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Abstract

This study investigates the potential complementarity between 1ISO 9000 and Activity
Based Costing (ABC). This is undertaken by examining associations between the extent
of 1ISO 9000 implementation and the extent of ABC use and by examining the impact on
organizational performance of the extent of ISO 9000 implementation in organizations that
have adopted both 1SO 9000 and ABC (ABC Firms) as compared to those that have only

adopted 1SO 9000 (Non-ABC Firms).

Correlation analysis and a multi-group analysis in structural equation modelling (SEM) are
employed using quantitative data from a cross-sectional mail survey of 601 Thai ISO
9001-registered organizations. The results indicate that there are significant positive
correlations between 1SO 9000 and ABC activities, and that the impact of 1ISO 9000
implementation on organizational performance is significantly stronger for ABC Firms

than that for Non-ABC Firms.
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The results generate new evidence that advances knowledge of complementarity between
ISO 9000 and ABC and the effects of ISO 9000 on organizational performance. The
findings have significance for researchers evaluating the use of ISO 9000 and ABC in
concert with other organizational initiatives and for practitioners who could consider the
benefits of concurrent implementation of both systems in reviewing/designing

performance improvement systems.
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1. Introduction

The 1SO 9000 family of international standards and guidelines for developing and
implementing a quality management system (QMS) is designed to help organizations
attain continual improvement and business excellence (1ISO, 2017). It is not surprising
therefore that the impact of 1ISO 9000 on organizational performance has received

considerable research attention since the launch of 1SO 9000 in 1987.

Literature indicates that despite the continuing debate on the effects of ISO 9000
(Dick, 2000; Wu and Chen, 2012), scholars generally agree that in the absence of
implementation failures, comprehensive implementation of ISO 9000 may positively
impact organizational performance (Chow-Chua et al., 2003; Psomas and Fotopoulos,
2009; Gotzamani, 2010; Kusumah and Fabianto, 2018). 1SO 9000 is one of several
management methods for improving business performance. Furthermore, some of these
methods may be complementary (Naveh and Marcus, 2005; Benner and Veloso, 2008;
Ennen and Richter, 2010; Aba et al., 2016). However, little is known about concurrent
use of other performance improvement methods with ISO 9000 and whether this increases

the impact of 1SO 9000 on performance.

Among the few scholars who indicated the importance of concurrent use of ISO
9000 and other performance improvement methods, Larson and Kerr (2002, 2007)
suggested that 1ISO 9000 and Activity Based Costing (ABC) may be complementary
because both ISO 9000 and ABC support the process view of management and the
underlying processes that are needed to implement 1ISO 9000 and ABC are similar.

Consequently, implementation of both ISO 9000 and ABC may result in better



organizational performance than implementation of one system only (Larson and Kerr,
2002, 2007)".

Theoretically, complementarity between 1ISO 9000 and ABC is likely because both
are oriented towards continuous performance improvement (Bescos and Charaf, 2013; 1SO
2016). Furthermore, research findings in both the quality management literature and the
management accounting literature indicate that extensive use of ISO 9000 and ABC
respectively may positively impact organizational performance (Naveh and Marcus, 2005;
Banker et al., 2008; Jain and Ahuja, 2012; Maiga, 2014; Miryazdi and Jusoh, 2015;
Kusumah and Fabianto, 2018). Additionally, literature suggests that there could be several
interactions between ISO 9000 and ABC that could enhance each other’s value and effect
on performance, mainly in the area of information exchange (Intakhan, 2014). Thus when
viewed from the perspective of complementarities in organizations (Milgrom and Roberts,
1995; Ennen and Richter, 2010), the features of ISO 9000 and ABC and the existence of
interactions between them indicate that ISO 9000 and ABC could be complementary.

