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Abstract

This study investigates the potential complementarity between ISO 9000 and Activity
Based Costing (ABC). This is undertaken by examining associations between the extent
of ISO 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 ISO 9000 and ABC (ABC Firms) as compared to those that have only
adopted ISO 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 ISO 9000 and ABC activities, and that the impact of ISO 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 ISO 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 (ISO, 2017). It is not surprising
therefore that the impact of ISO 9000 on organizational performance has received
considerable research attention since the launch of ISO 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). ISO 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 ISO 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 ISO 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 ISO 9000 and ABC are similar.
Consequently, implementation of both ISO 9000 and ABC may result in better
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organizational performance than implementation of one system only (Larson and Kerr,
2002, 2007)4.
Theoretically, complementarity between ISO 9000 and ABC is likely because both
are oriented towards continuous performance improvement (Bescos and Charaf, 2013; ISO
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 ISO 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 ISO 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 ISO 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

While Larson and Kerr’s (2002, 2007) research addressed ISO 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.
4
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the impact of the extent of ISO 9000 implementation on organizational performance in
organizations that have adopted both ISO 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 multigroup analysis in structural equation modelling (SEM). The results of this study generate
new evidence that closes an important gap in knowledge of complementarity between ISO
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 ISO 9000 and ABC in concert with other organizational
initiatives and for practitioners who are implementing performance improvement systems
such as ISO 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.
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2. Literature review and hypothesis development

2.1 ISO 9000 and organizational performance
The ISO 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 ISO 9000 family have been periodically
reviewed to reflect advancements in the quality management field and user feedback
(Gotzamani, 2010; ISO, 2017).
ISO 9000 is underpinned by quality management principles that collectively should
lead to improving performance (ISO, 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 (ISO, 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.
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Using diverse operationalisations of study constructs and various methodologies,
some empirical studies examined the impact of implementing ISO 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 ISO 9001 certified organizations. Furthermore, based on a study of 96
manufacturing firms in India, Jain and Ahuja (2012) reported that extensive
implementation of ISO 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 ISO 9000:2000 principles on performance of 45 ISO 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 ISO 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 ISO 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.
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Overall, a review of prior studies indicates that while the results differ with regard
to the strength of the ISO 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
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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 ISO 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 ISO 9000 or only ABC
outperformed organizations that adopted both ABC and ISO 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 ISO 9000 and ABC, vis-à-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
9

study, including: (1) sampling limitation (they examined 209 Canadian logistics
organizations that included only 20 or 9.6 % of firms that adopted both ISO 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 (ISO 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; ISO 2016)
(as discussed in sections 2.1 and 2.2 above). ISO 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 ISO 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 ISO 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 ISO 9000 will
encourage analysis of costs and cooperation upstream and downstream within a supply
chain. The determination by ISO 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 ISO 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 ISO 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
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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 ISO 9000 and ABC indicate therefore that ISO 9000 and
ABC could be complementary, where the use of ABC increases the impact of
implementation of ISO 9000 on organizational performance. However, while the features
of ISO 9000 and ABC could provide opportunities for complementarities between ISO
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.

13

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 ISO 9000
implementation on organizational performance are significantly different
and stronger for organizations that adopted both ISO 9000 and ABC
(ABC Firms) as compared with organizations that adopted only ISO 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 ISO 9000 and organizational performance, we decided to assess this extent with
reference to the ISO 9000 quality management principles. We made this choice because
the ISO 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 ISO 9001 certified organizations (ISO, 2012; ISO 2015).
Such variations in the implementation of ISO 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; Bakotić and Rogošić, 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 ISO 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 ISO 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 ISO 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 ISO-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 ISO 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 ISO 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 ISO 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
18

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 ISO 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 ISO 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
19

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 (mutually beneficial supplier relationships), which is higher for the Non-ABC Firms.
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Table 1: Extent of ABC use; Extent of ISO implementation; Organizational
Performance – descriptive statistics
ABC Firms:
Non-ABC Firms:
Organizations
Organizations
adopting
adopting
both ABC and ISO
only ISO 9000
9000 (N=191)
(N=410)
Mean S.D. Range Mean S.D. Range

