
firm specific resourcesdentified in this paper. The
external resources include
creating an enabling environment through policy and ICT
infrastructure; and the accessible global resources.
Zakaria, M.S. and Janom, K2011) conducted a search to
contribute to the development of interganizational or
businesgo-business (B2B) -€ommerce  Maturity
Application (BeMA) for Small and Medium Enterprises
(SMEs) in Malaysia, which focus specifically on the
validation process of -eeadiness assessment iradars
categorized to three main dimensions include: Individual,
Organization and Environment. The model and tool
developed in this research were multidimensional
constructs composed of theoretical dimensions that
capture key elements involving individualganizational
and environmental aspects of B2R@mmerce including
eight indicators.

Nabavi, A. and DavidrajuhR. (2009) developed an e
readiness assessment mofelevaluating the eeadiness

of ICT Companies (lIC) in Iran. The role of decision
makers in organizational level, financial structure of
SMCs and culture are not assessed in this model. The
implementation of this model is easy for SMEs because it
provided a set of questions for assessiiigagliness.This
model also was implemented to assesagliness of
three companies in Iran, but it is not possible to
implement for Iranian SMCs-eeadiness assessment, due
to different characteristic of companies.

Hourali M., et al., (2008) developed Eeadiness of Small
and Medium Enterprises (ESME) modelr ereadiness
assessment of neprofit SMEs was active in IT area in
Iran. This research first reviewed the-readiness
assessment models proposed for countries at macro scale
and then identifies the critical factors for SMEs e
readiness assessment.Four important factors were
extracted which show the critical issues for ESME
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assessment. The first factor includes Skills and Human
Resources, ICT Management and Policy, Investment and
Financial Support for ICT Development and Revenue on
electronic serviceghat were named as Organizational
features.

The second factor consists of Information Infrastructure,
Network Speed and Quality, ICT Services and Support,
and ICT Employment Opportunities and was named as

Information and communication technology
infrastrudures. The third factor includes Internet
Availability and affordability, Information and

Communication Technologies in the Workplace, and
People and Organizations Online. This factor was named
as IT availability; and final factor 4 including Security
and Encryption, and Legal Environment and Regulations
is named Security and legal environment.

A conceptual model for -eendering readiness in any
construction organization developed lipath Al Yahya

et al. in 2018 (eTRM). This involves a review of
previous etendering models, the importance of e
tendering models for the construction industry and the
requirementdor developing €eTRMs. A model contains
five themes: people, process, work environment,
technology and service providers. TheTRM themes
consist of 13 constructs representing the basic items for e
tendering readiness. Ultimately, theTRM can be usegl s s
worldwide; however, the model needs to be tested
empirically for verification.

Eric C.W. Louet al., (2019) developed a framework for
ereadiness self assessment for UK small and medium
enteprises building services providers in construction
industry (ERIC). They statedcultural concerns,
technology competence and financial commitment as key
readiness assessment factors for electronic commerce in
UK construction companies.

Salma S. Abed (2020examined factors that affect e
commerce adoption by SMEs in Saudi Arabia. Using the
TechnologyOrganisatiorEnvironment (TOE) as the
theoretical framework, the researcher tested the model
and related hypotheses, employing structural equation
modelling. The results from a survey of 181 SMEs in
Saudi Arabia indicate that trading partner pressure in the
environmental context, followed by top management
support in the organisational context, and perceived
usefulness in the technological context, have the most
significant influence on behavioural intention to use social
commerce.

Stephen Akunyumu et al.,, (2021) determined the
applicability of existing models for assessing the
readinessof construction organizations to adegt e
commerce. Five modelof organizational readiness
assessments were identified and compared based on a set
of identified criteria. The comparative analysis revealed
that three of the criteria can be used to asgbss
readiness of construction organizations fecoenmerce
adoption, albeit with varied scopes of modification. The
research presentshuman capital, top management
commitment and resistance to change the most
appropriate factors to assess their reatine
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Table 1

Influence Factors iE-readiness Assessment Models

Model Name

Anther

Factors

E-readiness of SME
(ESME)

E-readiness of Iranian ICT Companies
ne)

Business to BusinesE-commerce
Maturity Application (BeMA)

Perceived Electronic Readiness Model
(PERM)

SMEs E-readiness Assessment Tool in
Africa (SEATA)

SMEs E-readiness Assessment Tool in
Malaysia
(SEATM)

SMEs E- Readiness Assessment Tool in
Egypt (SEATE)

SMEs E-readiness Assessment Tool in
Indonesia

(SEATI)

An Integrated E-business Use Model
for SMEs

(IEUS)

E-readiness of SMEs in Leats
Developing Countries (LDC)

E-tendering readiness in Saudi Arabia
construction industry (e-TRM)

E-readiness in construction (ERIC)

Social commerce adoptionTOE)

Houraliet al. (2008)

Nabavi, A. and Davidrajuh, R.(2009)

Zakaria M.S. and Janom. N. (2011)

Molla, A. and Licker, P.S. (2005)

Dada (2004)

Ramayah Lim. T., C.Y. Mohamed and

Sulaiman
(2011)

Rizak(2004)
Kurnia, S. and Karnali, R., (2008)

Molla, A., Peszynski, K. and
Pittayachawan, S., (2010)

Salah, K. and Irwin, B., (2006)

Moath Al Yahya Martin Skitmore
Adrian Bridge, MadhavNepal David
Cattell(2018)

Eric C.W. Loy Angela Lee Jack
Goulding(2019)

Salma S. Abe@020)

Organizational Infrastructudd@ availability
Technologies in the workplace,

Human resourceé\letwork applicationNetwork world
enablersPromotion and facilitatiorg-infrastructure

Personal TraitsDrganizational FeatureBeople
CompetenciesTechnical ResourceBusiness Process,
Market ForcesSupporting Industry

Government commitmeniarketManagerial
capabilities Social networksTechnology Infrastructure

Organizational FeatureBghavioral Factors,
EnvironmentE-readiness Measure

Infrastructure & technology;luman capital,
Information security concerifop management
commitmentResistance to change.

Human capitalAwareness.

Perceived Benefitfop Managemerforeign Influence
Coercion

Human capitaCultural concern3echnology
competencekinancial commitmen®erceived
environmental €ReadinessOrganizational size.

Top managers abilitpwn e r s * Staiaiupap o r t
assuranc&xisting institutional structured labor
forcelT literacyBusi ness partners
Political leadershifBusiness environmeifinancial
supportTrust enablerarket forceSu pp |l i er ©
behavior and performandenovation factors.

people, process, work environment, technology and
service providers

Cultural concernsTechnology competence, Financial
commitment

Trading partner pressure in the environmeotaitext,

Top management support in the organisational conte
Perceived usefulness in the technological context

E-readinessassessingf construction
organisations

Stephemkunyumuy Frank D.K.Fugar
Emmanuekdinyira, James Cofie
Danku(2021)

Human capital, Information security concern, Top
management commitment, Resistance to change.

