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SUMMARY
Subject: Technology acceptance, psychological attachment and technostress

Key words: Enterprise resource planning, information system, technological acceptance
model, perceived usefulness, perceived ease of use, attitude toward using, behavioural
intention to use, actual system use, psychological attachment, internalisation, identification,

compliance, technostress.

Technology has been an integral part of human life since the 19" century’s Industrial
Revolution, and the advancement of technologies has continued into the 21% century. Of all
new emerging technologies, the computer has been identified as the most important, most
complex and fastest emerging technology. In order for businesses to compete and survive
within the business world, they are compelled to adopt new computer technologies. However,
computers alone cannot improve organisational performance. Computers need to be accepted,
optimally used and utilised by employees in order for an organisation to succeed. One such
technology is SAP AG’s Enterprise Resource Planning (ERP) system which is a real-time,
fully integrated business system used by more than 170 000 organisations in 120 countries.

Measuring information system success has been a concern since its inception due to its
complexity and difficulty to appraise. Researchers traditionally attempted to measure success
by the delivering of a functional information system product within certain monetary and time
constraints. Subsequently, evidence suggested that a more accurate measure of success lies
within the field of system use. One model of assessing and predicting user acceptance and
which has gained popularity in recent years is the Technology Acceptance Model (TAM).
Apart from accepting the SAP ERP system, users should also be of the intention to
continuously use it as a job requirement. The model for measuring user commitment is
psychological attachment which determines whether the commitment is insincere and
temporary, or long-lasting. Further, not only do users need to accept and continuously use an
information technology like SAP ERP; they also need to be able to cope while using it. If not,
psychological stress known as technostress develops and prevents the optimal use of this

system.



With these three possible explanations for computer technology avoidance as a premise of
departure, this study aims to determine the congruence, if any, between the sub-constructs of
the TAM (perceived ease of use, perceived usefulness, attitude toward using, behavioural
intention to use and actual system use), psychological attachment (compliance, identification
and internalisation), and technostress (negative computer thoughts) within a South African
SAP ERP user environment. A cross-sectional survey design was used rendering a
convenience sample of N = 241 from among the SAP ERP user fraternity at a South African
steel manufacturer. The measuring instruments used were the 23-item Technology
Acceptance Questionnaire (TAM), the 10-item Psychological Attachment Questionnaire
(PAQ) and the 20-item Computer Thoughts Survey (CTS-C).

Study 1 which was a literature review confirmed conceptual congruence in that although the
technology acceptance model was the most parsimonious, powerful and widely applied
theoretical model, it was constrained due to the omission of social influence (psychological
attachment) as a contributing factor in the processes of behavioural change towards
technology acceptance. Furthermore, it was found that technostress lowers employee
efficiency and creates dissonance in the work environment, resulting in acceptance, hesitance
or resistance towards the technology in question. Congruence was established between the
system itself (technology acceptance), social relationships (psychological acceptance), and

inherent psychological stress (technostress).

The aim of study 2 was to test the technology acceptance model within a South African SAP
ERP user environment. Structural equation modelling confirmed that positive inter-construct
relationships exist between all TAM constructs. Actual system use, which is the measurement
for technology acceptance, was directly affected by behavioural intention to use and indirectly
by perceived usefulness. In turn, behavioural intention to use was directly affected by
perceived usefulness, attitude toward using and indirectly by perceived ease of use. Attitude
toward using was directly affected by perceived ease of use and perceived usefulness.

Perceived usefulness was directly affected by perceived ease of use.

Study 3 revealed that internalisation had a direct positive effect on behavioural intention to
use and an indirect effect on actual system use via behavioural intention to use. Furthermore,
in this study identification had direct positive effects on internalisation, perceived usefulness,

perceived ease of use and actual system use. Indirect effects emerged between identification



and behavioural intention to use via internalisation as well as behavioural intention to use via
perceived usefulness. Compliance, on the other hand, had negligible, negative direct effects

on all TAM constructs of which the most prominent was that on attitude toward using.

Results acquired from structural equation modelling in study four confirmed that weak
negative relationships existed between technostress and all TAM constructs. This finding is
contrary to other studies and can be attributed to the fact that participants in this study were at
large, proficient around SAP ERP and therefore experienced low levels of technostress.
Furthermore, aspects such as effective training, clear deadlines, effective teamwork, recurrent
performance evaluations, job security, career development and realistic job load are all

antidotes for technostress which is believed to be current within the participant fraternity.
In a concluding chapter the conclusions derived from the literature review, as well as the

empirical research were presented and recommendations flowing from this research study

were made.

