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Abstract
The Service-Profit Chain (SPC) model (Heskett et al., 1994) has been the subject of much scrutiny
over the past decade, having been explored in a range of different applications, contexts and variants.
The SPC model is based on a series of cause-effect relationships, combining to drive service
performance. Closely related constructs including internal service quality, employee satisfaction and
productivity, customer value, customer satisfaction, and loyalty are viewed as inputs, and ultimately
as determinants of service profitability. Research relating to the model has included a number of
empirical examinations (e.g. Silvestro & Cross, 2000; Maritz & Neiman, 2008), and conceptual
extensions (e.g. Kamakura et al., 2002; Pasupathy & Triantis, 2007). Theoretical and managerial gaps
however still exist, specifically the consideration of service performance over time, the application
of the SPC model as a basis for segmentation, the examination of alternate constructs, and the testing
of the model in a retail automotive context. These gaps are addressed through this research.
The aim of the study is to extend the SPC as a framework for segmenting organisations based on their
service performance. The extended framework builds on an SPC conceptualisation by Kamakura et
al. (2002) and considers objective and subjective inputs, including service quality, transactional value,
customer satisfaction and customer retention. A Partial Least Squares (PLS) approach is used to
analyse longitudinal data taken from automotive dealerships and a PLS – Finite Mixture model is
used to identify latent (performance) classes. A series of hypotheses derived from the extended SPC
are tested for each class, and an Importance-Performance Analysis (IPA) is used to further examine
the differences that exist. The findings of this research deepen the understanding of the relationships
between service performance metrics and provide guidance for managers on how and where to
allocate resources in order to improve service profitability.
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Chapter 1
Introduction
“The service-profit chain, developed from analyses of successful service organizations, puts
‘hard’ values on ‘soft’ measures. It helps managers target new investments to develop service
and satisfaction levels for maximum competitive impact, widening the gap between service
leaders and their merely good competitors.”

(Heskett et al., 1994, p. 164)

1.0 Chapter Overview
The management and measurement of service performance has evolved rapidly over the past two
decades. Leading service firms have shifted their attention from the production of bottom-line
financial results to the drivers of service success, electing to focus on issues such as customer
satisfaction, service retention and employee productivity. The question of where to allocate resources
and where to invest in order to improve service performance has become an important managerial
consideration, and the emergence of services marketing as a specialised field of study has increasingly
focussed attention on the frameworks and assessment methodologies that are being used to inform
strategic decision-making in the service arena. Although numerous studies tackle this subject there
are notable gaps which are evident.
This study posits an approach to assessing service performance based on an extension of the ServiceProfit Chain introduced by Heskett, Jones, Loveman, Sasser, and Schlesinger (1994). This chapter
provides the foundation for the study. As a precursor to presenting the research problem and
associated research questions, it begins by highlighting some of the background literature, outlining
the research context and theoretical foundations for the study. It proceeds by clarifying the theoretical
contribution before concluding with an overview of the structure of this thesis, including key concepts
and issues to be discussed in the chapters that follow.

1.1 Introduction
This study is broadly located within the services marketing domain, drawing on the extant literature
within sub-disciplines such as service quality measurement, customer satisfaction, customer loyalty,
relationship management and return on marketing investment. The aim is to examine and empirically
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test how a Service-Profit Chain model can be used to assess the service performance of automotive
retail outlets over time. In order to do this, a Partial Least Squares (PLS) analysis is used to examine
the relationships between a selection of automotive service performance metrics, before a Partial
Least Squares – Finite Mixture Model (FIMIX-PLS) is used to identify unobserved heterogeneity
among the sample firms, classifying them into latent performance segments. A series of hypotheses
based on the Kamakura, Mittal, de Rose, and Mazzon (2002) conceptualisation of the Service-Profit
Chain are then tested for each segment.
The motivation for the study is twofold: (1) from a theoretical perspective a number of gaps in the
research need to be addressed. These will be discussed in greater detail in this chapter and those that
follow but include the empirical testing of the Service-Profit Chain with longitudinal data, the
incorporation of FIMIX-PLS as a means of identifying groups with similar service performance
characteristics, and the application of an extended Service-Profit Chain in an automotive retail
context; (2) from a managerial perspective the intent has been to explore the relationships between
service performance metrics. The expectation is that this study will provide guidance for the
allocation of resources and managerial effort in the pursuit of service profitability.