Despite the importance ofreadiness assessment models,
an investigation existinmeasurement model in this paper
identified various limitations to assess SMCs readiness.
The models that were introduced in this study are
developed with different aims, objectives and nature.
According to Vaeziet al. (2009) ereadiness assessment
of SMEsis a very difficult job where each SME has its
own issues and priorities. Barziiahon (2006) stated
that many businesses do not have the same environment
in e.commerce implementation in developing countries.
These inequalities have a negative impactattrmodels
for ereadiness assessment of SMCs.

Despite the similarities, -eeadinessassessment across
each country is faced with unique factors that are very
relevant to the particular country to facilitate effective
assessment Abdallah and Fan (20&2) therefore these
unique factors must be identified for the purpose of
assessment. The characteristics of industries and firms
are important factors in-eadiness assessment. These
factors arise from differences between the countries
technical, sociabnd political situation, the nature of the
industry, kind of business and firms size (Bruque and
Moyano, 2007). Current-eadiness assessment models
have not seen Iranian SMCs characteristics are considered
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some factors with different variable weight. erbfore,
these models cannot assessreadiness in SMCs
accurately.

An in-depth survey of existing models showed that some
of these tools are uncertain and ambiguous in practice
(Azab et al., 2009). The main reason identified is the
lack of detailed criéria and guidelines for practical
assessment ofmeadiness. This issue has led to different
results from different measurements. If the limitations of
SMCs in financial resources, skilled IT staff and time take
into consider, these models are not easyde for e
readiness assessment of SMCs.

A comprehensive model can assess SM@sadiness
success. This is to say that no assessment model is likely
to cover all topics and deliver a complete set of required
data (Karanasiost al., 2006). The barriers dBMEs to

use ecommerce should be also counted as factors in their

e-readiness assessment (Gretzel and Fesenmaier, 2001).

Consideration of these problems in-readiness

assessment model can lead to the proper set of tools. The

TableO

models studied in this resebrare not developed for
SMCs so they could not cover SMCs related problems in
e-commerce adoption. In order to answer the research
guestions, extensive and detailed discussion of literature
has been undertaken to identify major factors that
influence erealiness in SMCs. Theories about the
diffusion of innovations such asoemmerce have also
been discussed and used to support the main constructs
identified inthe proposed model.

2.2 Small and medium contractors

The SMCs are mainly small and medium sizdgle
proprietor companies run by individuals or as family
businesses. The SMCs are companies which undertake
construction contract work not more than USD 1 million.
The Table 2 shows undertake construction contract by
contractors.

Undertake Construction Contract by Contractors (DPSPC, 2010)

Firm Size Number of Annual Incomes
Employees

Small 5-49 < 300000 USD

Medium 50-99 < 1000000 USD

Large More than 100 > 1000000 USD

In the conéxt of Iran construction industr small and
medium size contractor (SMC) is amganization who
does constructionvork indvidually or prepares services
for general contractors (DPSPC,1990). SMCs pldga
role in the economy nk@s a strong conthution to the
Iranian construction industry (Naserolmeratal., 2011).
SMCs construct buildings and other infrastructure
facilities for the major part of the population (60%) who
are distrbuted in rural and remote area (Bagherinezétad
al.,, 2007). SMCs underta the small and scattered
projects which are among th&ey components of
development required in the country (Housing and
Building Research Centre, 2010). SMCs emgphbout
47% of formal emmlyment in Iran construction industry
(Iran Statistics Centre, 2011), and SMCs create a
competitive market due tdné low price of their services
(Emamgholi, 2@8). Majority of the SMCsare still being
run or operated in a traditional business way which is
much manual in nature. They have simple structure where
decisions are made by the owner himself.

The SMCs operating in remote areas and are still
operating in a traditionalvay, using aworkable system
that is indficient, sbw, and labour interige. Business
process in SMCs is still tgely at traditional process
mainly carried out using manual tools (Alaghbandead
al.,2018). Many processes that could be automated are
still paper baed. Information management as key
acfvity in project success is still based on using
traditional methods (Ahmeat al., 2007). Collection,
creation,exchange sand storing of information within the
organization are on pen and paper as haml.cBroject

25

data exchange and communication between SMCs and
other participants, especially in projects that are
geographically disthuted is based on papdace toface
meeting and personal contact by telephone (Afsharipour
et al., 2016). Documents are iltcaptured as hard @y
which is dfficult to access and quite often requinesst
areas okexpengve storage space and more often than not,
is the only cpy of the document thaiists (Anumba and
Ruikar, 2002).

Despite increasing Internet usage fofinancial
transactions in the country by SHETAB (National
Network for Online Momy Transaction in Iran), the
traditional system issued by SMCs fauying or selling
goods and services (lran’s Ministry of ICT, 120.
Transferring mosy by hand, payment bgash or cheque
and physical transaction are traditional methods used by
most SMCs. These methodswvh increasingly become
inacive, incorrect and obsolete resulting in distrust
between participants i market ewironment (Grauet

al., 2009). Traditional business methods are arduous
leading to gbw information exchange resulting in delay
and errors (Alaghbandraa al., 201). It is time and cost
consuming (Alsbwi and Ingirige, 2003). In general,
traditionalbusiness risks dve led to enormoufailures in
SMCs and those who ardfected the most are those
harbouring the impression that there is quick ayoio be
made. There is a need for changibgsiness process
within SMCs in Iran construction industry (Shghi,
2017).

Today, powerful clients, suppliersand competitors are
instrumental in maintaining a compeété position within
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the maket (Ahujaet al., 2009). Tley are substituting ew
methods to ddousiness Hiciently and to increase their
maiket share. In this reironment, SMCs cannofall
behind others. As key member of the project team,eth

have to complete the projects in the least amount of time
and at the least cost, while tiering high quality results.

It leads to the need to update thesiness method sand in
order to increse their ficiency in the maket. On the
other hand, Iran @wernment forcesbusiness in the
construction industry to implemenéwm technologies such

as ecommerce for greaterffeciency in their current
business process (IranTdinistry of Road and Urban
Development2018).

There are some differences among SMCs in the
construction industry and SMEs due to different
characteristics of the business. SMCs in the construction
industry typically work outside (Shafaghi, 0. They

use construction materials $uas drywall, asphalt, brick,
cement, concrete and various binding applications to build
physical structures where the projects are discontinued.
So, the labor force is not fixed. SMCs work for private
individuals or businesses as well as government
employers on projects for hire. According to
Alaghbandracet al. (2018) SMCs typically head up the
construction process and subcontract certain elements of
the construction process to specialists such as drywall
hangers, roofers, plumbers and electricians.