Constructs
The extent of ABC use
Product costing
5.26
.91
2-7
Cost management
5.08
1.01
3-7
Pricing decisions
4.63
1.15
2-7
Product mix decisions
4.39
1.18
2-7
Determine customer profitability
4.98
1.18
2-7
Budgeting
5.02
1.21
2-7
As an off-line analytical tool
5.10
1.03
3-7
Outsourcing decisions
4.67
1.30
2-7
Performance measurement
4.74
1.13
2-7
The extent of ISO 9000
implementation
Customer focus
5.46 1.01
3-7
4.68
1.16
2-7
Leadership
5.26
.98
2-7
4.98
1.09
2-7
Involvement of people
4.92 1.10
2-7
4.65
1.16
2-7
Process approach
5.18 1.16
2-7
4.33
1.11
2-7
System approach to management
5.31
.97
3-7
4.75
1.10
2-7
Continual improvement
5.19 1.13
2-7
4.88
1.07
2-7
Factual approach to decisionmaking
4.72 1.25
2-7
4.51
1.24
2-7
Mutually beneficial supplier
relationships
4.85 1.23
2-7
5.12
1.04
2-7
Organizational Performance
Increase in sales
5.05
.94
3-7
5.29
.97
3-7
Increase in return on assets
5.30
.92
3-7
5.14
1.00
2-7
Decrease in total costs
5.00
.92
2-7
5.03
1.21
2-7
Improved product/service
quality
5.34 1.00
3-7
4.91
1.25
2-7
Improved delivery reliability
4.88
.93
3-7
4.53
1.24
2-7
Improved process efficiency
5.19 1.02
3-7
4.88
1.32
1-7
Improved process effectiveness
4.86
1.01 2-7
4.78 1.14
2-7
Note: The scale ranged from 1 to 7 (strongly disagree to strongly agree)

t-test

p-value

.000**
.002**
.007**
.000**
.000**
.001**
.058
.015*

.004**
.058
.703
.000**
.000**
.002**
.383

** significant at the 0.01 level, * significant at the 0.05 level
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The results of a t-test also show significant differences for all but one indicator (factual
approach to decision making). Overall, these statistics indicate that firms that adopted both
ABC and ISO 9000 implemented most ISO 9000 principles to a greater extent than firms
that adopted only ISO 9000. In terms of organizational performance, the observed mean
values for the ABC Firms are higher than for the Non-ABC Firms on five out of seven
indicators with significant differences observed in relation to: improved product/service
quality, improved delivery reliability, and improved process efficiency.
The results of a correlation analysis that tested hypothesis 1 (H1: The extent of ISO
9000 implementation is positively correlated with the extent of ABC use) show that all
Pearson’s correlations coefficients r between indicators of the extent of ISO 9000
implementation and indicators of the extent of ABC use are positive. Furthermore, 93.1%
of the coefficients are statistically significant (see Table 2). While the strength of
association between the indicators of the extent of ISO 9000 implementation and the extent
of ABC use varies, several interesting patterns can be observed. Firstly, all indicators of
the extent of ISO implementation are positively and significantly associated with the
extent of ABC use for the following purposes: product costing, cost management, pricing
decision, product mix decisions, determine customer profitability, as an off-line analytical
tool, and outsourcing decisions. Secondly, all indicators of the extent of ABC use are
positively and significantly associated with the extent of implementing the following ISO
principles: customer focus, process approach, continual improvement, factual approach to
decision making, and mutually beneficial supplier relationships. Thirdly, some of the
strongest associations occur between the following variables: mutually beneficial supplier
relationships and outsourcing decisions (r=.737, p<.01), customer focus and product
costing (r=.706, p<.01), factual approach to decision making and product mix decisions
(r=.700, p<.01), and process approach and cost management (r=.664, p<.01) (see Table 2).
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Continual
improvement

Factual approach to
decision making

Mutually beneficial
supplier
relationships

.706** .261**

.306**

.426**

.366**

.300**

.185*

.194**

.460** .214**

.228**

.664**

.313**

.397**

.279**

.217**

.279** .461**

.704**

.216**

.171*

.316**

.353**

.599**

.342** .262**

.353**

.280**

.323**

.420**

.700**

.445**

.262** .643**

.606**

.272**

.289**

.357**

.288**

.523**

.127

.174*

.097

.239**

.153*

.263**

.276**

Leadership

System approach
to management

Budgeting

Process approach

Extent
of ABC use
Product
costing
Cost
management
Pricing
decisions
Product mix
decisions
Determine
customer
profitability