Xi



CHAPTER 1
INTRODUCTION

This thesis focuses on technology acceptance within a South African corporate ERP user
environment and specifically the influence of psychological attachment (social influence) and

technostress on the adoption of such a system.

Chapter 1 contains the problem statement, research objectives, research method and the
division of chapters.

1.1 BACKGROUND AND MOTIVATION OF THE RESEARCH

Technology has been an important part of human life since the 19" century’s Industrial
Revolution, and technology’s advance has led to the development of the most important
(Manzano, 1999), yet most complex (Weil & Rosen, 1997b), and fastest emerging (Bellis,
2001) piece of technology in today’s society, namely the computer.

The presence of computer and information technologies in today’s organisations has
expanded dramatically. Some estimates indicate that, since the 1980s, about 50 percent of all
new capital investment in organisations has been in information technology advancement.
Yet, for technologies to improve productivity, they must be accepted, used and exploited by

employers and employees in organisations (Venkatesh, Morris, Davis, & Davis, 2003).

While more and more jobs require computer skills, users are becoming more adept at utilising
information technology, whilst coping with the continued infusion of new technologies,
devices and applications (Falaleeva & Johnson, 2002). Unsuccessful interactions with such
technologies can, however, result in frustration on the part of the user and can lead to further
unfavourable encounters with computer-related technology (Falaleeva & Johnson, 2002).
People vary in their orientation towards using technology. Some organisations face user
resistance and/or a lack of confidence in new computing technology which affect their return

on investment and prevent or impair performance improvements (Alrafi, 1998).



Previously, the majority of research in this field of computer-human interaction has focused
on improving computer-related technology as a tool, but recently research has begun to focus
on the individual’s perceptions of, and reactions toward, computing technology (Falaleeva &
Johnson, 2002). The theoretical conceptualisations of the technology acceptance model
(TAM) (Davis, 1986), psychological attachment (Kelman, 1958), and technostress (Brod,
1984) have contributed to the better understanding and securing of computer technology

acceptance in the workplace.

In this study, arguments to the effect of computer technology on its users will commence with
reference to the founding authors and materials. This is done with the understanding that
although being old resources, the effects of computer technology on the end-user have
remained similar but with increasing intensity since its inception in growing user dependency

and connectivity (Harper, Rodden, Rogers, & Sellen, A. (2008).

1.1.1 The Technology Acceptance Model (TAM)

Davis (1986) developed the technology acceptance model (TAM) (see Figure 1) to explain
computer-usage behaviour based on Fishbein and Ajzen’s (1975) Theory of Reasoned Action
(TRA). TRA asserts that beliefs influence attitudes, which lead to intentions, and therefore

generate behaviour (Alrafi, 1998; Chuttur, 2009).

PU = PEOU + EV

Perceived

Usefulness
(PU)
Attitude Behavioural Actual

External

Variables Toward USing [jr— "t‘éeﬂtsig” »| System Use
(EV) (ATU) (BIU) (ASV)
Perceived ATU = PU+ PEOU BIU = ATU ASU = BIU
Ease of Use BIU=ATU * PU
(PEOU) BIU = ATU + PU + PEOU
PEOU = EV

Figure 1. Technology acceptance model (adapted from Davis, Bagozzi, & Warshaw, 1989)

The aim of the TAM is to provide an explanation of the determinants of computer acceptance
that are, in general, capable of explaining user behaviour across a broad range of end-user



computing technologies and user populations, while at the same time being both parsimonious
and theoretically justified (Davis, 1989).

The TAM proposes that perceived usefulness (PU) and perceived ease of use (PEOU) are the
fundamental determinants of user acceptance. Perceived usefulness is defined as the degree to
which a person believes that using a particular system would enhance his or her job
performance; perceived ease of use is defined as the degree to which a person believes that
using a particular system would be free of effort. The two determinants were found highly
correlated to self-reported usage. Both perceived usefulness and perceived ease of use predict
attitude toward using (ATU) the system, indicating the user’s desirability of using the system.
Attitude toward using and perceived usefulness influence the individual’s behavioural
intention to use (BIU) the system. Actual system use (ASU) is therefore predicted by
behavioural intention to use. This is consistent with logical relationships that when a person
finds a system easy to use and useful, he or she would have a higher motivation to use it
(Davis, 1989; Will, 2003).