In order to build the context for the research and to frame the research problem the background
literature is now presented.
1.1.1 Services Marketing
Since the late 1970’s researchers and practitioners have considered the differences between the
marketing of products versus services. In a seminal paper, Shostack (1977) suggested that in order
for service marketing to be effective, conventional product marketing practices needed to be revisited.
Thomas (1978) concurred, suggesting that the strategic management practices designed for products
were inappropriate for services and that different strategic thinking was required.
Initially, service research focused on issues such as relationship marketing, quality management,
market orientation, supply chain management, resource management and networks (Vargo & Lusch,
2004). Other service marketing research streams included service design (Shostack, 1984), service
quality (Gronroos, 1982; Parasuraman, Zeithaml, & Berry, 1985, 1988; Berry & Parasuraman, 1991),
customer satisfaction (Oliver, 1980; Bitner, 1990), service failure (Berry & Parasuraman, 1991),
service guarantees (Hart, 1988) and service encounters (Czepiel, 1990). Each of these aspects of
service marketing spawned its own body of knowledge and fuelled the relationship marketing debate
which dominated the literature throughout the 1990s (Egan, 2008).
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Relationship marketing as a ‘new marketing paradigm’ (Kotler, 1992) included an array of concepts
and theories such as customer retention, loyalty, commitment, trust, reciprocity, structural bonds and
attraction (Egan, 2008). The evolution of these related concepts ultimately led to the emergence of
Customer Relationship Management (CRM), as a defined and distinct field of study in its own right,
a discipline underscored by an obligation to provide high quality services to customers, with the aim
of keeping them satisfied and securing their ongoing patronage. It is this conceptualisation of service
quality which underpins the present study.
1.1.2 Service Performance
The measurement of service performance has generally been considered from two perspectives. On
one side there are assessments of financial accountability (e.g. Bowen & Jones, 1986; Brignall &
Ballantine, 1996; Fitzgerald, Johnston, Brignall, Sivestro, & Voss, 1991) and on the other there are
considerations of how services are delivered and perceived (e.g. Taylor & Miyazaki, 1995; Bolton &
Drew, 1991a)
From the perspective of financial accountability, service organisations typically understand that
relationships between customer service and profitability are worthy of investigation. Techniques used
for the assessment of financial returns include the evaluation of marketing expenditure (e.g. Berger
et al., 2002; Ekinci, Ulengin, Uray, & Ulengin, 2014), calculation of customer lifetime values (e.g.
Berger & Nasr, 1998; Mulhern, 1999; Reinartz & Kumar, 2000; Gupta, McLaughlin, & Gómez, 2007;
Ekinci, Uray, & Ulengin, 2014), assessment of customer relationships (e.g. Gummesson, 2004), and
estimations of customer equity (e.g. Blatberg & Deighton, 1996; Rust, Zeithaml, & Lemon, 2000).
The notion of assessing the delivery of the service itself, how customers perceive it and how they
respond to its ongoing delivery, provides an alternate focal point. The extent of academic research
devoted to performance measures such as service quality and customer satisfaction suggests that they
are being used at a managerial level (Behara & Chase, 1993). However the need for more accountable
measures, both operationally and strategically, has resulted in several measurement initiatives such
as service benchmarking, customer characterisation, service positioning, attitudinal segmentation and
service tracking (Finn, 2007). The effect of service changes on customer perceptions of service
quality, customer satisfaction, customer retention, revenues and profitability have also been examined
(Bolton & Drew, 1994; Zeithaml, 2000).