Customer
focus

Extent of
ISO
implementation

Involvement
of people

Table 2. Pearson’s correlation analysis for indicators of the extent of ISO 9000
implementation and the extent of ABC use

.106

As an off-line
.144*
.511** .523** .330**
.233**
analytical .258** .220** .185*
tool
Outsourcing
.253** .326** .507**
.176*
.233** .326** .424**
.737**
decisions
Performance
.284** .147*
.135
.208**
.069
.293** .149*
.279**
measurement
Note: ** correlation is significant at the 0.01 level, * correlation is significant at the 0.05
level
Prior to testing the second hypothesis we have explored and tested the
dimensionality of the study constructs and we have tested convergent and discriminant
validity and reliability of the measurements.
In details, regarding the extent of ISO 9000 implementation construct, Bartlett’s test
of sphericity is significant (p< .05) with Kaiser-Meyer-Olkin (KMO) index of .85, which is
considered as meritorious. Consequently, the eight indicators of the extent of ISO 9000
implementation construct are used in exploratory factor analysis (EFA).
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Table 3: Results of exploratory and confirmatory factor analysis of the extent of ISO
9000 implementation, and organizational performance (601 firms)

CICT

Cronbach’s
alpha

Confirmatory
Factor
Analysis
Factor
Loading

.61
.80

.61
.71

.84
.81
.78

.67
.82

System approach to
management

.58

.59

.82

.64

Continual improvement

.77

.72

.78

.82

Factual approach to decision
making

.57

.57

.83

.61

The extent of ISO 9000
implementation

Exploratory Factor Analysis

Factor Loading
Factor 1
Customer focus
Process approach

.78

Factor 2
Leadership

.54

.53

.70

.61

Involvement of people

.82

.71

.61

.88

Mutually Beneficial Supplier
Relationships

.73

.64

.69

.75

Exploratory Factor Analysis
Organizational
performance

Factor
Loading

CICT

Cronbach’s
alpha

Confirmatory
Factor
Analysis
Factor
Loading

.59

Factor 1
Increase in sales

.86

.40

.

.58

Increase in return on assets

.46

.40

.

.70

.86

Factor 2
Decrease in total costs

.78

.71

.82

.79

Improved product/service
quality

.81

.74

.81

.81

Improved delivery reliability

.81

.80

.78

.88

Improved process efficiency

.31

.

.

Improved process
effectiveness

.62

.58

.86

.63
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The EFA results show that there are two factors with an eigenvalue of 1 or above
(4.031 and 1.116 respectively). The cumulative percentage of variance is 64.330, which
exceeds the satisfactory level of 60 percent suggested in the social sciences (Hair et al.,
2010). The results of varimax rotation show that factor loadings range from .54 to .82, thus
exceeding the minimum value of .40 as recommended by Hair et al., 2010 (see Table 3).
The values of the corrected item-total correlation (CITC) range from .53 to .72, which are
above the satisfactory value of .40 as recommended by Nunnally and Bernstein (1994).
The reliability scores of these two factors are .84 and .78, which is more than the minimum
of .50 for EFA as recommended by Nunnally and Bernstein (1994). Table 3 also shows
that removal of any indicator would result in a lower Cronbach's alpha or equivalent value.
Therefore, all indicators are used in further analysis.
The EFA results indicate therefore that the extent of ISO 9000 implementation is
composed of two dimensions: which are named, management principles (MP), and cooperation principles (CP). The emergent two-factor structure of the extent of implementing
ISO 9000 principles is consistent with a strand of quality management literature (e.g.
Wilkinson, 1992; Flynn et al., 1995; Zu, 2009) that distinguishes between hard/quality
management practices (i.e. technical elements of quality management) and
soft/infrastructure quality management practices (i.e. behavioural elements that create an
environment conducive to the effective use of core quality management practices).
The multidimensional structure of the extent of ISO 9000 implementation is
confirmed by the results of the subsequent confirmatory factor analysis (CFA). In terms of
convergent validity, results in Table 3 show that all factor loadings for MP and CP
exceed .61, which is above the minimum of .50 recommended by Hair et al. (2010).
Additionally, in MP and CP constructs, the average variance extracted (AVE) values
are .71 and .75 respectively, exceeding the value of .50, which represents a good overall
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amount of variance in the observed variables accounting for the three constructs (Hair et
al., 2010). As for discriminant validity, the average variance extracted (AVE) values of
0.73 exceed the square of correlation estimates of 0.41. The construct reliability (CR)
values of MP and CP constructs are .80 and .75, exceeding .60, which provides evidence
that indicators that measure each construct have an overall good reliability
(Diamantopoulos and Siguaw, 2000).
The CFA model fit statistics for the two-factor extent of ISO 9000 implementation
are also within the recommended range (see Table 4). Furthermore, the significant factor
loadings range from .61 to .88 and indicate strong associations between each dimension
and its indicators. All variances are nonzero (p<.05), there are no negative variances and
no standardized parameter estimate is greater than the value of 1. Consequently, for the
purpose of this study, the extent of ISO 9000 implementation can be considered as a twodimensional construct composed of management principles (MP), and co-operation
principles (CP).
Table 4: Confirmatory factor analysis of the extent of ISO 9000 implementation, and
organizational performance - model fit indices (601 firms)
Measures
Goodness-of fit statistic
(GFI)
The root mean square error
of approximation
(RMSEA)
The root mean square
residual (RMR)
Comparative fit index
(CFI)
Chi-square( χ2) /degrees of
freedom (df)