SMEsemploy workers in an office or factory. Employees
typically work in a particular division or on a
manufacturing assembly line. SMEs involve manual labor
and automated processes used to turn raw materials into
finished goods for sale. Manufacturing is tlwstfstep in

the conventional distribution channel that outlines the
flow of products from initial development through sale to
the end customer. Manufacturers typically sell to
distributors, who sell to retailers, who sell to consumers.
Since this researcis all about the development of e
readiness assessment model for SMCs, one might argue
that there is already -meadiness assessment tools
developed for SME, so what is the justification to develop
another one specifically for the SMC. There are
differences between SMCs with SMEs in other industries
is a reason to investigate
more detail.In this context, it is necessary to see the
differences between the two entities.

SMCs have a similar business objective such as survival,
which is a function of the scarcity of work, low barriers to
enter the market and constant struggle for survival with
limited resources. Their main priority is to successfully
complete their current project, make a profit and seek the
next project to surviveTherefore, the SMCs prefer to
choose the cheapest and most convenient alternative to
business.

No preference on the types of construction work accepted
because of the strong need to survive, the SMCs have no
specific policy or preference on tenderingdasccepting
projects. With the large number of SMCs and limited
project opportunities, competition to secure the project is
notably strong. SMCs are almost exclusively selected
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based on the lowest price instead of the best technical
solution.

The owner ofthe SMCs has a hand® approach to the
operations of the company. They are involved in
tendering, planning, scheduling, resourcing, purchasing
and managing. These directors are close friends and
relatives that have known the company's owner for a
period of time and trust the owner to take full charge of
the company's operations. The owner is involved in every
decisionmaking aspect. This characteristic is suspected to
be a constraint on the use of new technology of SMCs
because the owner is driven by tle-cost requirement
and has no long term strategies. The SMCs have a small
number of employees. A small number of the technical
staff works as project managers, site supervisors and site
engineers.

The SMCs do not directly employ their own site labour;
instead, they rely on the extensive use of-coiltractors,

and most labourers are unskilled. It is not economical for
SMCs to have their own labour because of the limited
number and locations of projects, there is no guarantee of
continued work, and the negroject may be in a different
area. The construction industry is highly fragmented with
a clear separation among tbentractorssub-contractors

and workforce on sit€hese characteristics of SMCs
cause the difference with SMEs in adopting new
technologés such as ICT and-c@mmerce in business
practices.

2.3 Benefits of
organizations

ICT and E-commerce to business

The ecommerce is now the drivers of business systems
and a decisive factor in business models, supplying
applications to replace administrai systems in all
disciplines and organizations, and providing a range of
platforms to launch new products and services. It is clear
that productivity is of prime importance as an outcome of
e-commerce use and provides a significant commercial
advantage. bing ICT systems, synchronization between
organizational aspects increases productivity and meets

d h k. -
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the sellers and buyers. Therefore, in a comparisb
traditional and eommerce business modelsg@mmerce
enhances both the situation of an entity advertising its
products and services, and a marketing environment
where there are many sellers and buyers.

E-commerce as a new technology impropesductivity

in SMCs through maximizing public services and
minimizing costs (Alaghbandras al., 2018). A means of
maximizing sales and minimizing costs is to maintain
clients” dJdcanmyperde toffers thia Imydhe ese of
clear information to elicitrust and customer satisfaction
(Laudon and Laudon, 2000). Productivity growth helps
small and medium size businesses to be more profitable
and active amongst the construction sector to boost the
country“s economy (-Rumekea r |,
larger contractors alone had the resources to expand
internationally. Ecommerce is now an attractive and eost

2
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effective means for startups or smaller firms to access 2.4 E-commerce in small and medium sized contractors
new clients. Ecommerce business models offer
competitive advantages for SMCs (Alaghbandeadl.,

2018). A key factor in ecommerce adoption is the
removal of geographical boundaries.

E-commerce across international borders simplifies
trading between producers in one country and suppliers,
dealers or agents elsewhere (Abassi, 2007). Internet
tradng allows 24hour access of products or services,
eliminating communications delays and leading to higher
business transaction speed (Laudon and Laudon, 2000).
Information is downloadable, conditions of sale clear and
the transaction may be fully automdte a t the s
war ehouse wi t h shipping
confirmations, and payment history readily available.
Productivity with ecommerce is enhanced within all
organizations, private and public, through maximizing
public services and minimizingosts (Alaghbandradt

al., 2018). A means of maximizing sales and minimizing
costs i s to mai nt aicommercei en
offers this by the use of clear information to elicit trust
and customer satisfaction (Laudon and Laudon, 2000).
The following section discusses the relevant benefits of e
commerce for enhancing organizational productivity and
performance of small and medium businesses in the
construction industry.

A report by Housing andBuilding Research Center
(HBRC, 20B) stated that l@e size companies in
construction sector & nearly reached full Internet
adoption and use of web pagedl-Qirim (2008)
identified that ecommerce adoption in small businesses
occurs differently thanadoption in large enterprises.
According to Chong and Pervan (2007)cammerce
adoption in companies strongly depends on the size and
characteristics of the organization.

HBRC also reported 65% small and medium size
enterprises (SMEs) connected to theetnet were
ergaged in Internet based sales, and 29% wereehgt
placing orders for goods and services. The report shows
that only 5% of SMCsédve adopted-€ommerce and 32%
have implemented the Internet. All companies with 100 or
more empbyees were usinp computers, and of these 91%
have access to the Internet, and 58%veha website.
Statistics sbw there is a big diierence betweenige and
small companies in -eommerce adoption in Iran
construction indusyt Despite all of the agntages in-e
commercemplementation, SMCs are behind other Small
and Medium Enterprises (SMES) ircoemmerce adoption.
Figure 1 compares the rate ofcemmerce adoption in
SMCs and SMEs ithelran construction indusgr
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Fig. 1.Internet and EEommercdmplementation in SMCs and SMEs (HBRC, 8p1

There are some barriers in small and medium size
business that inhibit the adoption eEemmerce (Hourali
et al, 2008). This section reviewed effecting barriers-in e

Despite an appropriatevel of awareness, there is aw
rate of willingness to adopt-emmerce in SMCs.

Ghorishi (2009) stated small and medium size companies . , . .
are usuallyfacing somebarriers in ecommerce adoption. commerce adoption by smalh@ medium size businesses

According to Housing and Building Research Centre _Impler_nentation of the technology in an organizatio_n and _
(HBRC, 20B), Iranian SMCs have not been successful " business processes requires the assessment of issues in

in ecommerce adoption due tmrme obstacles foe- a broader context. According to Mousavi 120
commerce adoption in small and medium businesses technology adoption without addressing socioeconomic
dimensions in he organization (e.g. Business needs,

culture, learning requirement, amdcentives) can cause

2.5 Barriers for E-commerce adoption by SMCs problems.
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Table 3
Barriers of Ecommerce Adoption in SMCs

Category Barrier Sub Barrier

Human Resources Awareness and Commitment
Level of Ecommerce Knowledge
Cultural Issues

m;‘;‘? Financial Issues Financial Resources for Investment
% 2 IT Infrastructure Availability of the Internet
g %‘ Web presence (existence of Website or Eme
E_’ Level of Automation
Technical Support Staff
Availability Software and Hardware
Government and Industry Support Financial Support
m Technical Support
w = Taxes and Tariffs
% § Legal Issues
3% Business Partners"“ Reze Client Readiness
Q

