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Abstract

This study tested the attributes of the theoryifeifi<lon of innovation empirically, using Auto-
matic Teller Machines (ATMs) as the target innavatiThe study was situated in Jos, Plateau
state, Nigeria. The population comprised banksooosts in Jos who used ATMs. The sampling
frame technique was applied, and 14 banks thatlépldyed ATMs were selected. Cluster sam-
pling was employed to select respondents for tdysData collection instrument was a struc-
tured questionnaire administered to 600 responaéntdich 428 were returned giving 71.3%
return rate. Principal Factor Analysis, and Muéiilegression were the analytical techniques
used. The demographic characteristics of the relgpis revealed that most of them were stu-
dents and youths. From the factor analysis, it wasaled that the respondents believed in their
safety in using ATM; that ATMs were quite easy $&and fit in with their way of life; that what
they observed about ATMs convinced them to usedtthat ATM was tried out before they use
it. The constructs Relative Advantage, ComplexX@tgmpatibility, and Trialability were all found
to have a significant impact on the Attitude towsafdrM, which in turn had a significant impact
on the Intention to use it. Relative Advantage @odpatibility had almost the same weight of
impact on Attitude; while Observability had the tregt impact on attitude. To increase the diffu-
sion of ATMs, it was recommended that banks shen&lre enhanced salience of ATM to cus-
tomers’ needs, greater compatibility of ATM to amers banking norms and lifestyle, less com-
plex and easy to use system and opportunity foptad® to experiment with the system before
using ATMs.

Keywords: Adoption, Automatic Teller Machine (ATM), Banks,fiision of Innovation, Nige-
ria
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addition, by automating services that were preloosmpleted manually, ATMs reduce the
costs of servicing some depositor demands. Thesetjad benefits are multiplied when banks
share their ATMs, allowing depositors of other mtkaccess their accounts through a bank’s
ATM (McAndrews, 2003). Banks have become the ppatdeployers of ATMs. Two reasons

for this are that they want to increase their maskare, although due to the prevalence of ATMs,
it is not likely to be the primary means by whicfiMs increase profitability for most banks;
or/and above a certain level of operations, the @fos single transaction performed at an ATM is
potentially less than the cost of a transactiordaoted from a teller, as ATMs are capable of
handling more transactions per unit of time thantallers (Laderman, 1990).

In Nigeria the deployment of ATM by banks and & Uy bank customers is just gaining ground
and has burgeoned in recent times. This has happspecially after the recent consolidation of
banks, which has in all probability, made it poesfor more banks to afford to deploy ATMs or
at least become part of shared networks (Fasaw).ZDBe increased deployment of ATMs in the
banking sector has made the issue of technologyaete important. ATM services have a his-
tory that is less than ten years in Nigeria. Adtfithey were operated as elitist services designed
for those desirous of exclusive service. Cards wame and the process for obtaining them tortu-
ous. Presently, the use of ATM cards has beenyjaiemoted. Banks no longer appear to want
personal contact with their customers. Some baale resorted to penalizing the customer as it
were, for not possessing an ATM card, by debitigdccount of such a customer for withdraw-
ing below a certain amount across the counter. Algh@006) reported that although only a bank
had an ATM in 1998, by 2004, fourteen of them haguaed the technology. Agboola (2006)
discovered that the adoption of ICT in banks haslyred largely positive outcomes such as im-
proved customer services, more accurate recorgarieg convenience in business time, prompt
and fair attention, and faster services etc. Al banks’ image is improved creating a more
competent market. Work has also been made eas@éemare interesting, the competitive edge of
banks, relationship with customers, and the salufdbasic operational and planning problems
has been improved. Fanawopo (2006) stated thatrillig debit card transactions rose by 93 per
cent between January 2005 and March 2006 overopeyears owing to aggressive roll out ini-
tiatives by Nigerian banks, powered by Interswitetwork. The number of ATM transactions
through the Interswitch network had increased 565,972 in 2004, to 14, 448, 615 between
January 2005 to March 2006. This is a rise of §2i@ent with respect to the previous years.
More than 800 ATMs have been deployed on the né&iwdnile about 2 million cards have been
issued by 23 banks as at March 2006.

A recent survey conducted by Intermarc Consultimgited revealed that ATM services provided
by banks and non-financial institutions stood a&srtiost popular e-business platform in Nigeria
(Intermarc Consulting Limited, 2007). The reporbwkd that awareness for various banking ser-
vices rendered by Nigerian banks is mostly limtiethe traditional banking services. Findings
showed that 99 percent of the respondents wereeanf/@avings accounts, while 92 percent were
aware of current accounts and 72 percent are adoeal money transfer services. However,
among the more modern banking services such asalecbanking, Internet banking, Point of
Sales (PoS) transactions, money transfer, ATMs geckas the most popular with 96 percent
awareness level. ATM awareness also ranked hiph@rdawareness level about current accounts
and slightly below savings account (Omankhanle@720n order to encourage customers to
embrace the technology and overcome their feapsittihg their checks into a machine's slot
rather than a teller's hand, banks originally ditlcharge customers any fees for using ATMs. In
time, some banks started charging customers fansioty ATMs, through so-called “human

teller fees”- a charge for each time a customes ageller for a service that could be performed
by an ATM. Banks that embraced the ATM profiteddsomely, often growing far faster. At

first, a bank's ATMs could only be used by cust@wio already had current or savings ac-
counts with that bank, through the bank’s proprietaTM network (Ugwu, 2008).
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According to Merton (1992), the primary functionaofinancial system is to facilitate the alloca-
tion and deployment of economic resources, botliedlyaand across time, in an uncertain envi-
ronment. This conception would also apply to finahinnovations such as ATMs and highlights
the view that a financial innovation represents esting new that reduces costs, reduces risks, or
provides an improved product/service/instrumert biedter satisfies participants’ demands
(Frame & White, 2002). This burgeoning of ATMs ingllria calls for a study on its diffusion

that would give insight into issues such as, hawt faight go; if it is being adequately adopted

by users; if it is necessary at al; and what cbeldione, if need be, to improve on its use in the
country. Frame and White (2002) emphasized the farestudies on financial innovation to aid
research and assist financial regulators, sincethgpes advanced by the broad descriptive litera-
ture on innovation remain largely untested. Rejpliyta lot of the testing of hypotheses involv-
ing innovation has come from individuals trainedhis economic aspect of industrial organiza-
tion. The data and research environments haveeast bonducive to empirical work on financial
innovation (Frame & White, 2002).