The extent of
ISO 9000
implementation

Organizational
performance

Above .90
(Hair et al., 2010)

.974

.981

Below .08
(MacCallum et al., 1996)

.066

.074

.041

.028

.974

.980

3.583

4.308

Recommended

Below .08
(Hooper et al., 2008)
Above .90
(Bentler, 1992)
Below 5.00
(Wheaton et al., 1977)
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It should be noted that an alternative one-factor CFA model for the extent of ISO
9000 implementation construct (containing the eight indicators included in this study) has
been tested too. However, model fit statistics for this alternative model show that the onefactor model does not meet the validity criteria of providing an adequate fit to the data as
the model yielded a χ2 value of 157.635, with 20 degrees of freedom and a probability
of .000 (p < .05), thereby indicating poor fit of the data to the hypothesized model (Byrne,
2010). In addition, the absolute and incremental fit indices for this model consistently
deviate from the acceptable fit values (i.e. GFI=.828, RMSEA=.190, RMR=.124,
NFI=.759, CFI=.780, TLI=.692, AGFI=.691, chi-square/df=7.822).
Regarding the organizational performance construct, Bartlett’s test of sphericity is
significant (p-value < .05) with Kaiser-Meyer-Olkin (KMO) index of .787, which is
considered as middling. Consequently, the seven indicators of the organizational
performance construct were used in exploratory factor analysis (EFA).
The EFA results show that there are two factors with an eigenvalue of 1 or above
(3.074 and 1.266 respectively). The cumulative percentage of variance is 62.000, which
exceeds the satisfactory level of 60 percent suggested in the social sciences (Hair et al.,
2010). The results of varimax rotation show that one factor loading is below the minimum
value of .40 as recommended by Hair et al., 2010 (see Table 3). Consequently, variable
“improved process efficiency” is removed from further analysis. The values of the
corrected item-total correlation (CITC) range from .40 to .80, which are consistent with the
satisfactory value of a minimum of .40 as recommended by Nunnally and Bernstein (1994).
The reliability scores of these two factors are .59 and .86, which is more than the minimum
of .50 for EFA as recommended by Nunnally and Bernstein (1994). Table 3 also shows
that removal of any indicator for operational performance would result in a lower
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Cronbach's alpha or equivalent value. Therefore, the six indicators are used in further
analysis.
The EFA results show therefore that organizational performance is composed of
two dimensions: operational performance (OPP), and financial performance (FP). The
multidimensional structure of organizational performance is confirmed by the results of
the subsequent confirmatory factor analysis (CFA). In terms of convergent validity, results
in Table 3 show that all factor loadings for MP and CP exceed .58, which is above the
minimum of .50 recommended by Hair et al. (2010). Additionally, the average variance
extracted (AVE) values of the FP and OPP constructs are 0.64 and 0.78, exceeding the
value of 0.5, which represents a good overall amount of variance in the observed variables
accounting for two constructs (Hair et al., 2010). As for discriminant validity, the average
variance extracted (AVE) values of .71 exceed the square of correlation estimates of 0.12.
The construct reliability (CR) values of the FP and OPP constructs are 0.62 and 0.83,
exceeding 0.60, which provides evidence that indicators measuring these two constructs
have an overall good reliability (Diamantopoulos and Siguaw, 2000).
The CFA model fit statistics for the two-factor organizational performance
construct (see Table 4) are also within the recommended range. Furthermore, the
significant factor loadings ranging from .58 to .88 indicate strong associations between
each dimension and its indicators. All variances are nonzero (p<.05) with no negative
variance and no standardized parameter estimate greater than the value of 1. Consequently,
for the purpose of this study, organizational performance can be considered as a twodimensional construct composed of operational performance (OPP), and financial
performance (FP).
An alternative one-factor CFA model for organizational performance (containing
the six indicators included in this study) has been tested too. However, model fit statistics
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for this alternative model show that the one-factor model does not meet the validity criteria
of providing an adequate fit to the data as the model yielded a χ2 value of 51.208, with 9
degrees of freedom and a probability of .000 (p < .05), thereby indicating poor fit of the
data to the hypothesized model (Byrne, 2010). In addition, most of the absolute and
incremental fit indices for this model consistently deviate from the acceptable fit values
(i.e. RMSEA=.157, NFI=.785, CFI=.811, TLI=.685, AGFI=.817, chi-square/df=5.690).