Competitor Readiness
SupplierReadiness

Cultural resistance has resulted in organizational change In this paper, we propose an assessment preliminary

by ecommerce (Taret al.,, 2009). Successful use of e model of ESME with regarding the four mentioned
commer ce mai nly depends u plimensiona which are a3 foliowszes shovenin‘figure 2):
structure and efficient management (Kreindlﬁr al., a. Human resources mean peop|e in the
2004). The human element is still the most crucial factor organization. It refers to an assessment readiness
in ecommerce (Gloor, 2000). of the relevant humaresource factors to uptake
Da Costa (2001) stated that the information technology e-commerce. This study categorized people in
implementation changes the structure of jobs and other SMCs in two categories including: The staff and
organizational practices. These usually arise in ahced decision makers (Top management).

and unsystematic way as a problem of changing the b. Infrastructure is defined as a foundation or
organization, business structure (Kotteml., 2005). underlying base for SMCs. In this research, IT
The result is often tension and failure in technology infrastrudure refers to the current level of
adoption. According to Houradt al. (2008), the process planning or implementation ICT features such as
by which a firm adopts and imgihents technological hardware, ~software, information security,
innovations is influenced by the organizational context, communication media, ICT skilled staff
and the environmental context. employment and ability to incorporate- e

2.6 Proposed model for assessment of SMCs’ e- C(_)mm?rce in the organization.
readiness C. Financial Investmentefers to an assessment of

the financial investment for -eommerce
adoption within the SMCs. Limited financial
resources is one of t he
main components. It can be considered an
important barrier of €ommerce adoption. The
financial dructure of the companies indicates
that financial ability of organizations is a factor
which affects ecommerce adoption.Major
concern in Small businesses is the initial
financial investment for adoption ofammerce.
Industry environment refer to twoirdctions,
including: Government and industry leadership
that refers to the government and industry

T leadership supports in the development,
presence, technical level and cost structure of the
organization, and stakeholders refer to clients,
competitor, coaul t ants and suppl
engage in-€ommerce.

E-readiness of SMCs is related to the level-cbenmerce

adoption by them. SMCs fachieving to a good level of
e-readiness must remove the above mentioned barriers

and also pay attention to the factors influencing IT
adoption. Therefore, assessment model of SMCs should

be determined with regarding these barriers and also the

factors aféct ecommerce adoption in SMQOhe initial

theoretical model for this research is predominantly based

on a ombination of factors from en ereadiness
assessment models in SMEs and characteristics of SMCs d
to formulate a unified modelThis paper consider the
mentioned barriers and the factors influencing e
commerce adoption in SMCs fiour(4) main indicators
which are human resource, financial investment,
infrastructure, Industry environment and twenty (20)
related criteria.
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The key indicators extracted from the data analysisfor e
readiness assessment in SMCs in Iran construction
industry are as follows:

Information Technology Infrastructure (IT)
Human Resources (HR)

Industry Environment (IE) and

Financial Issues (FI).

el

The ereadiness assessment initial theoretical model
developed. The four identified indicators predicated for
the theoretical model were used as nodes for extracting
criteria from the findings classifiedeparately. Each of
these criteria is accompanied by a selective reporting of
some noteworthy responses from the participants.

The general discussion particularly focused on reviewing
ecommerce adoption in SMCs
factors that affected the readiness assessment of SMCs to
adopt ecommerce identified by literature in this study. At
the beginning of the discussi, four indicators affecting

on readiness for -eommerce adoption in SMCs were
listed such as: IT Infrastructure, Human Resource,
Financial Resources and Industry Environment. The
majority of the experts believed that Culture Issues and
Owner or Top Managment Attitude should be considered
as two main factors in the theoretical model. In the second
step of discussion, experts discussed theeadiness
criteria were presented in the initial theoretical model for
e-readiness assessment of SMCs in detail.

IT Infrastructure (IT)

Technological resources underpin all ICT activity as the
infrastructure is a fundamental requirement for firms
wanting to move their business online. However, the
decision to adopt these technology applications is a
consequence of awamess, commitment and a business
plan underpinning investment in technology. Similarly,
skills and knowledge are required to advise management
on their ICT investments (Houral al., 2008).

According to all experts, the implementation of e
commerce witim a SMC requires a new acquisition of
infrastructure since the currently available infrastructure
could only satisfy the minimum system requirement for e
commerce adoption. The experts argued that it is should
be supported smooth running of the hardwared a
software and network, justifying the upgrade systems and
creating the website as initial requirements fof e
commerce implementation successfully. Other than that,
adequate infrastructure must also be present, and is
especially important when it involvesommunicating €
commerce with business partners and acquiring technical
support and adequate network Bandwidth. Therefore, an
adequate IT infrastructure features as othepmmerce
readiness indicator. Tabk lists all measurement items
used for inform#don technology infrastructure in this
research.

Table4
Measurement Items of IT Infrastructure
Iltem Criterion Source
IT1 Website Availability for Business Promotion Houraliet al. (2008);Ruikar (2006)
IT2 Current Use of Internet Molla,Lincker (2005);Morgan et al.
(2006)
IT3 Existing Hardware, Software and Security Nabaviet al., (2009)
IT4 Number of Computers Connected to the Internet CID (2000); Nabavet al. (2009)
ITS Bandwidth ofAccess to the Internet Ruikar (2006)

Human Resources (HR)

ICT innovation is a decisive factor in improving
employee competency and the reverse is also true
(Fathianet al., 2008). An investment in employee ICT
based skills and knowledge accelerates the introduction of
e-commerce as the level of technological awareness and
understanding increases in the firm.

All experts admitted that the introduction etemmerce
softwae in the industry is atloc and the software
providers themselves had a limited competency in
delivering advanced training which became one of the
factors justifying the need to send the staff abroad, and to
engage an externally hiredcemmerce Adminisator.
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Meanwhile, the ofjob training was conducted right after
the formal training by using the currently running the
implementation. In the ojob training, the trainees are
guided and assisted personally by the Administrator. The
orntjob training targeted improving IT skills and
confidence level and is conducted in a step by step
approach, starting with a low risk activity. Taldists all
measurement items used for human resource in this
research.
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Table5
Measurement Items of Human Resource
Item Criterion Source
Staff Awareness Ramayatet al. (2010)
HR1
Staff Adequate IT Knowledge Ramayalet al. (2010)
HR2
Commitment of Staff to Training Houraliet al. (20089
HR3
Commitment of Staff to Use-Eommerce Ruikar (2006); iQ Net (2000)
HR4

Financial resources (FI)

This indicator seeks to understand the investment towards
online operations for the firm. -Eeadiness could
encompass a range of factors thatvide underpinning

for internal financial and administrative processes, and
external communications and data transfers with
suppliers, government, clients and all enquirdiable 6

lists all measurement items used for financial investment
in this researh.