According to Davis (1989), the following three distinct acceptance behaviours exist, namely
(1) BI = PU + PEOU + A; (2) BI = PU + A; and (3) Bl = PU.

A review of empirical research on Information System (IS) acceptance and usage indicates
that the TAM is an influential model in this stream of technology acceptance research, making
an important theoretical contribution toward understanding IS usage and IS acceptance
behaviours (Malhotra & Galletta, 1999). However, the model, with its original emphasis on
the design of system characteristics, does not account for the role of external physical and/or
social environmental variables or for psychological influences in the adoption and utilisation
of new information technologies. Regarding the moderating role of external variables on
technology adoption, Davis (1986) and Davis et al. (1989) merely refer to external variables
having an influence on both the PEOU and PU of technology, but no specific reference is
made about the nature or source of such variables. This represents an important area requiring
further research (Amoako-Gyampah & Salam, 2003; Malhorta & Galletta, 1999; Saadé &
Kira, 2006).



1.1.2 Psychological Attachment

Davis (1986) emphasised that knowledge about the role of psychological influences in
information technology acceptance and usage is important for understanding the 'real world'
application of the TAM. For this purpose Davis suggested that Kelman’s (1958) theoretical
distinction between the processes by which social influences affect behaviour is used
(Malhorta & Galletta, 1999, 2005).

Kelman (1958) argued that it is not enough to know that there has been a measurable change
in an individual’s behaviour and attitude, but also to know whether the change is superficial
and transient or is a lasting change, manifested in systems usage behaviour and integrated in
the person’s values (Malhotra & Galletta, 2005).

Subsequently Malhotra and Galletta (2005) built forth on Kelman’s (1958) model and
distinguished between three different processes of social psychological influence that affect
individual behaviour, namely compliance, identification, and internalisation; referred to as
psychological attachment. Compliance. When an individual adopts the induced behaviour not
because he or she believes in its content, but with the expectation of gaining rewards or
avoiding punishment. Identification. When an individual accepts social influence because he
or she wants to establish or maintain a satisfying self-defining relationship with another
person or group. Internalisation. When an individual accepts social influence because it is
congruent with his/her value system. By distinguishing between these processes, one could
ascertain if usage behaviour is caused by the influence of referents on the individual’s intent
or by his/her own attitude (Boros, 2008; Gupta & Venugopal, 2008; Rupp, Williams, &
Aguilera, 2011).

While compliance denotes public conformity without private acceptance of the behaviour,
identification and internalisation indicate public conformity that is accompanied by increasing
levels of private acceptance (Petty, 2012; Rupp et al., 2011). Meaningful predictions of
system usage behaviour thus depend upon knowing the nature and depth of change in those
behaviours that are reflected in subsequent actions (Malhotra & Galletta, 2005).



Although researchers such as Boros (2008), Malhorta and Galletta (1999, 2005), Petty (2012),
Rupp et al. (2011), Singh, Gupta, and Venugopal (2008), did some preliminary research on

the extended TAM to include psychological attachment, further research is warranted.

1.1.3 Technostress

The rapid growth in technology over the last three decades has been well documented.
Accompanying such growth has been an equally rapid increase in the struggle to keep up with
technology. The move to the Information Age, with its changes and need for adaptation to
technology, has been rapid and stressful for many people. While many people have increased
their usage of technology and are comfortable with it, many others still do not use much
technology and are not comfortable using it when they must do so. For those who are not
amenable to change and who find it difficult to adapt, there are often a variety of responses or
results. One type of response is called technostress (Gaither Shepherd, 2010).

Technostress contributes to increasing discomfort and illness at the worksite, especially for
those who work at the computer, and can be labelled as a stress immobility syndrome. This
syndrome occurs when someone works for many hours while stressed, stationary and
functionally immobilised with little awareness that this contributes to illness (Peper &
Harvey, 2008).

Brod (1984) headed some of the earliest research on human reactions toward computer
technology and identified a modern disease of adaptation caused by an inability to cope with
new computer technologies in a healthy manner, which manifests itself in two distinct and
related ways, namely in the struggle to accept computer technology, and in the more
specialised form of over-identification with computer technology. Brod (1984) referred to this

condition as technostress.