Despite its theoretical plausibility and relevance to managerial practice, the
proposition of complementarity between 1SO 9000 and ABC has received remarkably little
attention in empirical studies. The existing evidence provided by Larson and Kerr (2002,
2007) is derived from their exploratory study into combined effects of 1ISO 9000 and ABC.
However, their empirical results contradict their complementarity hypothesis as discussed
in Section 2 of this paper. Our literature review revealed no further research on
complementarity between 1SO 9000 and ABC. Thus there is a gap in our understanding of
this relationship. Therefore, this study aims to investigate potential complementarity

between ISO 9000 and Activity Based Costing (ABC). This is undertaken by examining

4 While Larson and Kerr’s (2002, 2007) research addressed 1ISO 9000:2000, the current research is
mobilized with reference to ISO 9000:2008. However, the changes to the ISO 9000 family of standard
introduced since 2000 have no implications for examining the ISO 9000 - ABC complementarity
hypothesis as the key characteristics of ISO 9000 discussed in this paper have remained unchanged.
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the impact of the extent of 1ISO 9000 implementation on organizational performance in
organizations that have adopted both 1ISO 9000 and ABC (ABC Firms) and organizations

that have only adopted ISO 9000 (Non-ABC Firms).

In this study, quantitative data from a cross-sectional mail survey of 601 Thai ISO
9001-registered organizations is analysed using Pearson’s correlation analysis and a multi-
group analysis in structural equation modelling (SEM). The results of this study generate
new evidence that closes an important gap in knowledge of complementarity between 1SO
9000 and ABC and the effects of ISO 9000 on organizational performance. Specifically,
this is the first major empirical study that investigates the potential complementarity
between ISO 9000 and ABC using this methodology. The findings have significance for
researchers evaluating the use of 1ISO 9000 and ABC in concert with other organizational
initiatives and for practitioners who are implementing performance improvement systems

such as 1SO 9000 and ABC.

The rest of the paper is organized as follows. In the next section the literature on
ISO 9000, ABC, organizational performance and the complementarities perspective is
reviewed and leads to the development of our hypotheses. We next describe the research
methodology and report descriptive statistics from which the research findings are
presented. The final two sections discuss the implications of the findings and draw
conclusions including reference to theoretical contribution of the study, practical

implications as well as limitations and potential for further research.



2. Literature review and hypothesis development

2.1 1SO 9000 and organizational performance

The 1SO 9000 family of international standards and guidelines provides a basis for
developing and implementing a quality management system (QMS) and collectively helps
organizations attain continual improvement and business excellence. Within the family,
ISO 9001 specifies the basic requirements of a QMS and is used for certification purposes
while ISO 9004 provides guidelines for managing quality to sustain success. Since its
launch in 1987, the various components of the 1ISO 9000 family have been periodically
reviewed to reflect advancements in the quality management field and user feedback

(Gotzamani, 2010; 1SO, 2017).

ISO 9000 is underpinned by quality management principles that collectively should
lead to improving performance (1ISO, 2016). Until 2015, there were eight principles
namely: customer focus; leadership; involvement of people; process approach; system
approach to management; continual improvement; factual approach to decision-making;
mutually beneficial supplier relationship (1SO, 2012). The latest (2015) edition of the
standard reduced the number of quality management principles to seven (ISO, 2015)
because the former principle of system approach to management is now contained within
the “process approach” principle. The names of some principles were also changed in 2015
and the current seven principles of quality management are: customer focus; leadership;
engagement of people; process approach; improvement; evidence-based decision making;
relationship management (ISO, 2015). Although the structure and terminology of the
quality management principles changed in 2015, their strategic intent —“to guide an

organization’s performance improvement” (ISO, 2015, p. 1)—remained the same.



Using diverse operationalisations of study constructs and various methodologies,
some empirical studies examined the impact of implementing 1SO 9000 on organizational
performance. For example, in a study of 924 U.S. ISO 9001 certified firms, Naveh and
Marcus (2005) found that the extent of ISO 9000 usage (in daily practice and as a catalyst
for change) was positively related to operational performance and business performance.
However, the indirect relationship between the extent of usage of ISO 9000 and business
performance through operational performance was not fully supported because of the
insignificant effect of operational performance on one of the measures of business
performance (gross profit margin). In contrast, Jang and Lin (2008) observed that the
extent of ISO 9000 implementation (measured by eight management practices related to
ISO 9000) had a direct effect on operational performance and indirect effect (through
operational performance and market performance) on financial performance of 441
Taiwanese 1SO 9001 certified organizations. Furthermore, based on a study of 96
manufacturing firms in India, Jain and Ahuja (2012) reported that extensive
implementation of 1ISO 9000 impacted on manufacturing performance and, in particular,
that continuous improvement and customer focus could be more influential in improving
operational performance. Meanwhile, Lee et al. (2009) explored the impact of
implementation patterns of 1ISO 9000:2000 principles on performance of 45 1ISO 9000
certified service organizations in Macao. Their findings indicated that organizations with
high levels of implementing ISO 9000 principles outperformed those with low levels of
implementing 1SO 9000 principles. Furthermore, Kusumah and Fabianto (2018) examined
27 manufacturing companies listed on the Indonesian Stock Exchange. They found that
firms that are committed to consistent implementation of 1ISO 9000 tend to improve
financial performance over five years, relative to firms with less consistent ISO 9000
implementation. Taking a different perspective, Alic (2014) studied the adverse impact of