Table6
Measurement Items of Financial Investment
Item Criterion Source
Fl1 Financi al I nvest ment for the Syst Houralietal (2008); Kurnieetal. (2008)
FI2 Financial Investment for Employ I$taff Rizk (2004)
FI3 Financial Investment for Utilizing Advisors from Outside Rizak (2004); Molleet al. (2010)
Fl4 Financial Investment to Maintain the Systems Interview
FI5 Financial Investment to Train of Staff Interview

Industry Environment (IE)

Rel ati ve t o I ran construct
infrastructure and the technological competency of its
staff reflect its ability to compete when others may have
access to larger markets or are usingommerce to
become more asteffective. In this section, the
competitiveness of t he pa
construction industry is explored. The experts stated that
the competitive forces within the construction industry
were instrumental in decisiemaking, with the majority
agreeing that industry practice in adoptingognmerce

The majority of participants accepted that@mmerce
can provide competitive advantage, and would adop
online services once it was established in construction
industry and when they were convinced it was financially
acceptable. Participants coramied on Industry
Environment some eleven times during the discussion,
and this reflected their attention to market conditions.
Table 7 lists all measurement items used for indus'try
environment in this research.

influences an organization"s decision to innovate. The
strongest influences for the industry members were
competition, the support of government and industry
leaders, the readiness of suppliers amehts.
Table7
Measurement Items of Industry Environment
Item Criterion Source
IE1 Technical, Financial and Training Support Molla et al. (2005); Croorret al. (2005)
IE2 Legal and Regulations Framework at Level of Taxes and Tariff Kurniaet al.(2008)
IE3 Pressure bftakeholders Interview
IE4 The Current Use of Website by Stockholders Houraliet al.(2008); Zakari&t al.(2011)
IE5 The Current Use Online Transaction System by Stockholders Houraliet al. (2008)
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Cultural Issues (ClI) crosscountries can also esent an obstacle to- e
commerce adoption., .
Culture refers t o t he orgau.LaL.pun S val ues, beliefs

practices, rituals, and customs. Almost all experts noted
that SMCs leaders need to know their own business
culture and level of organizational learning before
promoting new technologies to their empteg. The
effort should be made to understand the background of the
employees who are involved in the learning process
involved in adopting new technologies in the business

The experts suggested considering some identified factors
related to cultural perspectives, such as: resistance to
change, cultural issues relating to local workforce, and
technology advancement, which might be tonportant
for owners and top managers of SMCs. Tablists all
measurement items used for cultural issues in this

. X ; research.

operations. Instead of that, the cultural differences in
Table 8
Measurement Items of Cultural Issues

Item Criterion Source

Cl1 Resistance to Change Interview

CI2 Level of Trust with Ecommerce Arslan and Kivrak (2007)
Owners and Top Management Attitude(OMA) However, several factors were suggested by experts in the

discussion, but all of the experts agreed to this matter that
e-commerce adoption requires to owners or tap
management attitude. Talddists all measurement iterfis'
used for owners and top management attitude in this
research.

Owners and Top Management Attitude refer to an
organization | eaders and th
adopt ecommerceis mpacted by the ex¢
and personality. This criterion emphasized by experts in
this study to consider as one of the main indicators in the
theoretical model.

It appears that the owners and top management attitude
has a significant role inhe readiness of SMCs for e
commerce adoption. The analysis of the expert®s group
discussion showed the extent to which owners or top

managers influence the decision to adogbmmerce in

SMCs. They stated that any decisions about

organizational change ragling technology adoption will

only be made by executives.

on

Tl\igfst?rement Iltems of Owners and Top Management Attitude
Item Criterion Source
OMA1l Owner/ Top Management Awareness Ramayatet al. (2010)
OMA2 Managers*® Adequate | T Knowl edge Interview
OMA3 Commitment with Plan the Policy and Strategies fmoBmerce Development Houraliet al. (2008)
OMA4 Commitment to allocate Adequate Resources in Term Time, Budget for Interview

Adopting, Training and Developing-Eommerce

The analysis of the data from interviews with experts  the overall participants' comments and suggestions in this
found that the factors motivate and/or barriers affecting e  research
readiness of SMCs. TablE) presents the findings from
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Table 10
Factors Affecting Ereadiness of SMCs

Factors Impact on e Frequency during the interviews

readiness

HR1: Staff Awareness Motivator 14
HR2: Staff Adequate IT Knowledge Motivator 15
HR3: Commitment to Training Motivator 15
HR4: Commitment to use Motivator 13
IE1:Technical, Financial and Training Support Motivator 10
IE2:Legal and Regulations Framework at Level of Taxes and Tariff Barrier
IE3:Pressure byStakeholders Motivator
IE4:The Current Use of Website by Stockholders Motivator 11
IE5: The Current Use Online Transaction System by Stockholders Motivator 11
FI1: Financi al Il nvest ment for the Syst Motivator 14
FI2: Financial Investment for Employ IT Staff Motivator 15
FI3: Financial Investment for Utilizing Advisors from Outside Motivator 10
Fl4: Financial Investment to Maintain the Systems Motivator 12
FI5: Financial Investment to Train of Staff Motivator 11
OMAL: Owner/ Top Management Awareness Motivator 13
OMA2: Managersdé Adequate | T Knowl edge Motivator 11
OMA3: Commitment with Plan the Policy and Strategies for Ecommerce Motivator 12
Development
OMA4: Commitment to allocate Adequate Resources in Term TimeéBudget for Motivator 13
Adopting, Training and Developing Ecommerce
CI1: Resistance to Change Barrier 12
ClI2: Level of Trust with e&éommerce Barrier 11
IT1:Website Availability for Business Promotion Motivator 13
IT2:Curent Use of Internet Motivator 9
IT3:Existing Hardware, Software and Security Barrier 11
IT4:Number of Computers Connected to the Internet Motivator 11
IT5: Bandwidth of Access to the Internet Barrier 15

The Revised Theoretical Model

The changes made to the initial theoretical model and the
relationships posited between constructs in light of the
results of the interviews analysis is clearly highlighted in

32

the comparative illustration of the initial and revised
research model. Figur2 presents the theoretical model
after it was modified in this chapter.
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E-readiness

Fig. 2.Revised Theoretical Model after

The revised model can be depicted in further detail with
relationships between the indicators and criteria to show