More specifically, several literature streams closely related to the delivery of services and
incorporating the aspects discussed above have emerged since the late 1980s. These include matrixstyle performance frameworks such as the (SMART) Performance Pyramid System (Cross & Lynch,
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1988); the Performance Measurement Matrix (Keegan et al., 1989); the Results-Determinants Matrix
(Fitzgerald et al., 1991); the Balanced Scorecard (Kaplan & Norton, 1992); Kanji’s Business
Scorecard (Kanji & Sa, 2002); the EFQM Excellence Model; and the Performance Prism (Neely,
Adams, & Kennerley, 2002), and also include a selection of causal link profitability frameworks, i.e.
the Return on Quality model (Rust, Zahorik, & Keiningham, 1995), the Action-profit Linkage model
(Epstein & Westbrook, 2001), and the Service-Profit Chain (Heskett et al., 1994; Kamakura et al.,
2002). These latter frameworks incorporate ‘chain link’ models and take into account factors such as
service inputs, customer satisfaction, customer retention and profitability. The Return on Quality
model also explicitly projects financial return from service improvements.
All of these models are integral to the proposed study, and will be discussed in detail during the
literature review in Chapter 2.
1.1.3 Service Quality
Service quality is a fundamental consideration in service performance measurement and one of the
most widely investigated topics in service marketing (Zeithaml, 2000). While a definitive definition
has proven elusive, the consensus view among scholars is that service quality results from customers’
comparisons of their expectations about a service encounter with their perceptions of the service
encounter (Gronroos, 1984; Parasuraman et al., 1985, 1988; Mukherjee & Nath, 2005).
A customer’s willingness to maintain an ongoing relationship with a firm tends to be reliant on how
they perceive the level of service quality and ongoing value that they subsequently receive (Patterson,
Cowley, & Prasongsukarn, 2006; Sirdeshmukh, Singh, & Sababol, 2002; Taylor, 1993). This is
supported in the large number of empirical studies that have examined the impact of service quality
on customer satisfaction, attitudinal loyalty and purchase intention (e.g. Taylor, Nicholson, Milan, &
Martinez, 1997; Cronin, Brady, & Hult, 2000; Chi Cui, Lewis, & Park, 2003; Wallace, Giese, &
Johnson, 2004; Setó-Pamies, 2012). Despite these investigations, measuring service quality has
proven to be a challenging task.
When it comes to physical products or goods, quality is a relatively simple construct to assess.
Objective measures such as number of defects, warranty claims and tolerance audits are, for the most
part, easy to operationalise. However the intangible nature of service quality makes it a far more
demanding aspect to measure. Yet while the service quality construct has proven to be challenging to
operationalise, a distinction can be drawn between perceived quality, a customer’s overall subjective
judgment of quality relative to their expectation of quality, and objective quality, i.e. the aggregate
performance of all service attributes for which customers prefer either a higher or a lower magnitude
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(Mitra & Golder, 2006). This dichotomy has inspired several researchers over the years including
Parasuraman et al. (1988), Cronin and Taylor (1992) and Rust, Zahorik, and Keiningham (1995), and
has led to a number of models being advanced, in particular the SERVQUAL and SERVPERF
frameworks.
The SERVQUAL framework, as conceptualised by Parasuraman et al. (1988), has been the most
widely applied model for the evaluation of service quality (Pasupathy & Triantis, 2007) and the
perceptions / expectations proposition lies at its core. SERVQUAL is an instrument that uses
multiple-item scales for measuring perceptions of service quality, taking into account five primary
‘RATER’ dimensions, namely Reliability, Assurance, Tangibles, Empathy, and Responsiveness. The
originators’ intention was to introduce a reliable and valid scale that service retailers could use to
assess and better appreciate the gaps between consumer expectations and perceptions. Despite its
popularity (or perhaps as a result of it) the SERVQUAL model has been the subject of much scrutiny
and debate. The questioning of the use of difference scores (Brown, Churchill, & Peter, 1993), the
identification of complications resulting from poor interpretations of expectations by respondents
(Cronin & Taylor, 1992, 1994), the challenging of the five generic dimensions (Carman, 1990;
Gagliano & Hathcote; Bouman & van der Wiele) and the assessment of alternate SERVQUAL
formats (Caruana, Ewing, & Ramesheshan, 2000) are typical of these inquiries. In response to these
investigations, the model has undergone several adaptations over the years (e.g. Parasuraman,
Zeithaml, & Berry, 1994; Yeo & Li, 2014) and its widespread application across a number of
environments including information systems (Pitt, Watson, & Kavan, 1995), health care (Anderson,
1995; Youssef, Nel, & Bovaird, 1995), industrial markets (Westbrook & Peterson, 1998), real estate
(Nelson & Nelson, 1995), travel agencies (Ruiqi & Adrian, 2009) and higher education (Anderson,
1995; Chatterjee, Ghosh, & Bandyopadhyay, 2009) are evidence of its continued longevity.