According to Rosen and Weil (1997a), technostress is any negative impact on attitudes,
thoughts, behaviours or body physiology that are caused either directly or indirectly by
computer technology. Furthermore, Rosen and Weil (1997b) state that technostress is a
multidimensional phenomenon, consisting of three separate yet overlapping psychological
dimensions, namely anxiety about present or future interactions with computers or computer-

related technology; negative thoughts or self-critical internal dialogues during actual



computer interaction or when contemplating future computer interaction; negative attitudes

towards computers, their operation, or their societal impact (Tiemo & Ofua, 2010).

Ragu-Nathan et al. (2008) reported that computer users react toward technostress in two
distinct yet related behavioural patterns: a) technophobia, the struggle to accept computer
technology; and b) technophilia, the over-identification with computer technology. Expanding
on these reactions, Tiemo and Ofua (2010) classified technostress as comprising three
categories, namely: a) anxious technophobes who exhibit the classic signs of an anxiety
reaction when using technology: sweaty palms, heart palpitations, and headaches; b) cognitive
technophobes who on the surface appear calm and relaxed, but internally teem with negative
thoughts, such as “Everybody but me knows how to do this”, and “T’1l press the wrong key
and ruin this machine”; and ¢) uncomfortable users who may be slightly anxious or use some

negative statements, but are generally not in need of one-on-one counselling.

During five corporate field studies, Rosen and Weil (2000) found that people react to
computer technology in a characteristic fashion, based on the level of technostress they
experience. Rosen and Weil (2000) further established computer-related technostress to be the
best predictor of computer technology adoption in the workplace; compared to other
predictors such as supervisory role, company size, education, gender, job position, marital

status and ethnic background.

In summary, no study could be found extending the TAM to account for computer-related
technostress; however, from the results obtained by Rosen and Weil (2000) mentioned above,

it appears that research in this regard is called for.

For the purpose of this study, it should be conceded that computer technology, although being
a job resource, places job demands on the user to cope with the continued infusion of new
technologies, devices and applications (Falaleeva & Johnson, 2002). The most common of
such technology-related job demands that users need to cope with are multitasking;
information overload; role conflicts; a constant interim; time compression; cognitive labour;

abstraction; and diffused boundaries (Erasmus, 2001).

From the above exposition of technology adoption (or the lack thereof), it seems clear that the

TAM is a theoretically sound, operationalised and well-researched index for determining the



influence of system characteristics on computer-related technology acceptance, which could,
however, be extended to include both the psychological attachment and technostress
constructs. Furthermore, little or no research has been done on the extended TAM and,
specifically no research in a South African context could be found on any of the constructs

under discussion.

Based on the conclusions drawn above, it thus seems that an extended model of computer-
related technology adoption based on the TAM, including external variables, psychological
attachment, and technostress could be proposed. Also, that such a comprehensive model could
contribute significantly to the promotion and enhancement of computer-related technology

adoption in a South African context. Figure 2 depicts such a proposed research model.
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Figure 2. Extended TAM to include psychological attachment and technostress (adapted from
Davis, Bagozzi, & Warshaw, 1989).

1.2 PROBLEM STATEMENT

The following general research question is formulated:

What is the relationship between technology acceptance, psychological attachment and
technostress amongst users of the SAP ERP system in a South African corporate
environment?

The specific research questions include the following:

e In literature, can the relationships between technology acceptance, psychological
attachment and technostress be validated?



Is technology acceptance as a construct relevant to SAP ERP users within a South African
corporate environment?

What role does psychological attachment play in the acceptance of technology process
among SAP ERP users within a South African corporate environment?

What role does technostress play in the acceptance of technology process among SAP

ERP users within a South African corporate environment?

This research will make the following contributions to Psychology as science:

It will result in an extended TAM accounting for psychological attachment and computer-
related technostress, permitting further opportunities for research with practical
operational relevance.

It will result in a South African validated extended TAM prompting the potential to create
new valid antecedent models through further extensions and research within a local
context.

A pivotal occupational model of technology acceptance will exist which could be used to

predict computer technology adoption amongst employees.