Human
Resources

Industry
Environment

Owners and
Management

Industry
Environment

Considering the Qualitative Results

readiness for -eommerce adoption in a SMC in Iran
construction industry

t he factors*® relationship t hat wi || be tested us i
Structural Equation Modeling. Figur®@ summarizes the
indicators with their criteria andtheir proposed
hypotheses showing how indicators influence the
N Staff sl_friﬁ_-'\ﬂ-e:l;'" Commitment Commitment Resistance to
Awareness Know] e o Training o -
(HR1) ERY " Emn Use (HRO Chanse (HRS)
For Systems’ %}M(
Setup and Resources
Un=rade (FII HRY Website
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{IT1Y
For Employ
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3 Current Use of
/: Internet (IT2)
readiness
¥ Hardware,
Software and
Security (TT3)
For Utiliring
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Outside (F14) No Compusers
Connected to
the InternetTT4
For Maintain Industry
the Systems Environment
(FI5) (IE) Bandwidth of
Access to the
/ InternetTTS)
Technical, Legal and Pressure by Use of Website Use Online
Financial &.. Eegulations Stakeholders by Stock- Transaction

Suoport (TE1} MEDN (IEN

holders (IT4) (IT5)

Fig. 3.Revised Theoretical Mode

3 ResearchMethodology

In this researchthe concept of eadiness and its
assessment models folanian SMCsis introduced. The
proposed @eadiness assessment model for SME€s
based on study of barriers and factors influencirg e
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| with Indicators and Criteria

commerce adoption in SMCgor validating the model,
itinvolve the literature review as being pertinent to the
topic under investigation by exploring, appraising, and
synthesizing relevant literature related to the Iran
construction industry, SMCs and-cemmerce with
specific focus ontte concept, methodology and factors of

ng
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available models for-eeadiness assessment in micro and
SMEs developed in developing countries. As a result,
from the literature review, an initial theoretical model
which consists of €« eadi ness
barriers in ecommerce adoptiorsiproposed. The initial
theoretical model hich consists of 4 indicators ifed

with 20 criteria accordingly, which beforehandrea
identified and justified after thedata collection and
analysis ge completed.

To achievehie determining the most appropriate assessing
factors forSMCs ereadiness, datas icollected by focus
group discussion. The analysis of focus group data must
take account of the group dynamics that have generated
remarks. The amount of analysis and theeleof detall

and rigor ultimately depend on the purpose for which the
research is carried out and the eoshefit of carrying out

an analysis at a given level. Aside from the few occasions
when only a short summary of focus group discussions
was requiredall analytic techniques for focus group data
require transcription of the interview as a first step. The
qualitative analytidechnique $ used in this research for
analysis of data

A classification system famajor indicators and criterig i
developed, and material in the transcript relate@aoh
indicator s identified.The feedbackrom the respondents

is arranged and coded for common themes to facilitate
analysis and comparison with the literature. Content
analysis of transcribed and othextual data, describes a
systematic searching for words and concepts that match a
coding structure (categories) established from the research
problem or research questions. The transcribed data are
subjected to further iterations until no more meaniag c

be derived from the texts. Categories are then searched for
themes that may be used to show trends or conclusions
from the categorizations (Creswell2009). These
processes result in findings and conclusions that address
the research problem or answer the research questions.
Many steps were taken to ensure reliability of the
collected data. First, the researchers checked transcripts to
make sure thathey did not contain any mistakes made
during the transcription. Second, the researchers checked
the data to ensure that the meanings of the codes were free
from shift or drift in definition. Third, a crosshecking of
results was also made. For the purpodetesting the
validity of the data, the researchers used rich and detailed
descriptions to convey the findings of the resea#dter
analysis the data in this section, two indicators were
added to the theoretical model and criteria increased to
25. Themodified theoretical model required to test for

validity, reliability and the
components of the model.
To achieve the confirmation and validation of factors was

relationship among the

i ndi cat detesminad;rEgploré&8okyCRattor Analysis (EFA) and

Confirmatory Factor Aalysis (CFA) were conducted to
ensure that all the constructs in the model possessed
convergent validity, construct validitygnd discriminate
validity and factorial validity (Byrne 2010, Haat al.,
2006). A SEM procedure tested the full structural miode
and the interrelationships between the constructs. A
sample size over 200 is required for such research, but the
small sample size (n=183) in this research was overcome
with Bayesian analysis when testing the full measurement
model in SEM (Byrne, 2010).

SEM software package called Analysis of Moment
Structures (AMOS), version 19, was used in this research
study to explore statistical relationships between the test
items of each factor and among the factors of independent
variables and the dependent vhka In SEM,
relationships between indicators and criteria are validated
by using confirmatory factor analysis (CFA), also known
as measurement model, and relationships between
constructs are tested using the structural model (étair
al., 2006).

4 ResearchResults

A short process of data preparation involving item
parceling normality testing and reliability testing is
conducted. The first major step of data analysis is the
preparation of the survey measurements to ensure validity
of the measures to minimé the potential for
measurement error for the third step. For this purpose, a
range of statistical tests with EFA and CFA was
conducted to ensure that all the indicators in the model
possessed construct validity: convergent validity,
discriminate validity and factorial validity. This is
followed by SEM analysis to test the full structural model
and the interrelationships between the indicators in the
model.

A normality test is one of the first measures required to
ensure that the data collected is usaloié @epresentative

of the target population. Normality is a key assumption of
multivariate data analysis (Hadt al., 2006, Byrne, 2010)
and it measures whether the data is normally distributed
across the population sample and there are no excessively
high or low scores from a few respondents which can then
skew the overall resuliThe results of the normality test
are displayed in Tabl&l below.

Tablel1l
Results of Normal Distribution Test
Variable N Skewness Kurtosis Variable N Skewness Kurtosis
Age 183 0.522 -0.771 IT4 183 -1.156 0.870
Education 183 -1.631 1.746 ITS 183 -0.734 1.617
Experience 183 0.624 -0.272 OMA1 183 -0.367 0.434
Net Years 183 0.684 -1.059 OMA2 183 -0.790 1.361
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Net Week 183 0.866 1.335 OMA3
EC Purchase 183 1574 0.751 OMA4
HR1 183 -1.338 -0.062 Ci1
HR2 183 -1.178 2.997 ClI2
HR3 183 -0.959 -0.810 FI1
HR4 183 -1.076 1.259 FI2
IT1 183 -1.786 0.886 FI3
IT2 183 -0.749 0.585 Fl4
IT3 183 -1.156 0.966 FI5

183 -0.769 -0.590
183 -1.104 -0.389
183 -1.215 -0.749
183 -0.462 0.839
183 -0.586 -0.140
183 -1.208 2.177
183 -0.485 -0.413
183 0.438 -0.649
183 -1.181 -0.050

Table 10 demonstrates that all values for the items fall
within the range of the rigorous level e?2 to +2 for
Skewness and/or Kurtosis. Only two items (HR2) and
(FI2) are outside the2 to +2 range for Skewness and/or
Kurtosis. However, they meet the more leniehtto +3
range for Kurtosis (Hairet al.,, 2006). Therefore, all
variables can be considered to be normally distributed.