An alternative model for the measurement of service quality is the SERVPERF model introduced by
Cronin and Taylor (1992 & 1994). This model draws on the same basic dimensions and structure of
the SERVQUAL model but does not incorporate customer expectations in its scale.
Notwithstanding the challenges and conjecture associated with the measurement of service quality
and the ongoing debate over which approach is the best (e.g. Cui et al., 2003; Hudson, Hudson, &
Miller, 2004; Jain & Gupta, 2004; Kettinger & Lee, 1997; Mukherjee & Nath, 2005), service quality
remains a critical factor.
Service quality is also a critical determinant of business performance (Bolton & Drew, 1991a; Gale,
1994). The primary argument in this regard is that service quality leads to customer satisfaction,
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which in turn has a positive impact on customer advocacy, attitudinal loyalty and purchase intentions
(Gremler & Gwinner, 2000). That said, Rust, Zahorik, and Keiningham (1995) point out that the
pursuit of service quality can come at a cost and cite examples such as the Wallace Company and
Florida Power & Light as evidence of organisations whose relentless drive to increase service quality,
and to be recognised as doing so, ultimately resulted in unsustainable losses and consumer backlashes.
Accordingly, financial justifiability and the need for service quality efforts to be balanced with
benefits relating to customer acquisition, repeat purchase behaviour and customer handling
efficiencies, has been recognised (Rust, Zahorik, & Keiningham, 1995).
1.1.4 Customer Satisfaction
If customer satisfaction is viewed as a positive attitude then the range of findings that service quality
is one of the primary determinants associated with it (Anderson, Fornell, & Lehmann, 1994;
Athanassopoulos, 2000; Cronin et al., 2000; Parasuraman et al., 1994), is unsurprising. Customer
satisfaction is undoubtedly a critical business issue (Anderson & Sullivan, 1993; Anderson et al.,
1994). In fact much of the literature has taken the importance of this concept for granted and focused
on issues such as how best to measure customer satisfaction levels and on how to design loyalty
programs that are effective in driving customer behaviour. Examples of these studies include work
on multi-item survey instruments by Heward (1997), an examination of customer lifetime values and
satisfaction by Ho, Park, and Zhou (2006) and the promotion of simple ‘advocacy-based’ response
tools by Reichheld (2003).
Reichheld’s (2003) Net Promoter Score in particular, has gained prominence over the past decade,
with organisations readily embracing its simplicity and accessibility. Based on a consumer’s
likelihood to recommend, it offers a unifying, survey-based metric which is held out as a proxy of
customer sentiment and claimed to be a highly effective predictor of growth. Despite its popularity,
a number of shortcomings have been articulated and documented, including the propensity to create
‘peripheral blindness’ (Keiningham, Aksoy, Cooil, Andreassen, & Williams, 2008); the failure to
outperform multi-metric models (Keiningham, Cooil, Aksoy, Andreassen, & Weiner, 2007); and its
limited correlation with company growth (Sharp, 2008).
While the literature has defined customer satisfaction in a range of different ways, it essentially can
be viewed as the consumer’s judgement of a product or service received and in particular how that
compares to their expectations (Gupta & Zeithaml, 2006). Oliver (1997) and Yi (1990) portrayed this
as a disconfirmation of expectations. In many ways this definition is similar to that for service quality
and the possibility that post-service customer satisfaction could have a retroactive impact on a
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customer’s perception of service quality, thereby linking these elements in a self-fulfilling cycle, has
come under investigation (Bitner, 1990; Bolton & Drew, 1991b).