ISO 9001 certification cancellation on performance.



Overall, a review of prior studies indicates that while the results differ with regard
to the strength of the 1ISO 9000 impact on organizational performance, there is a general
agreement among scholars that in the absence of implementation failures, comprehensive

implementation of ISO 9000 may positively impact organizational performance.

2.2 Activity based costing (ABC) and organizational performance

Similar to research findings in the quality management literature, empirical findings in
management accounting indicate that use of Activity Based Costing (ABC) may positively
impact organizational performance (Bescos and Charaf, 2013; Hardan and Shatnawi, 2013;

Miryazdi and Jusoh, 2015).

ABC was initially promoted as a basis for improving costing accuracy of products
or services to assist with pricing and product decisions (Cooper et al., 1992). However it
was soon observed that activity based information was valuable in supporting continuous
improvement programs, for example in cost management, improving efficiency, cost
reduction and generating improved and more relevant performance measures (Turney,
1991; Tsai, 1998; Ozkan and Karaibrahimoglu, 2013). It follows that adopting ABC helps
organizations in their decision-making to accomplish organizational performance

improvement (Cooper and Kaplan, 1999).

Several empirical studies examined the impact of ABC use on organizational
performance. For example, Kennedy and Affleck-Graves (2001) revealed that U.K.
organizations that adopted ABC accomplished higher abnormal returns compared to
organizations that did not adopt ABC. Based on a sample of 2,789 U.S. manufacturing
firms, Ittner et al. (2002) reported that while extensive use of ABC had a positive

association with non-financial dimensions of quality levels and cycle time, the relationship



with return on assets was contingent on the plant operational characteristics. Interestingly,
Cagwin and Bouwman (2002) found that ABC had a positive relationship with return on
investment (ROI) improvement but only when ABC was employed concurrently with other
initiatives. Banker et al. (2008) supported this. The results of their study on the impact of
ABC on costs, quality and time improvement within the context of world-class
manufacturing plants indicated that employing ABC by itself did not lead to performance
improvement. They further supported the view of Gupta and Galloway’s (2003) that ABC
alone might not transform a firm into a world-class competitor but information from ABC
could help a firm make strategic decisions such as quality management (Miryazdi and

Jusoh, 2015).

2.3 Complementarity between 1SO 9000 and ABC

In their efforts to research the combined effects of ISO 9000 and ABC on performance,
surprisingly, Larson and Kerr (2002) did not find empirical support for their hypothesis.
The researchers found that organizations adopting only 1ISO 9000 or only ABC
outperformed organizations that adopted both ABC and 1SO 9000. Based on subsequent
interviews at a third-party logistics provider, Larson and Kerr (2002) suggested that the
firm could see potential for complementarity of the two performance improvement
methods but did not know how to exploit it given that the two systems were implemented
by two separate functional departments. Thus, the poorer performance of firms that
adopted both 1SO 9000 and ABC, vis-a-vis firms that adopted one system only, may have
been due to insufficient integration of both systems, duplication of processes and
competition between the systems. Indeed, the lack of synchronization between ISO 9000
and ABC found by Larson and Kerr (2002, 2007) might have eroded some of the potential

complementarity effect. The researchers also noted several limitations of their exploratory
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study, including: (1) sampling limitation (they examined 209 Canadian logistics
organizations that included only 20 or 9.6 % of firms that adopted both 1SO 9000 and

ABC); and (2) use of a single case study only (Larson and Kerr, 2002).

Notwithstanding Larson and Kerr’s (2002) results, from the theoretical perspective
the hypothesis of complementarity between ISO 9000 and ABC is plausible. To justify this

statement, let us first briefly consider the complementarity perspective.