In Nigeria, it appears that both reasons are @cthuse the banks with more ATMs appear to be
more current, visible and likely to deliver betservices on time, which might influence an
adopter’s decision to use an ATM; besides thisstifitcompetition among banks trying to carve
niches in the stock market, alongside the large afipotential customer patronage (as a result of
the large population of the country) makes ATM didopfor banks crucial. At present in Nige-
ria, there is a fostering of shared networks. Shaetworks are used probably because they in-
crease the convenience of ATM use by enabling engbank’s customers to carry out banking
transactions over a wider geographic area tharmupossible with a proprietary network.
Also, it is not necessary for a bank to own an AimMrder to belong to a shared network.
Through spreading the fixed cost associated witMADver transactions initiated by customers
of many different banks, a shared network canaakentage of economies of scale (Laderman,
1990).

Hence, there is clearly a need to study the istaelaption of ATM Nigerian context, especially
from the perspective of information science. Thibeécause the diffusion of the innovation of
automatic teller machines can be specifically peeckthrough the attitudes and actions of users.
The Diffusion of Innovation Theory (DOI), used img study, attempted to examine the factors
that influenced an individual to adopt an innovati®he theory proposed five focal beliefs or
constructs that influence the adoption of any iatiowm. These are relative advantage, complex-
ity, compatibility, trialability, and observabiliyRelative advantage indicates the usefulness of an
innovation; compatibility is the degree to whichiamovation is perceived as consistent with ex-
isting values, past experiences, and the neette gidtential adopter; complexity is the degree to
which an innovation is perceived as relative lyidiftt to understand and use; trialability is trying
out or testing an innovation so that it makes mmegatu the adopter; and observability is the de-
gree to which the results of an innovation areblasto others (Rogers, 1995). The essence of the
use of these constructs is to empirically test pAROI’s attributes with a view to exploring fac-
tors that brought about the adoption of the innovatautomatic teller machines). An innovation

in this study is taken to mean an idea, practicepgct that is perceived to be new by a person
or adopting entity.

Rationale

In Nigeria, Automatic Teller Machine technologybiscoming more common than it ever was.
ATMs appear to be mainly provided by banks in N@¢Fasan, 2007). Yet, their widespread
adoption by customers of banks is not clear, apgears that peoples’ perception of the technol-
ogy is diverse, which in turn affects their deaisio actually use ATMs or not. ATMs are set up
to provide 24 hour services to bank customers, saimmot expect to be able to transact with
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banks in the same period of time (Ugwu, 2008). Miredess, it is observed that banks still have
many customers transacting with tellers withinrtiebrs, and queues are still not a thing of the
past inside banks. The patronage of ATMs is alsavedl defined, and even epileptic at best, as
sometimes long queues were observed outside ATk @t other times, there are few or no
customers. Itis consequently, important to disceveay this is so, because as a technology,
ATMs are supposed to make life easier and moreiexitifor the customers of banks. Concerning
banks, ATMs ought to assist in improving a banksnover (Batiz-Lazo & Barrie, 2005). There-
fore, low patronage of ATMs by their customers daffect the banks’ profit adversely.

Therefore, there is a need to study the constthiatould affect the adoption of Automatic

Teller Machines. Using a popular and widely useatia such as the theory of diffusion of inno-
vation, it is expected from this study that theeexiof diffusion of ATM will be determinable

with a view to knowing what could be done to prewée inhibition surrounding its use. Thus, it
could be reasoned that the benefits of ATM can aalyrue to adopters in Nigeria when barriers
to their diffusion and adoption are identified. TD®I theory was used in an attempt to model the
use of ATM in Nigeria, so that the progressiontsfuse could be anticipated and fully catered for
by banks. Although the application of the theorg baen tested in previous studies there is a
need for it to be applied locally using a receimfyoduced technology, such as ATM in Nigeria.
The use of the theory is vital as there is a requémt for more information that could add to ex-
isting research. Furthermore, there appears tadeaih of information concerning diffusion
studies on ATM in Nigeria using the DOI model. Acdingly, this could reveal areas that re-
quire further research, and provide answers teftilobscure guestions concerning ATM adop-
tion and diffusion.

Previous Studies

A number of researchers have investigated the dexpbig characteristics of ATM adopters. EI-
Haddan and Almahmeed (1992) studied a Kuwaiti @tjmn, Marshall and Heslop (1988) stud-
ied a Canadian population, and Swinyard and Ghe&/jIstudied a Southeast Asian population
and all got consistent results of adopter chamstitey of ATM, in which ATM users tend to be
young and have above average incomes and at @astrsgh school education. Taube (1988)
and Amel (1986) in their studies also obtained leimesults. Kennickell and Kwast (1997) spe-
cifically found that household heads under the@@5 were considerably more likely to use
computerized banking, ATMs, and debit cards thdaratonsumers, while consumers’ use of
direct deposit increased with age. Rugimbana’s§18fudy profiled users and non-users of
ATMs in terms of demographic and perceptual vaeisbThe main aim of the study was to dis-
criminate users from non-users, using the demograjaiables of respondents and their percep-
tions of ATM attributes in order to assess thetk&amportance of these predictor variables. It
was found that perceptual variables were far mateesssful as predictors of ATM service usage
than respondent demographic variables. Darch alalb@ao (2004) explored the relationship
between demographic, user-situational, attitudmaibbles and ATM use in an Australian sam-
ple of older adults. These adults were Voluntegesde60 years and above, who conducted their
own banking transactions. Technology, perceivedroband perceived user comfort were found
to have an independent significant effect on ATMges Age, education, attitudes and user-
situational variables were found to be related Td/Ause, only technology experience, perceived
user comfort and control were found to be detemtiaf ATM use.