The impact of customer satisfaction on the measurement of service performance is an important factor
in the context of this study. In this regard numerous studies have sought to understand the antecedents
and consequences of customer satisfaction (e.g. Cardozo, 1965; Churchill & Suprenant, 1982; Oliver,
1977; Westbrook, 1981; Yi, 1990; Anderson & Sullivan, 1993). The results of this body of research
have at best been mixed. In certain cases it was shown that organisations that strive for high levels of
customer satisfaction in a bid to secure customer loyalty will be better off both financially (Mittal,
Anderson, Sayrak, & Tadikamalla, 2005) and culturally (Gillespie, Denison, Haaland, Smerek, &
Neale, 2008), while in others the proposed benefits of customer satisfaction failed to materialise. For
example Jones and Sasser (1995) identified a propensity among satisfied customers to defect, while
Reichheld (1996) reported high levels of customer satisfaction and yet observed low levels of
repurchase. The degree or extent to which customers are satisfied has also been raised as an
influencing factor with Schneider and Bowen (1999) noting that Xerox discovered that ‘totally
satisfied’ customers were six times more likely to repurchase than those customers that were simply
‘satisfied’.
Regardless of the impact of customer satisfaction on corporate performance, customers remain the
lifeblood of any organisation, especially considering the impact they have on revenue, profits and
market value (Gupta & Zeithaml, 2006). In fact Gupta and Zeithaml (2006) point out that in the
1990’s all of the major market research firms in the United States had customer satisfaction practices.
Perhaps this is because it is a concept that is clearly understood and that is easy to communicate to
all corporate stakeholders, or perhaps it is a far easier construct to measure than customer retention
and loyalty, which are also key considerations in the construction of a service performance model.
1.1.5 Customer Loyalty
Several definitions of customer loyalty appear in the literature. For the most part it can be viewed as
an attitudinal state. Jones and Sasser (1995) define it as the feeling of attachment to or affection for a
company’s people, products or services. Hallowell (1996) refers to a cognitive state, while
Parasuraman et al. (1988) point out that loyalty, as an attitude, is the consumer’s relatively enduring
affective orientation for a product, store or service.
From an attitudinal perspective customer loyalty is acknowledged as being difficult to characterise
(Seiders & Berry, 1998). There are however a range of metrics which have been developed. Amongst
others these include repurchase intentions (e.g. Reynolds & Arnold, 2000), intention to recommend /
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advocacy (e.g. Hallowell, 1996) and probability of switching or buying more (e.g. Selnes & Gonhaug,
2000; Rajshekhar & Moberg, 1997).
Indeed there are also behavioural considerations which need to be taken into account such as Tellis’
(1998) scrutiny of purchase frequency or relative volume of purchasing. In this context it is worth
noting that loyalty is often confused with customer retention. Customer retention is best considered
as an organisational or corporate metric, i.e. a measure of how many customers returned, whereas
loyalty, as articulated above, is an affective state that customers experience and one that ideally leads
to repeat purchase behaviour.
In the service environment the subject of service retention has been specifically held out for
consideration by a range of authors including: exploring how firms should vary service levels over
time in order to maximise the long-term value from each customer relationship (Aflaki & Popescu,
2014); examining the influence of future-focused customer considerations on the customer’s decision
to terminate a service relationship (Lemon, White, & Winer, 2002); scrutinising the role of service
retention as a mediator in the service climate-firm performance chain (Towler, Lezotte, & Burke,
2011); and investigating the impact of price increases on service retention (Dawes, 2009).
1.1.6 The Service-Profit Chain
To what extent the concepts and constructs discussed above are related and can be viewed as
contributors to an all-inclusive service performance framework, remains an important consideration.
Links between customer loyalty and corporate financial performance have been established by a
number of researchers. Specifically, customer loyalty has been found to drive long-term financial
performance (Reichheld & Sasser, 1990); to function as a revenue-producing asset of a firm
(Anderson & Mittal, 2000; Anderson et al., 1994); and as having a positive impact on profitability,
market share and revenue (Hallowell, 1996; Heskett et al., 1994). These sentiments are also endorsed
by Pasupathy and Triantis (2007) who make the point that customer loyalty will inevitably result in
increased returns and referrals, and therefore increased revenues.