The results of EFA and CFA have informed the specification of the structural
model that is used for testing the effects of the extent of ISO 9000 implementation on
organizational performance on a sample of ABC Firms (N=191) and Non-ABC Firms
(N=410). The structural model thus comprises four latent variables, i.e. two first-order
exogenous latent variables (management principles and co-operation principles), one
mediating latent variable (operational performance) and one first-order endogenous latent
variable (financial performance) that is influenced directly or indirectly by the exogenous
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latent variables, as shown in Figure 1. The model is over-identified as it has 105 distinct
sample moments and 34 parameters to be estimated (5 regression weights, 1 covariance
and 18 variances), thereby leaving 71 (105–34) degrees of freedom.
In terms of the descriptive adequacy of the structural model, the SEM results of the
goodness of fit tests for the two samples (ABC Firms, and Non-ABC Firms) show that in
both cases model fit indices conform to the acceptable fit values for these measures (see
Table 5). This indicates that the two samples of data support these models. Furthermore,
all variances and covariances are nonzero (p<.05) and there are no negative variances in
either group.

Table 5: Structural model of the extent of ISO 9000 implementation and
organizational performance - model fit indices for ABC firms and Non-ABC
firms
Measures
Goodness-of fit statistic
(GFI)
The root mean square error
of approximation (RMSEA)
The root mean square
residual (RMR)
Comparative fit index (CFI)
Chi-square( χ2) /degrees of
freedom (df)

Recommended
Above .90
(Hair et al., 2010)
Below .08
(MacCallum et al., 1996)
Below .08
(Hooper et al., 2008)
Above .90
(Bentler, 1992)
Below 5.00
(Wheaton et al., 1977)

ABC Firms
(N=191)

Non-ABC
Firms
(N=410)

.918

.938

.066

.063

.057

.054

.924

.958

1.834

2.625

To test 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 to
organizations that adopted only ISO 9000), the two groups of organizations are now
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subjected to a multi-group analysis in SEM to determine whether or not the structural
paths are equivalent for the ABC Firms and the Non-ABC Firms and, if not, which path
coefficients cause the significant differences in organizational performance of the ABC
Firms and Non-ABC Firms. Specifically, the multi-group analysis tests for the
equivalence of a causal structure involving the effects of the extent of ISO 9000
implementation (MP and CP) on operational performance (OPP) and financial
performance (FP) across the two groups (ABC-Firms and Non-ABC Firms).
Based on the data in Table 6 that shows goodness-of fit measures for the
unconstrained and constrained models, the null hypothesis (Σ1 = Σ2, where Σ1 is the
population variance-covariance matrix of the ABC Firms and Σ2 is the population
variance-covariance matrix of the Non-ABC Firms) is rejected. This is because the χ2
difference (Δ χ2) value of 49.055 for the unconstrained and constrained models is
statistically significant (p < .000). Furthermore, as shown in Table 6, the CFI difference
(ΔCFI) value of .01 for the unconstrained and constrained models exceeds the cut-off
value of -.01, as recommended by Cheung and Rensvold (2002). This means that one or
more structural paths may not be identifying equivalently across the two groups (Byrne,
2010).
Table 6. Goodness-of fit measures for the unconstrained and constrained models
(effects of ISO 9000 on organizational performance)
Degrees
ChiChi- Comparative
No of
of
P
Model
square
square
fit index
Parameters
Freedom Value
( χ2)
/df
(CFI)
(df)
Unconstrained
model
68
316.680
142
.000
2.230
.951
(configural)
Structural
weights
53
365.735
157
.000
2.330
.941
(constrained
model)