Di Angeli et al. (2002) looked at technology adoptin different cultural contexts, analyzing the
relationship between Hoffstede’s cultural value etisions and ATM’s adoption in urban India.
They proposed that the underlying inhibitors to A@lbption in India were not intrinsically dif-
ferent from those determined earlier in Europe ldath and South America. These inhibitors
could be traced back to a few main factors, sudkedisgs of inadequacy, preference for human
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contact, lack of need and safety concerns. Thasneel that those who used ATM did so be-
cause they had a need for it, perceived it was &agse, felt safe using it, and had positive atti-
tude towards technology in general. These reagupesaed to be caused by different factors in
different contexts due to different cultural valuEsr India, Di Angeli et al. (2002) stated thag th
feeling of inadequacy was the result of a strorigevdimension expecting different access to
resources as a function of people’s social stdtue.long-term orientation of Indians explained
why they did not mind queuing to access basic @igrservices. Lee and Lee (2000) investi-
gated the diffusion of various electronic bankieghnologies, such as ATMs, debit cards, smart
cards, direct deposit, and direct payment, alorth the characteristics of adopters and non-
adopters based on the DOI theory. They used the 398/ey of Consumer Finances and discov-
ered that more educated, affluent and younger comsuwho were likely to communicate with
professional information providers tended to addpttronic banking technologies more readily
than their counterparts. Despite this, the spefafitors that described adopters and non-adopters
varied across different types of banking technelegi

Rogers et al. (1996) stressed that the most temiinelly savvy bank customers sometimes had
trouble comprehending the maze of options availablet of people keep trying until they find
solutions, but the elderly usually have problemagui&TMs. Banks may be losing the elderly as
ATM customers. Education and machine redesign dueilthe best hope for elderly customers.
Most systems designers and bank officers assura¢ 1M was easy to use and required no
training. Evidence however showed that users @fgs had problems using ATMs initially
when no training is provided, and that older adudtge problems even after training. They indi-
cated that banks could find better ways of teagb@wple how to use ATMs. Out of the 13 banks
they randomly questioned, only two provided broeluhat showed the user how to operate the
ATM, and these brochures were perfunctory at lesheir study, non-users of ATMs did not
use the machines as they did not see a need feetihiee, probably explained by their lack of
knowledge about how the system worked and thedodifort in having to learn it while others
waited. Many respondents were not aware of thereifit options offered on ATM and were
more predisposed to use it if they were providauhiing. Non-users and users stressed concerns
about safety in using ATMs.

Hone et al. (1998) found that in spite of the sas@nd widespread use of ATMs, a significant
proportion of bank customers could not or would use them, or experience difficulties in their
interactions. They suggested that speech technslamuld be used as a means by which non-
users might be encouraged to use ATMs, while asdinee time, improving usability for all. The
advantages of this include hands-free and eyesifeéor physically- and visually impaired us-
ers, and improved ease and speed of use througfaged naturalness of the interaction. Hone et
al. (1998) investigated user attitudes to the cpiscef a speech-based ATM, via large-scale sur-
vey and a series of focus groups. They detecteédhibadea of using speech for ATM transac-
tions led to concerns such as that of privacy andrity. Visually impaired users were more
likely to want speech technology which meant thdteeicements to ATM did not necessarily suit
all types of users.

Through archival research, Batiz-Lazo and Barr@%2 investigated the impact of the introduc-
tion of Automated Teller Machines (ATM) in Britisktail banking. ATMs were originally a
British innovation but U.S. (e.g., IBM and NCR) a@drman manufacturers (e.g., Siemens) took
the lead as ATMs became a global technology. Tlokigen of ATM showed how banks

adopted on-line, real-time computing for the ertir@anch network and highlights the role of
network externalities in financial markets. Fromusiness history perspective, ATM character-
ized a shift in bank strategy, namely how applaatiof computer technology moved from being
potential sources of competitive advantage to beingnimum requirement for effective compe-
tition in retail finance. Batiz-Lazo and Barriesudy argued that during the 1990s, Information
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Technology in banking (as measured by ATM) ledelduced operating costs, coupled with in-
creased output (number of transactions) that exbuttgreater efficiency. They concluded that
the introduction of ATM was profitable for banksasll as customers. Their study indicated that
banks’ adoption of ATM was overall beneficial farks.

A survey conducted by Intermarc Consulting Limitedealed that ATM services provided by
banks and non-financial institutions stood as tlstrpopular e-business platform in Nigeria. The
report showed that awareness for various bankingces rendered by Nigerian banks was
mostly limited to the traditional banking servigégtermarc Consulting Limited, 2007). Findings
equally showed that 99 percent of the respondeets aware of savings accounts, 92 percent
were aware of current accounts while 72 percentaemre of local money transfer services.
However, among the more modern banking servicels asielectronic banking, Internet banking,
PoS transactions, money transfer, etc ATM emergebemost popular with 96 percent level of
awareness. Awareness level of ATM also ranked hitjian that of current accounts and slightly
below savings account. In addition, the reportaatid that Inter-bank transactions dropped by
30.2 percent in October 2006 to 29.8 percent kit 2007, implying strong adoption of ATM.
Cardholders were also aware that they could usieefedeployed by other banks as well as other
channels.