1.3 AIM OF THE RESEARCH

1.3.1 General Aim

The general aim of this research is to validate the TAM and extend it to include psychological

attachment and technostress; and to determine whether this comprehensive research model

can be instrumental in predicting the level of commitment of SAP ERP end users in

accepting, using and exploiting the SAP ERP system.

1.3.2 Specific Objectives

The specific objectives of this research are to:

conceptualise from literature, the distinctive nature of a technology acceptance model
(TAM), psychological attachment and technostress;
validate the technology acceptance model (TAM) within a South African SAP ERP user

environment;



¢ study the relationship between technology acceptance and psychological attachment; and

e study the relationship between technology acceptance and technostress.
1.4 RESEARCH METHOD
1.4.1 Research Design

A cross-sectional survey design whereby a sample is drawn from a population at one time was
used.According to Yang and Land (2008), this design is best suited for addressing the
descriptive and predictive functions associated with correlational design, whereby
relationships between variables are examined. Given the cross-sectional nature of the data,
other competing models were also tested with selected path coefficients between variables
constrained to zero. The fit indices Chi %, RMSEA, SRMR, df, TLI, CFI, AIC and BIC were

compared to obtain the best fitting and most parsimonious structural model.
1.4.2 Participants and Procedure

This study was conducted at a South African steel manufacturer as part of their SAP ERP
Consolidation Project, with the intent to determine user acceptance of the new consolidated
system. The research sample was drawn from the SAP ERP users group consisting of system
users and technical specialists over a 16-month period from September 2010 to December
2011. The battery of questionnaires, as compiled by the researcher, together with a manual
pertaining to the completion requirements for all questionnaires as well as the contact details
of the researcher from whom further information could be sourced were placed on the
organisation’s Information Portal by their systems administrator, where participants could
complete and submit it electronically. Prior to placing the questions and manual online, some
hardcopies of questionnaires and manual were distributed and collected by the SAP basis
technical department from users working on projects outside the reach of the portal. The
systems administrator extracted the completed questionnaire data from the Information Portal
database and made all data, together with the hardcopies, available to the researcher. This data
was verified and collated by the researcher into a single database for statistical analyses. Only
complete questionnaires were included whilst questionnaires containing missing data were

discarded.



1.4.3 Data Collection: Measuring Instruments

In this research, data will be obtained by means of the following measuring instruments:

e The Technology Acceptance Model Questionnaire (TAM) with 23 items (compiled by
Davis, 1986, 1989, and validated by Malhotra and Galletta, 1999) is used for gathering
data about the various constructs depicted in the core of the technology acceptance
model, namely perceived usefulness (6 items), perceived ease of use (6 items),
behavioural intention to use (4 items), attitude towards using (4 items), and actual system
use (3 items).

e The Psychological Attachment Questionnaire (PAQ) contains scales to measure the
various sub-constructs of psychological attachment, namely compliance (4 items),
identification (3 items), and internalisation (3 items). This ten-item questionnaire was
compiled and validated by Malhotra and Galletta (1999).

e The 20-item Computer Thoughts Survey (CTS-C), as compiled and validated by Rosen
and Weil (1992), is used to determine negative computer thoughts concerning the SAP
ERP system. From the 20 items, only 11 items were found to be relevant to the work
environment and subsequently only items 1, 3, 6, 7, 9, 12, 13, 15, 17, 19 and 20 are
utilised.

1.4.4 Data Analysis

The data is analysed for descriptive statistics using the SPSS (SPSS Inc., 2013) program.
Descriptive statistics (e.g. means and standard deviations) will be used to analyse the data.
Latent variable correlation coefficients will be computed to determine the relationships
between latent variables. A cut-off point of p < 0.05 was set for the statistical significance of
the results (Steyn, 1999).

Structural equation modelling using the AMOS (Arbuckle, 2013) and Mplus version 7.12
(Muthén & Muthén, 1998-2013) programs are used to assess the factorial validity of all
measuring instruments. Items of all questionnaires are defined as being continuous and the
maximum likelihood (ML) estimator will be used. The following indexes produced by AMOS
and Mplus are used in this study: a) absolute fit indices, including the Chi-square statistic
which is the test of absolute fit of the model, the Standardised Root Mean Residual (SRMR),

10



and the Root-Means-Square Error of Approximation (RMSEA); b) incremental fit indices,
including the Tucker-Lewis Index (TLI) and the 