The evolving theory of complementarities in organizations has its roots in
economics. Drawing on Edgeworth’s work (1881), Milgrom and Roberts (1995, p.181)
argued in their seminal paper that complementarity exists if “doing more of one thing
increases the returns to doing more of another” (italics in original). Consistent with this
view, complementarities exist in organizations when activities interact in such a way that
raising the level of one activity (ABC) increases the effects on organizational performance
of raising the level of the other activity (1SO 9000) (our italics) (Roberts, 2004; Ennen and
Richter, 2010). Since one activity enhances the value of the other one and the effects are
mutually reinforcing and multiplying, the total effect on performance of raising the levels
of complementary activities is greater than the sum of individual effects, which is known

as the complementarity effect (Milgrom and Roberts, 1994; Roberts, 2004).

For the complementarity effect to occur it is therefore essential that activities that
are deemed to be complementary have the potential for interaction in such a way that they
enhance each other’s value and effect on performance. Thus, complementary activities
should share some common ground and they should be sufficiently heterogeneous too so
that they complement (rather than substitute) each other (Milgrom and Roberts, 1995;
Ennen and Richter, 2010). Furthermore, for the complementarity effect to occur the levels

of all complementary activities need to be raised; raising the level of only one activity
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could worsen organizational performance (Roberts, 2004; Brynjolfsson and Milgrom,

2013).

In terms of the common ground, empirical evidence suggests that each method may
have positive effects on organizational performance (Bescos and Charaf, 2013; 1ISO 2016)
(as discussed in sections 2.1 and 2.2 above). 1SO 9000 and ABC are relatively similar in
their particular emphasis on managing processes and activities and their documentation
(Larson and Kerr, 2002). Hence their complementary use has the potential to lift
performance. Let us now consider the potential for complementarity between I1ISO 9000
and ABC. In the early stages of ABC development overhead costs are categorized into
cost pools. ISO 9000 documentation concerns activities and sets of activities within
processes, the necessary components of a formal quality assurance system. Hence they
help to identify the drivers of costs or structural determinants of the organization’s
activities required by ABC. The activities can be associated with related cost pools to
generate cost driver rates which help with both costing and cost management revealing
economic costs and benefits. The terminology ‘cost driver’ arose in the ABC literature,
however, rather than being based on only an accounting classification, the 1ISO 9000
concept helps to highlight the interaction of cost drivers increasing the understanding of
cause and effect and promoting steps to greater efficiency through identifying root causes.
Interaction of cost drivers will not only occur within an organization but 1ISO 9000 will
encourage analysis of costs and cooperation upstream and downstream within a supply
chain. The determination by 1SO 9000 systems of major activities linked to managing
quality before processing inputs into outputs supports ABC in determining the
consumption of each product, service or customer requirement. Conversely, ABC, in
identifying non-value-adding activities leads to an improvement in the ISO 9000

procedures. Furthermore, costing of products or services by using the activity rates and
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the number of activities consumed by those products or services can be undertaken based
on activity data derived from ISO 9000 documentation. Customer focus is also central to
ISO 9000. This encourages an ABC orientation towards customer costing and profitability
in addition to product costing. Such a focus stimulates management accounting

information and ABC to be more strategic and market focused.

Literature also supports the proposition that ISO 9000 and ABC could interact in
such a way that they enhance each other’s value and effect on performance, in the area of
information exchange outlined above. Gupta and Galloway (2003) assert that ABC could
support 1ISO 9000 in identifying the drivers of quality problems and opportunities for
improvement as ABC examines all activities that are truly relevant to production and to
determining what portion and value of each resource is consumed (Anderson and Sedatole,
1998; Tsai, 1998; Khataie and Bulgak, 2013). ABC highlights the valuable activities and
the non-value activities (Innes and Mitchell, 1995). These non-value activities could,
where possible, be eliminated or at least made more efficient, for cost reduction purposes
(Anderson and Young, 1999). The information provided by ABC could therefore
encourage managers to consider relationships among resources, activities, and cost objects
(Horngren et al., 2005) and support managerial judgement with regard to process
improvements along the value chain (Porter, 1985). Indeed, in a real case study of ABC
use, Huang et.al (2014) showed that when ABC was integrated into a firm’s information

systems more relevant cost and performance information emerged.