Research Model

The theory of diffusion of innovation postulatedtfive attributes of an innovation influence its
adoption (Rogers, 1995). These attributes havespiagn common with adoption research and
diffusion studies, being used to assess a varatgramunications and information technology.
Spheres such as engineering, medicine, informatistems, banking etc have been used to jus-
tify the DOI theory (Rogers, 1995; Tornatzky, & Bteher, 1990). Mostly, the theory had been
used in IT related technologies - software (MagriBillon, 1997), operating systems (Kara-
hanna, Staub, & Chervany, 1999), Intranet Use @thoet al., 2001), smart card readers (Plouffe
et al., 2001), information systems processes (Mest@llilial & Lyytinen, 2003) and Internet
banking (Gerrard & Cunningham, 2003; Kolodinskyb2004; Tan & Teo, 2000). Moore and
Benbasat (1991) used the DOI’s attributes to dgvaivinstrument that can be used to measure
the perceptions of adopting an information techyldn this instrument Moore and Benbasat
kept four of Roger’s innovation characteristics pymelative advantage, compatibility, ease of
use (complexity), and Trialability. They added &iddal constructs voluntariness and image and
split Observability into two separate construotsuit demonstrability and visibility. The result
was a valid and reliable 38 - item instrument maglef eight unique scales. DOI attributes were
used to predict computing resource center usagesindy by Taylor and Todd (1995). They used
three DOI attributes, relative advantage, compfeatitd compatibility, as part of their research
mode| to predict the attitude towards using theteehe results showed that these attributes
explained about 76% of the variance in attitude iaerms of hypothesized paths, only per-
ceived usefulness significantly affected attitudarthasarathy and Bhattacherjee (1998) used
DOI to examine the post-adoption behavior amongsusionline services. In this study, they
postulated that there were distinct factors thetrathinate between continuers and discontinuers
of an innovation. Factors that were analyzed inedudommunication influence, utilization level,
relative advantage, complexity, compatibility, ardwork externalties. The study found that all
factors were significant discriminators exceptaation (weakly supported) and ease of use.
Specifically on the DOI attributes, their resutidicated that discontinuers perceived the service
as less useful and less compatible with their virarits.

Karahanna et al. (1999) combined DOI and TRA (th@breasoned action) to examine factors
that influenced Windows 3.1 adoption across timesdsl on Moore and Benbasat's (1991) in-
strument, seven attributes were tested: percesefliness (relative advantage), image, compati-
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bility, ease of use, visibility, result demonstiipj and trialability. The result of the study was
that among the potential adopters, all of thehaitigis except image significantly affected the
adoption attitude. For users, only perceived usefg an image was found significant. Tan and
Teo (2000) utilized four DOI attributes, relativdvantage, compatibility, complexity, and tri-
alability, as part of their research model to prettie intention to adopt Internet banking ser-
vices. They found that relative advantage, compiyiband trialability significantly affected the
intention to use Internet banking, whereas comiglexas not significant. Plouffe, Hulland, and
Vandenbosch (2001) compared the DOI with the tdogg@acceptance model (TAM) in predict-
ing the adoption intention of smart card reademsrametailers. Seven attributes were tested in
this study. The study found that relative advantagenpatibility, image, visibility, and trialabil-
ity significantly explained the intention to addpe technology. In terms of comparison between
the two models, the study found that DOI and TAMIaxed 45% and 36.2% of the variance in
intention to adopt, respectively.

DOl was also used in a study of online consumeté&niion to use virtual stores (Chen, Gillen-
son, & Sherrell, 2002). The study was conducte@5registered users of a non-profit organiza-
tion and three news groups. In this study, a D@®ibate, compatibility was added to TAM. They
found that compatibility between using a virtuakstand a consumer’s belief; values and needs
positively affected one’s attitude towards using ¥intual stores. Lau (2002) utilized the DOI’'s
attributes to predict broker’s adoption of onlineding in Hong Kong. The study found that per-
ceived usefulness, perceived ease of use or coigpledative advantage, compatibility, and
observability were significantly correlated wittetattitude of using the system. Hardgrave,
Davis, and Riemenschneider (2003) used TAM and &@ibutes to conduct a study to identify
the factors that influenced application developértgntion to follow a software development
methodology. Relative advantage, complexity, andpadibility were used as part of the research
model. The results showed that usefulness and ditmfipasignificantly influenced the inten-

tion. Complexity was not significant.

Gerrard and Cunningham (2003) used DOI in a stéidiyternet banking diffusion in Singapore.
They found that adopters of Internet banking peszkthe service as more convenient, less com-
plex and more compatible to them. In a review enttithnology acceptance models, Venkatesh,
Morris, Davis, and Davis (2003) found that relatdvantage, complexity, result demonstrabil-
ity, trialability, visibility, image, compatibiltyand voluntariness all explained approximately
54% and 47% of the variance in intention in volayni@nd mandatory settings. Concerning hy-
pothesized paths, two DOI attributes, relative ativge and complexity were significant in pre-
dicting intention both in voluntary and mandatoeytiegs. Image was a significant predictor of
the intention only in mandatory settings.

In this study, the five attributes for innovatioccarding to Rogers (1995) - relative advantage,
compatibility, complexity, trialability and obseiviity would be tested to find out the degree to
which they influence attitude and thus intentiomse the technology. The constructs are defined
as follows:

Relative Advantage: This expresses to what degree the new prodbetter than the one it re-
places. Relative advantage could be judged notlmnpyrofit, but by factors such as the ease of
use and storage efc.

Compatibility: This relates to how the production of the innraand the innovation itself takes
into account the local values and customs of tloptads. It is the point at which an innovation
fits into the specific society. The smoother th@iation fits into the culture, the faster the rate
of adoption.
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Complexity: This is the extent of how complex it is for an pigo to understand and use an inno-
vation. Logically, the harder an innovation is seuor perceived to use, the less likely that an
adopter would be able to consume it.

Trialability: This is the capacity of the consumer to give tim@vation a try or test before decid-
ing to adopt it or not. This enables the rate aptidn to increase after a successful trial.

Observability: This property is the idea that when an innovalienefit does not instantly solve a
consumer’s problem or need, it will not diffusediligh a society as quickly compared to an inno-
vation that is more of a solution to a problems klso the degree to which the results of an inno-
vation are visible to others. What is observedhatcan be communicated, and this could affect
diffusion depending on the outcome of what has loéserved.