Table12
Reliability of Indicators within the Instrument

Reliability Testing

A reliability test is a vital test in the process of data
preparation as it ensures the aeny of the measurement
used in the survey (Strawhb al., 2004). The masures of
reliability tested byCr onbach ™ s
12 below

Indicator Criterion

Cronbach, s
Alpha

HR1:Staff Awareness

HR2:Staff Adequate IT Knowledge
HR3: Commitment to Training
HR4: Commitment to use

Human Resources(HR)

.81

IE1: Technical, Financial and Training Support .86
IE2: Legal and Regulations Framework at LeveTakes and Tariff

Industry Environment(IE) IE3: Pressure by Stakeholders

IE4: The Current Use of Website by Stockholders
IE5: The Current Use Online Transaction System by Stockholders

FI1: Financi al

Financial Investment (FI)

I nvest ment
FI2: Financial Investment for Employ IT Staff
FI3: Financial Investment for Utilizing Advisors from Outside

for t .80

Fl4Financial Investment to Maintain the Systems

FI5: Financial Investment to Train of Staff

OMAL: Owner/Top Management Awareness .92

OMA2: Manager s*®
Owner/ Top Management

Attitude (OMA) commerce Development

Adequate | T
OMA3: Commitment with Plan the Policy and Strategies for E

Kn:

OMA4: Commitment to allocate Adequate Resources in Term Timr
Budget for Adopting, Training and DevelopingcBmmerce

Cl1: Resistance to Change

Cultural Issues (CI) ClI2: Level of Trust with ecommerce

73

IT1:Website Availability for Business Promotion .78

IT Infrastructure (IT) IT2:Curent Use of Internet

IT3:Existing Hardware, Software and Security
IT4 :Numberof Computers Connected to the Internet

IT5:Bandwidthof Access to the Internet

Convergent Validity

A convergent validity test was used to ensure that a
theoretical construct is a ow@mensional construct
representing only one dimension that it is meant to signify
and is not a multidimensional factor that is spread over
more than one dimension (Sharn29)10). EFA is also
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conducted to understand whether a theoretical construct is

a unit or multi-dimensional item (Sharma, 201®FA is
used when no specific model structure has been
determined by the researcher. The total number of factors
as well as thevariables loaded upon those factors is not

al pha ar
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predetermined, but is instead determined by the researche
from the results of the initial EFA.

The EFA was performed to understand whether each
theoretical construct is anit or multi-dimensional item.
Three fators successfully passed the EFA and remained
as they are with their items: Cultural Issues (CI),
Financial Investment (FI), and IT Infrastructure (IT).
However, three other factors did not pass the EFA and
each one divided into two factors. Human Reso(i)

r was split into two factors: 1) Staff Readiness (SR), and 2)
Staff Commitment (SC). Also, Industry Environment (IE)
was split into two factors: 1) Industry Support (IS), and 2)
Industry Readiness (IR). Lastly, The Owners or
Management Attitude (OMA) as divided into two
factors: 1) Owners or Management Commitment (OMC),
and 2) Owners and Management Knowledge (OMK).
Figure4 shows the restructured model after EFA.
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Fig. 4. The Model after ER

Confirmatory Factor Analysis (CFA)

CFA is used to confirm a specific factor structure
developed from previous literature on the subject. When
conducting confirmatory factor analysis, the number of
factors as well as the variables loaded on each factor is
determinedbefore using the model structure for analysis.
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The following Table B summarizes the standardized
coefficients. High standardized coefficients were found in
all cases, with significant results also being indicated in
all cases. These results strongly suppthe factor
structure as determined through the exploratory factor
analyses.
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Table13
Human Resources (HR): CFA Factor Loadings

STD YX Standardization

Estimate S.E. Est./S.E.
Factor 1
HR1 0.810 0.041 19.595
HR2 0.768 0.046 16.770
Factor 2
HR3 0.737 0.084 8.726
HR4 0.818 0.086 9.500

P-Value

0.000
0.000

0.000

The following Table 4 presents the factor loadings
associated with this analysis. In all cases, both the

Table14
Industry Environment (IE): CFA Factor Loadings

unstandardized as well as the standardized factor loadings
were found to be high, indicating good model

STD YX Standardization

Estimate S.E. Est./S.E. P-Value
Factor 1
IE1 0.676 0.075 8.987 0.000
IE2 0.810 0.073 11.164 0.000
Factor 2
IE3 0.699 0.064 10.986 0.000
IE4 0.842 0.051 16.483 0.000
The following Tablel5 presents the results of the factor
loadings associated with this analysis.
Table 15
Owners or Management Attitude (OMA): CFA Factor Loadings
STD YX Standardization
Estimate S.E. Est./S.E. P-Value
Factor 1
OMA1 0.449 0.104 4.316 0.000
OMA2 0.490 0.129 3.796 0.000
Factor 2
OMA3 0.928 0.012 79.678 0.000
OMA4 0.927 0.011 78.668 0.000

The following Table & presents the factor loadings
associated with this analysis. Factor loadings were found

Table16
Cultural Issues (Cl): CFA Factor Loadings

to be higher in all cases, indicating good mefitehnd an
appropriate factor structure.

STD YX Standardization

Estimate S.E. Est./S.E.
Factor 1
CAl .842 .061 13.779
CA2 .843 .039 21.893

P-Value

.000
.000

The following Table 17 presents the factor loadings
associated with this analysis. Factor loadings were found
to be high in all cases, indicating good mefilel
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Tablel7
Financial Investment (FI): CFA Factor Loadings

STD YX Standardization

Estimate S.E. Est./S.E. P-Value
Factor 1
Fl1 0.440 0.096 4,593 0.000
FI2 0.713 0.083 8.593 0.000
FI3 0.411 0.099 4.160 0.000
Fl4 0.742 0.083 8.955 0.000
FI5 0.400 0.099 4.044 0.000
The following Tablel8 presents the standardized factor
loadings associated with this model. In all cases, factor
loadings were found to begh, indicating good modsit.
Tablel8
IT Infrastructure (IT): CFA: Factor Loadings
STD YX Standardization
Estimate S.E. Est./S.E. P-Value
Factor 1
IT1 0.705 0.112 6.307 0.000
IT2 0.682 0.110 6.184 0.000
IT3 0.472 0.101 4.677 0.000
IT4 0.644 0.108 4.966 0.000
ITS 0.694 0.111 6.343 0.000

EFA and CFA with various statistical measures were used
to rigorously test convergent validity. CFA results

successfully confirmed the EFA results. The following
Figure5 shows the summary of factors with their items.
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Fig. 5.The Model after CFA
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Factorial Validity factors that hold both convergent and discriminate

validity. The CFA was then conducted on the
Factorial validity is a test of whether or not a set of latent  measurement model. Maximum likelihood estimation was
variables represents an underlying pattern in the data also used in tlsi analysis. Tabld9 summarizes the final
(Straubet al., 2004). This was achieved by performing measurement model made up of 5 indicators and 20
CFA with the measurement model, including all the criteria with their factor loading.