While 1SO 9000 and ABC share some common ground, they are heterogeneous too
in terms of specific system objectives. Indeed, ISO 9000 is concerned with quality
management and ensuring that “products and services consistently meet customer
requirements and that quality is consistently improved” (ISO, 2017). As part of
management accounting, the main objective of ABC is to provide managers with accurate

12



activity based cost information that assists in evaluating business process performance and
informs operational and strategic decision making (Cooper and Kaplan, 1999; Drury,

2015).

When viewed from the perspective of complementarities in organizations (Milgrom
and Roberts, 1995; Ennen and Richter, 2010), the features of ISO 9000 and ABC and the
existence of interactions between 1ISO 9000 and ABC indicate therefore that ISO 9000 and
ABC could be complementary, where the use of ABC increases the impact of
implementation of 1SO 9000 on organizational performance. However, while the features
of ISO 9000 and ABC could provide opportunities for complementarities between 1SO
9000 and ABC, they have to be effectively managed so the two systems complement rather
than substitute each other and interact in such a way that they generate the

complementarity effect (Milgrom and Roberts, 1995).

Given that for the complementarity effect to occur the levels of all complementary
activities need to be raised (Roberts, 2004; Brynjolfsson and Milgrom, 2013), several
researchers suggested that a positive correlation between changes in the levels of
complementary activities indicates the presence of complementarities and may signal that
a coordinated and synchronous approach to managing complementarities has been adopted
(Whittington et al., 1999; Bresnahan, et al., 2002; Brynjolfsson and Milgrom, 2013). We

therefore propose the following hypothesis:

H1. The extent of ISO 9000 implementation is positively correlated with the

extent of ABC use.
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In complementary relationships, the impact of adopting one complementary
activity is increased by doing the other one as well (Roberts, 2004). Conversely, adopting
only one activity may not generate a significant impact on organizational performance
(Roberts, 2004) or may have a negative effect on organizational performance (Whittington
et al., 1999). Consequently, organizations that implement complementary activities are
likely to demonstrate a stronger positive impact of one of the complementary activities on
organizational performance than organizations that implement only one of the
complementary activities (Brynjolfsson and Milgrom, 2013). We therefore propose the

following hypothesis.

H2. Direct and indirect positive effects of the extent of 1ISO 9000
implementation on organizational performance are significantly different
and stronger for organizations that adopted both 1SO 9000 and ABC
(ABC Firms) as compared with organizations that adopted only 1ISO 9000

(Non-ABC Firms).

3. Research design and methods

3.1 Variables and research instrument

To attain the study aim and to test the two research hypotheses, we measured three latent
reflective constructs: the extent of ISO 9000 implementation, the extent of ABC use and
organizational performance. Given that our literature review resulted in finding no valid
scales that would be suitable for attaining the aim of this study and for testing the

hypotheses, we developed new scales that measure the three constructs. Careful attention
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was paid to ensuring content validity of the measures used in this study, as discussed in
this section of the paper.

Regarding the extent of ISO 9000 implementation, following an extensive literature
review on 1SO 9000 and organizational performance, we decided to assess this extent with
reference to the 1ISO 9000 quality management principles. We made this choice because
the 1ISO 9000 principles are intended to guide organizational performance improvement
(ISO, 2012; ISO 2015), and thus align with the focus of this study. Furthermore, unlike the
ISO 9001 requirements that must be met for an organization to be ISO 9001 certified (ISO,
2016), the implementation of the ISO 9000 quality management principles may
significantly vary among the 1SO 9001 certified organizations (ISO, 2012; 1SO 2015).
Such variations in the implementation of 1ISO 9000 principles and their performance
implications have been indicated in empirical results of an exploratory study conducted by
Lee et.al (2009). It is for these reasons that this study tests the impact of the extent of ISO
9000 implementation in terms of the ISO 9000 principles. Our literature review showed
that a few researchers had previously examined implementation of ISO 9000 with
reference to principles (e.g. Lee et al. 2009; Kuncoro, 2013; Bakoti¢ and Rogosi¢, 2017).
However, because of their different study objectives or methodological limitations, we
could not use in our research their scales developed for the purposes of their studies. Thus,
the extent of ISO 9000 implementation was operationalised using the most recent version
of ISO 9000 available at the time (i.e. ISO 9000:2008). Consistent with the 2008 version
of the 1SO 9000 principles, eight indicators of the latent construct were used, namely
customer focus; leadership; involvement of people; process approach; system approach to
management; continual improvement; factual approach to decision-making; mutually
beneficial supplier relationship (ISO, 2012). Respondents were given a comprehensive
glossary of the principles to ensure that each item was understood and hence respondents