The Attitude construct received its first seriotigiation from Darwin in 1872. Darwin defined
attitude as a motor concept, or the physical egwer®f an emotion (Ndubisi & Sinti, 2006).
Fishbein and Ajzen (1975) argued that attitude td&dehaviour is made up of beliefs about en-
gaging in the behaviour and the associated evatuatithe belief. According to them, attitude is
defined as an individual's positive and negativelifgs (evaluative affect) about performing the
target behaviour. Attitude toward behaviour referthe degree to which a person has a favour-
able or unfavourable evaluation or appraisal ofteaviour in question. Taylor and Todd (1995)
suggested that the different dimensions of attitadbelief toward an innovation could be meas-
ured using the five perceived attributes (relatideantage, compatibility, complexity, trialability
and observability) of the innovation.

Figure 1 presents the research model.

Figure 1: The Research Model

The research model adopted in this study depictg gimould occur given the constructs that have
been put forward by Rogers (1995) concerning tloptaah of a technology. These constructs
ought to affect the intention to use a particuigmoivation which in this case is ATM. Thus, the
model indicates that the five constructs: relaideantage, complexity, compatibility, trialability
and observability of using ATM would affect theitatte of the adopter which in turn will affect

380



Olatokun & Igbinedion

the intention of the adopter to use an ATM. Thalighe constructs are collectively likely to have
an effect on the adopter’s attitude towards ATMchitwould invariably affect the adopter’s in-
tention to use it. Intention to use an ATM hasditgearing on whether the machine is actually
used or not.

From the mode|, the following were the hypothesigppsed for this study:

Hypothesis 1: The relative advantage of using AatierTeller Machines does not posi-
tively affect the attitude towards using the tedbggp.

Hypothesis 2: The complexity of the use of Automdiller Machines does not posi-
tively affect the attitude towards using the tedbggp.

Hypothesis 3: The compatibility of Automatic Tellachines with the adopter’s values
does not positively affect the attitude towardsigisine technology.

Hypothesis 4: The trialability of Automatic Tellstachines does not positively affect the
attitude toward using the technology.

Hypothesis 5: The observability of Automatic Teldachines does not positive ly affect
the attitude towards using the technology.

Hypothesis 6: The attitude towards Automatic TeMrchines does not positively affect
the intention to use the technology.

Design, Data Collection and Analysis

The research method used was the social surveylogaton of the study was Jos, a Nigerian
metropolis. Jos was chosen as the area for thly because as a middle belt region of the coun-
try, it lies almost between the two halves of thardry. As it is a melting pot of the different
people of Nigeria, apart from its own indigenesyds anticipated to obtain broader and varied
views of opinions. The study population compridesl ¢ustomers of banks in Jos metropolis who
used ATMs. These customers came from differentdpackds and were of different ages with
other individual differences. A fairly represematsample was obtained by employing the use
of a sampling frame and technique. When this rebesas conducted, there were 25 banks in
Nigeria. Out of these, 21 were found to be presedbs. From these 21 banks, 7 had not de-
ployed ATMs (afthough some of them claimed to is&d@&1 cards with which their customers
could use other ATMs). This left a total of 14 batkat had deployed ATMs. These 14 banks
constituted the units from which ATM users werestdd. Cluster sampling was adopted. This
involved the division of the population into cluster groups and drawing samples from the clus-
ters. A cluster in this study was represented byntimber of customers who patronized a par-
ticular bank. This cluster unit was consideredhike be heterogeneous because the members of
each cluster were from different backgrounds, fiédint ages, economic classes, occupations
etc. The members of each of the clusters had tienoo characteristic of ATM use. Since there
were 14 banks that had deployed ATMs, the numbelusters used was 14, with each cluster
containing the customers using the ATM of a paicbank.

The data collection instrument used was a strudtquestionnaire because questionnaires are
extremely flexible and could be used to gatherimétion concerning almost any topic, from a
large or small number of people (Moore, 1987). dsvadopted for adequately testing the hy-
potheses to establish the continuous relevancehefay (Osiki, 2006). The 21-item question-
naire was divided into 7 sections. Section A coedi®f closed-ended questions covering the
demographic characteristics of the respondentiddeBtaimed at collecting data on the relative
advantage of using ATMs. Section C aimed at findiogwhether any complications had been
encountered since using ATMs. Section D was td &liormation on the suitability of using
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ATM with the belief system, moral and ethical vau# the respondent. Section E was about the
possible trials that the respondent had embarkex lgfore finally accepting the use of ATM
while Section F was to obtain information aboutdbserved benefits of using ATM. Section G
was included to acquire information on how the erpees of the respondent with the use of
ATMs have affected the intention to continue to tisetechnology. A 5-point Likert scale was
used in designing the questions.

Six-hundred copies of the questionnaire were adieired to ATM customers of the selected 14
banks. Forty copies were administered to eacherlagtcustomers of a particular bank. A total of
428 useable copies of the questionnaire were mxduffhe percentage of the useable copies of
the questionnaire was 71.3 percent. Cronbach’'dicieet alpha was used to determine the inter-
nal consistency and reliability of the multiplentescales. Cronbach’s alpha was used in this

study because every item was measuring an undgdginstruct (Leech, Barrett, & Morgan,
2005).

Table 1: Reliability Test

Construct Cronbach’s ~ No. of ltems that
Alpha Make up Construct

Relative Advantage 0.79 10

Complexity 0.87 14

Compatibility 0.84 15

Observability 0.82 7

Trialability 0.75 5

Table 1 showed the Cronbach’s alpha that was cadgat the items that made up each con-
struct used in this study. The alpha values foistieenstructs indicated that the items that formed
them had reasonable internal consistency relighilibeing from 0.75 and 0.87. The items which
were deleted had alpha values that were eithegriglsan 0.3 or higher than 0.9. Items lower than
0.3 might affect the consistency of the resultbutther analysis. Items with alpha values over 0.9
were probably repetitious or added up to be maaa tas required for the construct. As such,
removing such items helped in getting better resalfurther analysis (Leech, Barrett, & Mor-
gan, 2005).