31

As shown in Figure 1 and Table 7, the statistically different paths for the ABC
Firms and the Non-ABC Firms can be observed with regard to the effects of Management
Principles (MP) on organizational performance. In detail, MP of organizations that adopted
both ABC and ISO 9000 (ABC Firms) have direct significant positive effect on FP (β
= .37, P=.025) and OPP (β = .38, P=.023). Additionally, they have an indirect significant
positive effect on FP through OPP with a total effect of .49 (see Table 7). In contrast, for
organizations that adopted only ISO 9000 (Non-ABC Firms), no statistically significant
direct or indirect effects of MP on FP can be observed. Indeed, MP of Non-ABC Firms
have direct insignificant positive effect on FP (β = .01, P=.905) and OPP (β = .13, P=.069).
Furthermore, they have an indirect insignificant positive effect on FP through OPP with a
total effect of .04 (see Figure 1 and Table 7).

Table 7: Direct, indirect and total impact - ABC Firms and Non-ABC Firms
Dependent
Independent
Direct
Indirect
Total
construct
construct
impact
impact
impact

FP
2
(R =0.42)

ABC Firms (N=191)
MP
.37*
CP
.11

.12*
.02

Non-ABC Firms (N=410)
FP
MP
.01
.03
2
(R = 0.13 )
CP
.19
.03
Note: CP=Cooperation Principle; FP=Financial Performance; MP=Management
principles; * significant at the 0.05 level

.49*
.13

.04
.22

In case of both groups (ABC Firms and Non-ABC Firms) no statistically
significant direct or indirect effects of Co-operation Principles (CP) on FP can be detected.
In detail, CP of ABC Firms have direct insignificant positive effect on FP (β = .11, P=.454)
and OPP (β = .05, P=.741); additionally, they have an indirect insignificant positive effect
on FP through OPP with a total effect of .13 (see Figure 1 and Table 7). Similarly, CP of
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Non-ABC Firms have direct insignificant positive effect on FP (β = .19, P=.056) and OPP
(β = .11, P=.117). Additionally, they have an indirect insignificant positive effect on FP
through OPP with a total effect of .22 (see Figure 1 and Table 7).
The above results indicate therefore that direct and indirect positive effects of the
extent of implementing the ISO 9000 Management Principles on organizational
performance are significantly different and stronger for organizations that adopted both
ISO 9000 and ABC as compared with organizations that that adopted only ISO 9000.
However, the results identified no statistically significant differences regarding the effects
of the extent of implementing the ISO 9000 Co-operation Principles. Additionally, the Cooperation Principles (CP) construct of ISO 9000 shows no significant relationship with
performance for either the ABC Firms or the Non-ABC Firms.