could identify the extent to which each principle was implemented in their organizations.
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Specifically, respondents were asked to indicate their agreement or disagreement with
statements that their organization fully implemented each of the eight principles on a scale
from 1 (strongly disagree) to 7 (strongly agree).

Regarding the extent of ABC use, our literature review showed that prior ABC
research used various approaches to assessing ABC use depending on the particular
research question. Some used a dichotomy, use/non-use (Innes and Mitchell, 1995;
Banker et. al. 2008) others required respondents to indicate the extent of use along a scale
from 1 (non-use) to 5 (extensive use) (Jankala and Silvola, 2012) or in various functional
areas, e.g. design, manufacture, (Maiga and Jacobs, 2008). In this research, respondents
were first asked whether their organizations adopted activity based costing as defined in
the research instrument. Then the respondents were asked about the extent of ABC use in
relation to the nine purposes of using ABC, following Cagwin and Bouwman’s (2002)
approach. The nine indicators of this construct included product costing, cost management,
pricing decisions, product mix decisions, determining customer profitability, budgeting, as
an off-line analytic tool, outsourcing decisions, and performance measurement.
Respondents were asked to indicate their agreement or disagreement with statements that
their organization consistently used ABC for each of the nine purposes on a scale from 1

(strongly disagree) to 7 (strongly agree).

Organizational performance (OP) is defined here as the outcomes of an
organization’s action. Based on a review of the specific literature on ISO 9000 and
organizational performance and on ABC and organizational performance, seven indicators
of organizational performance were selected for this study because they had been
previously used both in research on the impacts of ISO 9000 and performance (e.g. Naveh
and Marcus, 2005; Jang and Lin, 2008; Psomas et al., 2013; Fatima, 2014), and in

research on the impacts of ABC and performance (e.g. Ittner et al., 2002; Banker et al.,
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2008; Maiga and Jacobs, 2008; Jankala and Silvola, 2012) . These indicators included:
increased sales; increased return on assets (ROA); decreased total cost; improved product /
service quality; improved reliability; improved process efficiency; improved process
effectiveness. Respondents were given a comprehensive glossary of the performance
indicators and they were asked to indicate their agreement or disagreement with statements
about their organizational performance since obtaining the ISO 9001 certification on a

scale from 1 (strongly disagree) to 7 (strongly agree).

The three scales measuring the extent of 1ISO 9000 implementation, the extent of
ABC use and organizational performance were included in a questionnaire that was
drafted in English. A question whether the respondent’s organization adopted activity
based costing was also included with a view to identifying ABC Firms and Non-ABC
Firms. Questions about respondents and their organizations’ characteristics were also
included.

To further increase content validity, the questionnaire was sent for comments to
both English and Thai subject expert academics. It was then translated and back-translated
to ensure understandability and reliability. The Thai version was then used as a pilot in
structured interviews with two Chief Executive Officers, a quality manager, and
accountant. A small number of minor revisions were undertaken based on the above
process. For the three study constructs (i.e. the extent of ISO 9000 implementation, the
extent of ABC use and organizational performance), the final research instrument
contained eight, nine and seven indicators respectively measured on a scale from 1

(strongly disagree) to 7 (strongly agree).
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3.2 Data collection and analysis

All Thai 1SO 9001-registered organizations were selected as the population for this study.
Access was gained to potential respondents through the Thai Industrial Standards Institute
which carries out national activities in relation to certification and quality of Thai products
and services. There were 3,105 1SO-9001-registered organizations in Thailand at the time
of the survey (2015). All companies and respondents were affiliated to the Thai Industrial
Standards Institute and thus were familiar with 1SO 9000 and competent to answer the
questionnaire. Telephone calls were made to every organization to identify the most
appropriate respondent by name where this was possible. Initially, the questionnaire was
targeted at the Chief Executive Officer or Managing Director of the organizations
concerned, however respondents were encouraged to identify if another person was more

suitable to answer the questionnaire.