The scores used for the constructs in this stude wandardized using Excel software before
being imported into SPSS for the regression arml&incipal Factor Analysis and Multiple Re-
gression were used to analyze the data, using §R&Statistical Package for Social Sciences).
The hypothesis results were then obtained basd#ubdinal structural model. Missing data
analysis resulted in 27 cases being dropped dheol28 cases available for analysis. The final
count of cases was 401. As shown in Table 2, tvere more males than females at 63% to
36.2%. Majority of the respondents were betweerates of 20-29 years. This result supports
the findings of a lot of studies on ATM, where sstemded to be young and had at least secon-
dary school level education (Amel, 1986; El-Had@aslimahmeed, 1992; Marshal & Heslop,
1988; Swinyard & Ghee, 1987; Taube, 1988).
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Table 2: De mographic Profile (n=401)

Variable Category Frequency  Percent
Gender Male 256 63.8
Female 145 36.2
Age Under 20 21 5.2
20-29 177 44.1
30-39 113 27.9
40-49 59 14.7
50-59 24 6.0
Over 59 8 2.0
Occupation  Student 129 32.2
Civil Servant 88 21.9
Self Employed 71 17.7
Academic 39 9.7
Technician 24 6.0
Professional 50 12.5
Education Primary/Secondary 25 6.2
OND/NCE 43 10.7
HND 46 115
BSc/B.A/B.Ed. degree 246 61.3
MSc/M.A.M .Ed. degree 36 9.0
PhD 5 1.2
Religion Christianity 365 91.0
Islam 27 6.7
Traditional Religion 2 0.5
Other 7 1.7

Note: OND= Ordinary National Diploma; NCE=Nation&ertificate of Education; HND=Higher National Diphoa;
BSc.=Bachelor of Science; B.A.=Bachelor of Arts;E8=Bachelor of Education; MSc.=Master of Science;
M.A.=Master of Arts; M.Ed.=Master of Education; PhDoctor of Philosophy

Results

Tables 3, 4, and 5 present the results from th&épteuregression carried out using the five con-
structs: Relative Advantage; Complexity; CompaitigilObservability and Trialability as the in-
dependent variables and Attitude as the dependeiatle. This was done to determine the best
linear combination of the constructs for predictittjtude.
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Table 3: Model Summary for the constructs

Std. Error of the
Model R R Square Adjusted R Square  Estimate

1 .806(a) .649 .644 .382

Predictors: (Constant), Observabmty, Trialabilifyelative Advantage, Complexity, Compatibility
Dependent Variable: Attitude

Table 4: ANOVA for the constructs

Sum of Mean
Model Squares Df Square F Sig.
1 Regression  106.720 5 21.344 146.004 .000(a)
Residual 57.744 395 .146
Total 164.464 400

Predictors: (Constant), Observabmty, Trialabilifyelative Advantage, Complexity, Compatibmty
Dependent Variable: Attitude

Table 5: Coefficients of the constructs

Model Unstandardized Standardized Collinearity
Coefficients Coefficients Statistics
1 B Std. Beta t Toler-  VIF
Error Sig. ance

(Constant) .111 144 771 441
RelAdv .252 .046 231 5.484 .000 .502 1.991
Complx 152 .037 .164 4.114 .000 .557 1.795
Compati 231 .040 .232 5.737 .000 .543 1.842
Trial .077 .030 .090 2.610 .009 744 1.345
Observ .294 .035 .318 8.366 .000 .614 1.628

From Table 3, it can be seen that the R Square vaitthe model showed that 64.4% of the vari-
ance in the model can be predicted from the inddgoanvariables. Table 4 presents the ANOVA
report on the general significance of the modelpAsless than 0.05, the model is significant.
Thus, the combination of the variables significaptiedicts the dependent variable (F=146.004;
p < 0.05) (Freedman, 2005; Krushkal & Tanur, 19%&ch, 2005; Lindley, 1987). Table 5
showed the standardized Beta Coefficients thaeptake contributions of each variable to the
model. The t and p values showed the impact oihtlependent variables on the dependent vari-
able (Freedman, 2005; Krushkal et al., 1978; Le2@b5; Lindley, 1987). From Table 5, it was
clear that the construct Observability had the ésglimpact on attitude (the dependent variable,
while Trialability has the least impact on attitudéne large t value and corresponding low p
value buttressed the result for Observability wiield the highest Beta coefficient (both stan-
dardized and unstandardized).

The multiple regression equation for this analgsssequently was:

Attitude = 0.111 + 0.252 (Relative Advantage) +52(Complexity) + 0.231(Compatibility) +
0.077(Trialability) + 0.294 (Observability).
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Tables 6, 7 and 8 present the results from theipteuttegression carried out using Attitude as the
independent variable and Intention as the depenaegiatble. This was done to determine the best
linear combination of attitude for predicting Intiem.

Table 6: Model Summary for attitude and intent

Std. Error of the
Estimate

.509

Model R R Square Adjusted R Square

.507 .506

1 712(a)

Predictors: (Constant), Attitude
Dependent Variable: Intent

Table 7: ANOVA for attitude and intent

Sum of Mean
Model Squares Df Square F Sig.
1 Regression  106.417 1 106.417 410.115 .000(a)
Residual 103.533 399 .259
Total 209.950 400

Predictors: (Constant), Attitude
Dependent Variable: Intent

Table 8: Coefficients for attitude and inte nt

Model Unstandardized Standardized Collinearity Statis-
Coefficients Coefficients tics
1 B Std. Beta T Sig. Tolerance VIF
Error
(Constant) 1.025 .155 6.632 .000
Attitud .804 .040 0.712 20.251 .000 1.000 1.000

Dependent Variable: Intent

From Table 6, it can be seen that the R Square Yaitthe model showed that 50.6% of the vari-
ance in the model can be predicted from the inddgoatnvariable, attitude. Table 7 gives the
ANOVA test on the general significance of the model p is less than 0.05, the model is signifi-
cant. Thus, attitude significantly predicted thealedent variable Intention (F=410.115; p <
0.05). Table 8 showed the standardized Beta Caffi A unit change in the independent vari-
able Attitude would produce an effect on the depehsariable, Intention. From this table, Atti-
tude had a high impact on Intention The large uevand corresponding low p value supports the
result for which there is a high Beta coefficidntthis regression, the R square value is 0.506. 1-
R? gives 0.494 and thus there is not likely to begtablem of multicollinearity between Attitude
and Intention. VIF gives the same information derémce.