Tablel9
Factor Loading for Each Item

STDYX Standardization

The 5 Indicators Items Estimate S.E. Est./S.E. P-Value
Cultural Issues (Cl) cii 0.846 0.036 23.514 0.000
CI2 0.915 0.029 32.061 0.000
Owners or Top Management Attitude (OMA) OMAL 0.774 0.067 11.600 0.000
OMA2 0.779 0.066 11.855 0.000
OMA3 0.815 0.061 13.320 0.000
OMA4 0.871 0.064 13.519 0.000
Human Resource (HR) HR1 0.666 0.061 10.899 0.000
HR2 0.515 0.105 3.964 0.000
HR3 0.518 0.132 2.414 0.000
HR4 0.652 0.078 0.077 0.000
IT Infrastructure (IT) IT1 0.741 0.17 4.356 0.000
IT2 0.940 0.047 19.929 0.000
IT3 0.916 0.042 21.660 0.000
IT4 0.753 0.062 12.230 0.000
IT5 0.588 0.083 7.114 0.000
Financial Investment (FI) Fl1 0.519 0.081 6.368 0.000
FI2 0.599 0.105 5.703 0.000
FI3 0.651 0.093 7.020 0.000
Fl4 0.838 0.061 13.755 0.000
FI5 0.537 0.091 5.913 0.000
With regard to modelit, the chisquare test of moddit measurement model fits the data well. It also indicates
di d achieve significance, that the values of the estimated parameters are valigl 4nt .

RMSEA was found to be 0.020, while its 90% confidence  replicable with another sample and the validity of the
interval was found to range from zero to 0.050. The  model is not merely a result of chance (Carlson & Mulaik
probability that RISEA was below .05 was found to be 1993). In light ofthe favorable results of this process, no
0.947. CFl was found to have a value of 0.985, while TLI  items were dropped from the model. Figéireepresents
had a value of 0.981. Finally, WRMR was found to have a  the new modified measurement model that was used to
value of 0.554. Overall, these results indicate excellent determine the reliability of the instrument along with its
modetfit. These Goodnessf-fit indices illustraé that the indicators.
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Fig. 6. TheFinal Measurement Model for-Eeadiness Assessment of SMCs in Iran Construction Industry

Using CFA on the factors that hold both convergent and  construction industry is abse This led to the formation
discriminate validity, a factorial validity was performed to  of research aim and interrelated objectives. The research
test whether or not a set oféat variables represents an aim was to propose a mechanism for electronic e

underlying pattern in the_data. The results indicated a commerce adoption by small and medium contractors in
good model fit, thus no items were dropped from the o o L
model the Iran construction industry. For achieving to this aim a

theoretcal model was developed to assess SMCs

This research was initiated by reviewing the literature to readiness for-eommerce adoption successfully.

form knowledge of the current issues in the Iran

congruction industry, SMCs,-eommerce and-eeadiness 5 Discussion

and subsequently identify the research problems and form According to the study findings, the major five
the research aims and objectives. It was identified that e  dimensions that should be considered for assessing of
commerce adoption problems aesmong contributing SMCs consequently are Information technology
factors of t he i neatlifesscis e n Cnfrastructure, human resources, cultural issues, owners
identified as a potential solution. A research gap however, and top management and finally, financial investmas
arose on evaluating the readiness of SMCs to implement 3 result a number of changes were made to the initial
e-commerce, where an evaluation model that is specific  theoretical model, in terms of the structure and its criteria.
for SMCs to implement -eommerce in the Iran The model still maintains its major indicators and two
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indicators were added to suit the model for SMCs. The
initial theoretical modl was evaluated by experts in

6 Conclusion

general discussion. The strangeness and weakness were E-readiness of a small and medium contractors is defined
here as the ability of an SMC to successfully adopt, use

and benefit from information and communication

discussed in the first part of the group discussion. The
overall impact of the four indicators listed foreadiness
assessment in the initial theoretical model was gdiyer
agreed upon by experts. Howevéng experts believed

technologies (ICT) such ascommerce.
In this paper,the final validated model outlines five

indicators in which consist of 20 readiness criteria. Each

that the model should more focus on Human Resources as of the criteria describes@mmmerce adoption requirement

a key indicator of eadiness in small and medium size

contractors. They suggested

and Top manager s consitdered tas d e
independent factors in the initial theoretical model.

The experts also believed that these factors to be
categorized byhe high level of importance in compared
to othere-readiness assessment indicators. Nevertheless,
the listedindicators were maintained in the theoretical
model and were tested in the next phase of data collection.
It was in order to see whether or not they are appropriate
to remain or be removed from the model. In addition, two
indicators and some related criteria were eatdby
experts, which were more appropriate for assessing e
readiness of SMCs in the Iran construction industry.
Finally, based on the comments and suggestions from
experts, the refined model was derived, particularly for
SMCs to use as a guideline in asseg ereadiness in
their organization. At the beginning of the discussion,
four indicators affecting on readiness forc@nmerce
adoption in SMCs were listed such as: IT Infrastructure,
Human Resource, Financial Resources and Industry
Environment. The mayity of the experts believed that
Culture Issues and Owner or Top Management Attitude

that SMCs needs to develop the capability in order to
implement ecommece. The model is generic jif
sconstruction nature where the users can determine the
capability of their organization by comparing each of the

readiness criteria with their current state ecemmerce

implementation. If SMC satisfies the readiness criteria,
the status could be said to match the readiness for that
particular criteria. The methods used in determining the
organizational status are quantitative in nature, allowing

evaluation through the use of observations, document

review, etc. The result of theadiness assessment would
outline the readiness gap between the current states of

SMC as compared to -@mmerce implementation

requirement sorted accordingly to the readiness criteria.

Although the use of the model within the context of this

research idimited to inter organizational application by

the SMCs, it could also be expanded for a wider use. The

appropriate level of-eeadiness among SMC is crucial to

minimize ecommerce misunderstandings and failure

when ecommerce is adopted. To enable theepged use,

further modifications of the model are required to suit the
needs of the multidisciplinary nature of other small and

medium businesses.

should be considered as two main factors in theéreferences
Abbasi, A., Niaraki, A.and Dehkordi, B. (2008). A

theoretical model. In the second step of discussion,
experts discussed thereadiness criteria were presented
in the intial theoretical model for-eeadiness assessment
of SMCs in detail. The next section will discuss the
findings gathered in Phase Two. The findings from Phase
One were analyzed and the initial theoretical model was
revised. The Phase Two (Questionnaire vByy was
commenced once the Phase One of data collection
completed. This field study employed a quantitative
approach for collecting data. Out of 600 surveys
distributed, 201 surveys were returned; however, only 183
resporses were included in the data analysis while the
remaining 18 surveys were incompete; hence, they were
discarded. Thus, the final regponse retain this study was
30.5%. The overal use able reporse rate in this study
seens relatively low, but it was tigher than the
resarche s'initial anticipation d-awn from the resporses
reported in previous studies in the same domain. The
resporses ate achieved in this study is reasonably higher

than that of in earlierstudies. Therefore, the final response

rate in this study can be considered relatively better than

the previous studies mentioned above.
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