5. Discussion

The results of this study indicate complementarity between the extent of ISO 9000
implementation and the extent of ABC use because there are positive correlations between
indicators of the two constructs (H1) and because the impact of extent of ISO 9000
implementation on organizational performance is significantly different and stronger for
ABC Firms than for Non-ABC Firms (H2). This is a significant finding, especially given
the sparsity of research into the complementarity of ISO 9000 and ABC.
Specifically, with regard to the first hypothesis, the results of correlation analysis
do show that the extent of ISO 9000 implementation is positively correlated with the
extent of ABC use, as recommended by Brynjolfsson and Milgrom (2013). These results
resonate with potential complementary links between ISO 9000 and ABC discussed in
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Section 2.3. For example, the greater accuracy claimed for ABC can be used by
management to assess detailed product profitability, say in product mix decisions, and this
relates to the ISO 9000 principle of a greater factual approach to decision-making.
Decision-making also occurs in relation to outsourcing of activities or processes, which
supports the ISO 9000 principle concerning supplier relationships, thereby reinforcing the
association between ABC and ISO 9000. The important ISO 9000 principle of customer
focus feeds into ABC use by encouraging customer costing and profitability analysis, in
addition to product costing. It is increasingly becoming recognized that the traditional
approach to costing reinforced a ‘silo’ (vertical) approach in management thinking,
whereas the encouragement of a process (horizontal) orientation promoted by ISO 9000
supports more successful cost management through root cause analysis and ABC.
In this study, most correlations between the extent of ISO 9000 implementation
and the extent of ABC use are statistically significant. Thus the greater the extent of
implementation of ISO 9000 principles, the greater the use of ABC for various purposes,
and vice versa. This indicates the likely existence of complementarity between ISO 9000
and ABC. However, the results also show that the strength of association between the
indicators of the extent of ISO 9000 implementation and the extent of ABC varies. This
may imply that strength of complementarities between implementation of some ISO 9000
principles and the use of ABC for various purposes do vary or that a coordinated and
synchronous approach to managing complementarities within the ABC Firms is yet to be
fully adopted (Whittington et al., 1999; Brynjolfsson and Milgrom, 2013). This represents
an opportunity for further performance improvement to which management should be
alerted.
With regard to the second hypothesis, the SEM results show that the extent of ISO
9000 implementation of organizations that use ABC has a significantly different and a
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much stronger positive impact on organizational performance than organizations that have
adopted only ISO 9000. This finding is consistent with the complementarity perspective
too because the stronger positive impact of ISO 9000 on organizational performance in the
case of ABC Firms may be indicating the beneficial effects of concurrent implementation
of ISO 9000 and ABC and the likely interplay between the extent of ISO 9000
implementation and the extent of ABC use. Additionally, the weaker impact of ISO
implementation on performance of Non-ABC Firms supports the likely complementarity
between ISO 9000 and ABC too. Indeed, as Roberts (2004) and Brynjolfsson and Milgrom
(2013) noted, if activities are complementary adopting only one of them may not generate
a significant impact in organizational performance. The current results thus contrast
markedly with the study of Larson and Kerr (2002, 2007), which may be due to significant
limitations of their study that were discussed in Section 2.3 of this paper.
The implementation of ISO 9000 has been shown to be a multidimensional
construct, so this research specifically identifies the management principles (MP)
dimension as having a significant direct effect on operational performance (OPP) and on
financial performance (FP). Further, OPP acts as a mediating variable between MP and FP,
that is, there is an indirect relationship in evidence which is statistically significant. The
implications of this is that the management principles representing the technical aspects of
ISO 9000 implementation (i.e. process approach; system approach to management;
customer focus; continual improvement; factual approach to decision making) could be
emphasized by companies seeking to improve operational and financial performance. It is
perhaps these aspects of ISO 9000 that resonate most with ABC systems and could result
in improved performance, especially given that the extent of implementation of ISO 9000
principles of process approach, customer focus, continual improvement and factual
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approach to decision making do correlate positively and significantly with the extent of
ABC use for all purposes identified in this study, as discussed in Section 4.
The Co-operation Principles (CP) of ISO 9000 that represent the behavioural
aspects of ISO 9000 implementation (i.e. leadership; involvement of people; mutually
beneficial supplier relationship) shows no significant relationship with performance for
either the ABC Firms or the Non-ABC Firms. Nevertheless, in both cases the path
coefficients are positive, which is consistent with theory. Given that in SEM the effects are
generated by all elements and interactions contained in a model and thus are explicable
only by reference to the whole model (Byrne, 2010), and given that the overall model fits
the data well both in case of ABC Firms and Non-ABC Firms, the Co-operation Principles
do play a role in generating the positive significant effects of the extent of ISO 9000
implementation on organizational performance.

6. Conclusion

6.1 Summary and theoretical contribution
Based on a survey of opinions of qualified respondents in ISO 9000-registered companies
in Thailand, this study investigated potential complementarity between ISO 9000 and
Activity Based Costing (ABC). This was accomplished by examining associations
between the extent of ISO 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 ISO 9000 and ABC (ABC Firms)
as compared to those that have only adopted ISO 9000 (Non-ABC Firms). The
methodology to capture such impacts, Structural Equation Modelling (SEM), is a holistic
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approach dealing with all components simultaneously and one which is relatively novel in
management and accounting research.