The multiple regression equation for this analgsssequently is:
Intention = 1.025 + 0.804(Attitude).

Test of Hypotheses

Table 9 showed the results of the hypothesis tegjeaitist the p values that were obtained from
the results above. These values were shown sumirbakiw.
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Table 9: Summary of Values for the constructs

Variables Beta P

Relative Advantage 0.231 P<0.05
Complexity 0.164 P<0.05
Compatibility 0.232 P<0.05
Observability 0.318 P<0.05
Trialability 0.090 P<0.05

Relative Advantagep(= 0.231, p < 0.05) was found to have a signifiqgaositive effect on the
attitude towards using ATM. From the responsesathantages of using ATMs have made them
prefer ATM use than the traditional transactiongwviank tellers. Some of these advantages in-
clude speed, efficiency, availability, ease of dah in the security of their personal informaitio
concerning ATM use (such as pin numbers) etc. Gmfisant contribution of Relative Advan-
tage to the Diffusion of Innovation (DOI) modekiensistent with previous research involving
information system acceptance (Horton et al., 200dtyis & Dillon, 1997).

The contribution of the Complexity construft£ 0.164, p < 0.05) was positively significant to
the model and hence supported in this study. Theplexity of a technology affects how well
that technology diffuses in a social system beciitse technology is easy to use, more people
are likely to adopt its use (Rogers, 1995). Fingifrgm this study suggested that ATMs were
quite easy to use and more likely to be more widellypted. However, Complexity contributed
less than Relative Advantage and CompatibilityheoDOI model. Its contribution though, was
markedly more than that of the Trialability construrhe significant contribution of Complexity
to the diffusion model was supported by previousliss such as Kolodinsky et al. (2004), Chen
et al. (2002), Lau (2002) and Taylor and Todd (3995

The Compatibility construcB(= 0.232, p < 0.05) was found to positively conitéto the DOI
model. The influence of its contribution was fodade almost the same as that of Relative Ad-
vantage witl = 0.231 and p < 0.05. This suggested that the atioijty of ATM usage to the
lifestyle of the respondents was important. Conhyldyi contributed similarly as Relative Ad-
vantage regarding the fostering of a positiveuaktittowards adopting the use of ATMs possibly
because indeed it was a great advantage in idefuse ATMs now belong firmly in the “mod-
ern” way of doing things. The significant contrilaut of Compatibility to the DOI model was
also highlighted in other studies particularly tan@$ Chen et al. (2002) and Tan and Teo (2000).

Notably, the Observability construdgt € 0.318), p < 0.05) had the highest impact oratiiide
towards the use of ATM. This could be because A3Msiually found in public places. It also
showed that people paid more attention to it tharhthhave previously been the case. The Ob-
servability construct was not simply about watchititers using the technology, but (as the re-
sults from the factor analysis revealed) involvedcpption and discernment, usually brought on
by the influence of others (in this case, otheMATOSers probably known to potential and new
adopters). Other studies have shown the contrivafi®bservability to the DOl model (Tan and
Teo, 2000; Taylor & Todd, 1995).

Of the five constructs, Trialability3(= 0.090, p < 0.05) had the least impact on theidt to-
wards using ATMs, although it was positively sigsaint. The results implied that the respon-
dents have attempted to try ATMs before adoptegste. This finding on the other hand sug-
gested that people just decide to adopt and use Witivdut first testing it for a while. This could
be because of their already perceived notions Hwetadvantages of using ATMs. Still, since the
construct was significant in this study, it medmittpotential adopters of ATM may well benefit
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from trial demonstrations as an introduction taxgghe technology. This would help eliminate
uncertainty about ATMs, improve confidence in &2 w@and make its diffusion more widespread
(as in Nigeria where there are still areas wit#UMs). The Attitude § = 0.712, p < 0.05) to-
wards ATMs posttively and significantly affecteetintention to use the technology. The high
impact of Attitude on Intention to use ATMs expresdshe importance of how Attitude could af-
fect the Intention to use an ATM. A positive atiitumeant that a potential adopter or a past user
of an ATM would have the Intention to use it indtg¢ and vice versa. The contribution of Atti-
tude to Intention in the DOI model has been in i the findings of other studies such as
those of Chang and Cheung, (2001) and Davis 4088j.

These findings have shown what the Diffusion oblvation model portends in the diffusion of
ATMs. lItis therefore noteworthy for banks exarmnthe attributes of the model in the light of
their local situations to see how they could imgraw their deployment of ATMs and customers’
satisfaction with ATM service(s). If more people gratified by their use of ATMs, the customer
base of banks is likely to increase, subsequemnibyaving the profit margins.

The results are summarized in Table 10 and Figure 2
Table 10: Hypotheses Results

H1  The Relative advantage of using Automatic Tellerchines does not positively affectRejected
the attitude towards using the technology.

H2  The Complexity of the use of Automatic Teller Maod$ does not positively affect theRejected
attitude towards using the technology.

H3  The Compatibility of Automatic Teller Machines withe adopter’'s values does noRejected
positively affect the attitude towards using thehteology.

H4 The Trialability of Automatic Teller Machines doest positively affect the attitudeRejected
towards using the technology.

H5  The Observability of Automatic Teller Machines does positively affect the attitudeRejected
towards using the technology.