Six hundred and nineteen Thai 1SO 9001-registered organizations responded to the
questionnaire (19.9%). There were some randomly missing values in 18 responses and
because cases with missing data accounted for less than 3% of total number of cases, these
cases they were deleted resulting in 601 (or 19.4%) useable responses. Among them, 191
cases represented organizations that adopted both ABC and ISO 9000 (ABC Firms), and
410 cases represented organizations that adopted only 1SO 9000 (Non-ABC Firms). Given
that the structural models studied here contain 16 variables, sample sizes of 191 and 410
are adequate because (1) they exceed the required sample size of 160 as recommended by
Nunnally and Bernstein (1994) and Hair et al. (2010); and (2) the ratio (r) of indicators to
latent variables (16/3) is 5.33, which according to Boomsma (1982) means that the

required sample size is at least 100.

Independent sample t-test was employed to check for significant differences

between early and late respondents (Groves, 2006). Our results show no significant
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differences between both groups of respondents (P>.05). The results of post hoc Harman
single factor analysis indicate that common method variance is not a major concern in this
study, as the factor explains 33 per cent and 31 per cent of the variance for the ABC-Firms

model and for the Non-ABC Firms model respectively.

Among participating organizations, 54.6% represented the manufacturing sector
and 45.4% the non-manufacturing sector (45.4%). In terms of size, 22.1 % were small
(employing less than 50 people), 60.1% were medium (employing between 50 and 250
people), and 17.8% were large (employing over 250 people). The 601 organizations
employed 1SO 9000 for an average of 6 years (range from 2 to 12 years). The ABC Firms

employed ABC for an average of 6 years (range from 3 to10 years).

To assess potential complementarity between ISO 9000 and ABC, we tested two
hypotheses. To test hypothesis 1 (H1: The extent of ISO 9000 implementation is positively
correlated with the extent of ABC use) we employed Pearson’s correlation analysis for all
pairwise combinations of indicators of the extent of ISO 9000 implementation and
indicators of the extent of ABC use, as recommended by Brynjolfsson and Milgrom (2013).
For hypothesis 2 (H2: Direct and indirect positive effects of the extent of ISO 9000
implementation on organizational performance are significantly different and stronger for
organizations that adopted both ISO 9000 and ABC as compared with organizations that
adopted only 1SO 9000), we used a multi-group analysis in Structural Equation Modelling

(SEM) using AMOS.

Meanwhile, prior to testing the second hypothesis and given that this study employed
latent variables (constructs) that had not been previously tested for dimensionality, we
conducted an exploratory factor analysis (EFA) in order to explore the factorial structure
of the two constructs of interest, i.e. the extent of ISO 9000 implementation, and

organizational performance. Confirmatory factor analysis (CFA) using AMOS (maximum
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likelihood method) was then applied for testing the dimensionality of the constructs using
two alternative CFA models for each construct: one-factor model and first-order factor
model. We examined model fit statistics for the alternative CFA models for each construct
using goodness of fit measures to test whether they meet the validity criteria of providing
an adequate fit to the data. For the adequate CFA models, we also used CFA to test the

convergent and discriminant validity and reliability of the measurements.

Using the results of the CFAs, we then evaluated the descriptive adequacy of the
structural models using alternative goodness of fit measures for the two samples (i.e. for
ABC Firms and Non-ABC Firms). The models that met the validity criteria of providing
an adequate fit to the data were subsequently subjected to the multi-group analysis to test
the second hypothesis. Specifically, given the purposes of multi-group analysis (Byrne,
2010), the multi-group analysis was to determine whether or not the structural paths were
equivalent for the ABC Firms and the Non-ABC Firms and, if not, which path coefficients
caused the significant differences in organizational performance of the ABC Firms and

Non-ABC Firms.

4. Findings

Descriptive statistics in Table 1 show that the ABC Firms (N=191) used extensively
activity based costing for all purposes (all observed mean values exceeded the expected
mean value of 4 and ranged from 4.39 to 5.26). Furthermore, the ABC Firms (N=191) and
the Non-ABC Firms (N=410) extensively implemented ISO 9000 principles. Interestingly,
the observed mean values for the ABC Firms are higher for all ISO 9000 indicators except

one (mu