The research makes theoretical contributions in a number of respects. The findings
of this study provide evidence that deepens our understanding of the roles of ISO 9000 and
ABC in quality management and management accounting research. Specifically, this is the
first major empirical study that investigates the potential complementarity between ISO
9000 and ABC by examining the significant correlations between the indicators of the
extent of ISO 9000 implementation and the extent of ABC use and by examining the
significant differences in the impact of ISO 9000 on organizational performance between
organizations that adopted ISO 9000 only and organizations that adopted both ISO 9000
and ABC. The results generate new evidence that contributes to closing an important gap
in knowledge of complementarity between ISO 9000 and ABC and the direct and indirect
effects of the extent of ISO 9000 implementation on organizational performance. The
findings have significance for researchers evaluating the use of ISO 9000 and ABC in
concert with other organizational initiatives.

6.2 Implications for practice
The results of this study will also be valuable to managers and business consultants who
have or are implementing performance improvement systems such as ISO 9000 and ABC.
Particularly, the study findings may motivate organizations / practitioners implementing
ISO 9000 principles to consider using ABC in order to exploit the potential
complementarity between ISO 9000 and ABC and to achieve greater organizational
performance as this may be an appropriate strategy in developing and running a successful
business.
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The findings of the study imply that for the complementarity effect and
performance improvement to occur as a result of concurrent extensive application of both
ISO 9000 and ABC, cross functional cooperation in firms is required. That is, accountants
need to be familiar with the nature of the business, its strategy and the features of its
operations so they are able to interpret the significance of the ABC data to managers.
Likewise, managers in all disciplines need to understand the ABC information and its
significance in their functional areas. This is required because as we have discussed earlier,
unlike traditional costing systems, the ABC system benefits from data input from other
functions particularly captured within the ISO 9000 system.

6.3 Limitations and potential for future research
The findings from over 600 firms give support to the hypotheses presented here. However,
there are some limitations which should be acknowledged and these may inform future
research into this topic along various dimensions.
While great care was also used in developing the questionnaire and in identification
of respondents, the survey used perceptual measures to assess the effect of the extent of
ISO 9000 implementation on financial performance. In future research, financial
performance could be measured through published financial data to see if similar patterns
emerge.
The research focused on all ISO 9000 registered companies in Thailand and the
sample obtained may be taken as representative of these. Although the principles of ISO
9000 are international, extending these results to all ISO 9000 registered companies should
be undertaken with care. Future research could therefore be conducted in other
geographical contexts.
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The study operationalized the extent of ISO 9000 implementation in terms of
implementing the ISO 9000 quality management principles. The results of EFA and CFA
provided statistical evidence that the extent of ISO 9000 implementation is a twodimensional first-order construct. The two dimensions (MP and CP) were manifested by 4
and 3 indicators (ISO 9000) principles that loaded on their respective factors. Future
studies could consider the extent of ISO implementation as second-order constructs
comprising seven first order constructs (ISO 9000 principles) with each being measured by
several items that manifest these principles. Sufficient sample size would have to be
secured to enable testing such complex models in SEM.
This research has examined the potential complementarity between ISO 9000 and
ABC using correlation analysis and a multi-group analysis in structural equation modelling.
The multi-group analysis examined significant differences in the effects of the extent of
ISO 9000 implementation on organizational performance in organizations that have
adopted both ISO 9000 and ABC (ABC Firms) as compared to those that have only
adopted ISO 9000 (Non-ABC Firms). Future research could add to the current SEM
model the extent of ABC use construct manifested by the indicators used in this study and
measured on a continuous scale. This would enable testing the moderating and/or
mediating effects of the extent of ABC use as well as examine the construct’s direct impact
on organizational performance.5 Sufficient sample size would have to be secured to enable
testing such complex models in SEM.
A quantitative approach was employed in this current study. Further research
could, as a step towards advancing our understanding, be undertaken by conducting case
studies or in-depth interviews or by using mixed methods.

5
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This study investigated potential complementarity between ISO 9000 and ABC
only. Future studies could consider potential complementarity between ISO 9000 and other
organizational performance improvement initiatives, especially those related to the Cooperative Principles.
This study was conducted using a cross-sectional method. Future studies could
consider the use of longitudinal data, as it would be valuable over time to demonstrate a
continued causal relationship between the extent of ISO 9000 implementation and
organizational performance and complementarity between ISO 9000 and ABC.
Notwithstanding the limitations mentioned above this research provides valid
results and generates new evidence that advances our knowledge of complementarity and
the effects of ISO 9000 on organizational performance.
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