H6  The Attitude towards Automatic Teller Machines does positively affect the inten-Rejected
tion to use the technology.
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Figure 2: Findings on the DOI constructs

Discussion

The findings showed that attitudinal dispos itioiggmsicantly influence use of ATM. All the five
attitudinal constructs have strong influences arptioin and intention to use ATM. From the
Factor Analysis for the Relative Advantage congfriievas evident that the respondents believed
that the information concerning their use of ATMasssecure, and their using ATM was safe.
This supported Sheth’s (1981) proposition that ledeperceived risk increases the likelihood of
consumer adoption. Also, the use of ATMs appeardxsttconvenient compared with using the
teller in the banking hall. Complexity also hasndfigant relationship with intention to use ATM.
This result corroborates the findings of Cheunglet2000). Findings in relation to the complex-
ity construct revealed that ATMs were quite simpleise, and were efficient (at least relative to
transacting with a human cashier). According to&ed1995) the harder an innovation is to use,
or perceived to use, the less likely that an adoptrild use it. Therefore, as ATMs seemed to be
easy to use, it means their use would be more wtddpted in the nearest future. This finding
suggests that easy to use technologies shouldtbe pce by banks in order to enhance usage.
Compatibility is another factor that influencestade and intention to use ATM. Given that indi-
viduals have already established personal banldngsy lifestyle, finance management system,
and account monitoring mechanism prior to the adeEATM, their acceptance or rejection of
the technology will rely greatly on the extent thieh it accommodates or rejects all or some of
these past values. Previous studies have showedhwe people have phobia for change, and will
avoid change if they can. This might explain whyrencompatible ATM would be needed to be
adopted by banks. Analysis for compatibility reeekthat the use of ATM was compatible with
the lifestyle of the respondents. It was also riagethat ATM's use is widespread today because
of its usefulness but because of its compatibiyh users’ previous values and its being a cur-
rent practice. This supports previous studiesrti@tern systems accept and adapt to innovation
faster and easier than traditional systems (Blatlewval., 1995). Hence, there was the possibility
that there were those who would use ATM to be qfatie trend.

In addition, the impression that there was privatyle using an ATM was not very strong,
probably because ATMs were situated in public gaseich as outside banking halls), and most
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ATMs were not enclosed in such a way that the waearalone with the ATM while transacting.
Sometimes, there were long queues, or two or theeple crowding close to someone using an
ATM. This finding suggests that there was a neegifwacy to be included in the provision of
better ATM services by banks. This could also helpoosting security of private information
concerning ATM use, such as pin numbers. In addiiiovas not strongly felt that all the trans-
actions with ATMs were all good experiences, winiant that at one time or the other, an
adopter might experience a fault with the use oA@NI. It was not strongly felt that withdraw-
ing from an ATM was less safe than withdrawing frarbank teller. This was probably due to
the fact that after withdrawal of money, wheth@niran ATM or bank teller, it was possible for
crime to be committed against the user after hetiglddeft the scene. This did not appear to stop
the respondents from believing in the securityhefit ATM information such as pin numbers,
passwords, etc, which is a strong reason why ATiglpatronized today.

Findings on the Observability construct showed thatobservations made by the respondents
effectively convinced them to use ATMs which coowie the theoretical underpinnings of the
social learning theory that people learn from at®r observing them (Rogers, 2003). Influence
was apparently a factor for using ATM probably hessausers are likely to encourage others to
do the same (Weiss, 1969; Shao, 2007). Anothertremghat influenced attitude supported in
this study is trialability. Thus, potential ATM gaters will be more inclined to use tt if they can
try it out first. The Trialability construct onlgaded into one factor. It showed that ATMs were
tested or tried out usually before steady usagangout ATM before conscious adoption and
eventual use was more likely to inspire confideinagsing it. This was significant because
ATMs were located in public places, and a user tmghwant to appear in public as a novice
while using it. Studies have shown that most pewglenot adopt an innovation without first
personally testing it to see if it could fit intaetir needs and desires (Rogers, 1995).

Conclusions, Implications and Future Studies

This study has been revealing concerning the issusunding the adoption of ATMs — espe-
cially from the perspective of the adopters. Rog&®95) Diffusion of Innovation Theory (DOI)
was applied in this study particularly to discolaew the interplay of the five major constructs:
Relative Advantage, Complexity, Compatibility, Obsshility and Trialability would impact on
the attitude regarding ATM and furthermore, to deiee how attitude would impact on the In-
tention to use ATMs. From the results, it coulirdgvely be said that the Relative Advantage
of using ATMs; how hard it was to use ATMs, how @attible ATMs were with the lifestyle of
the users; how much has been registered (obseabed) ATMs by the users and whether ATMs
could be tested before consistent use, were ishaemfluence users’ attitude towards intention
to use ATMs. The Attitude of an ATM user would lagdfect his/her intent to use an ATM.
Since Observability had the greatest impact otuddj it is important for banks to give the right
impression about ATMs. This could be in terms oaking ATMs in hidden places so that non-
adopters could observe others use ATM before adpjptihemselves. Specifically, the following
strategies would assist in consummating greattusitin of ATM in Nigeria: enhanced salience
of ATM to customers’ needs, greater compatibilfyAGM to customers banking norms and life-
style, less complex and easy to use system thatmueequire a lot of mental and physical ef-
forts to accomplish transactions (easy to readpeehensive information or instructions on the
system, prompt processing of transactions, inteiggctetc) and opportunity for adopters to ex-
periment with the system before making any longateommitment (Ndubisi & Sinti, 2006).

Future studies might include more locations toalisc if there were any specifics on diffusion
particular to geographical location and the cultammsiderations of an area. Other models and
theories on diffusion could be used in conjunctigtih Roger’s (1995) theory on diffusion to dis-
cover more about the diffusion of ATMs in Nigerkhe diffusion of ATM in Nigeria could also
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be studied from the perspective of non-users terdate why they persist in not using it. It could
also be studied from the perspective of adoptiotofa by banks, looking into why some banks
would not deploy ATMs, or if they have deployed A$Mvhat could limit or enhance fi.
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