The antecedents and consequences of customer satisfaction and service quality have also been widely
researched. This includes studies such as the likelihood of customers to stay (e.g. Burnham, Frels, &
Mahajan, 2003), to repurchase (e.g. Cronin & Taylor, 1992), to recommend (e.g. Mittal, Kumar, &
Tsiros, 1999), to switch (e.g. Chakravarty, Feinberg, & Rhee, 2004), and to pay price premiums (e.g.
Cronin et al., 2000; Homburg, Allmann & Klarmann, 2014).
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The Service-Profit Chain conceptualised by Heskett et al. (1994) and extended by Kamakura et al.
(2002), offers a framework for assessing the relationships that exist between the aforementioned
constructs. Based on a series of cause-effect linkages it proposes that service performance is a product
of a series of inputs, each closely related to each other. This includes internal service quality,
employee satisfaction and productivity, customer value, customer satisfaction, and loyalty.
The interaction and connectivity of these constructs is a key part of this study. How the individual
metrics shape service performance, how they can be used to identify heterogeneous performance
groups and how an integrated model such as the Service-Profit Chain (Heskett et al., 1994) can be
used to evaluate performance over a period of time.

1.2 Research Scope
This study draws on data from the automotive retail industry. The automotive industry is of particular
interest given its status as a barometer of economic health. In fact the automotive industry featured
prominently in government concessions granted as a result of the global financial crisis in early 2009.
Amongst others, these unprecedented actions included reduction of taxes (China), the introduction of
protectionist tariffs (Russia), provision of manufacturer support packages (Sweden), bridging loans
(UK, USA) and bailouts to ward off probable bankruptcy (USA) (Automotive industry crisis of 2008–
2010, 2014). The automotive industry is also a significant employer and the status of the industry has
a significant bearing on the economic mood of most major markets (Papatheodorou & Harris, 2007).

In Australia the automotive sector has historically been a major contributor to trade, with exports at
around $3.65 billion per annum1 and imports around $34 billion per annum (Federal Chamber of
Automotive Industries, 2013). The automotive manufacturing sector employs over 45,000 people,
accounting for 4.92% of manufacturing employment. In addition to this, ‘value added’ for the sector
totals more than $5.40 billion, representing 5.3 % of the manufacturing industry sector’s ‘value
added’. The automotive retail sector, responsible for selling, distributing and servicing of both
imported and locally manufactured vehicles, is equally as important and consists of a dealer network
in excess of 1,500 franchised dealers with over 93,400 employees. Significantly the automotive repair
and service sector is represented by more than 25,590 registered businesses, combining to employ
over 128,450 people (Department of Innovation, Industry, Science & Research, 2013).

1

References to currency ($) in this thesis represent Australian Dollars; where applicable US dollars will be denoted as US$
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The primary framework selected to assess performance in this study is the Service-Profit Chain (SPC)
introduced by Heskett et al. (1994). Since its introduction, several researchers have extended its
applicability and methodology, e.g. Kamakura et al. (2002), inclusion of operational inputs and the
assessment of performance perceptions; Pasupathy and Triantis (2007), consideration of a dynamic
approach, taking into account investment decisions, time lags and feedback loops; Silvestro and Cross
(2000), examination of the satisfaction ‘mirror’ between employee satisfaction and loyalty and
customer satisfaction and loyalty; Garland (2002), treatment of customers as assets and investigation
of the non-financial drivers of customer profitability; Myrden and Kelloway (2013), addition of
leadership behaviours and employee engagement as predictors of consumer outcomes.
The SPC conceptualises a series of cause and effect relationships that ultimately result in
organisational profitability. Among the factors modelled are internal service quality, employee
satisfaction, customer perceptions and customer behaviour. The SPC framework has also been used
as a basis for assessing factors such as social identity (Homburg, Wieseke, & Hoyer, 2009),
relationship value (Payne et al., 2001), share of wallet (Larivière, 2008), and service climate (Hong,
Liao, Hu, & Jiang, 2013).
This study assesses the service performance of a sample of automotive dealerships over a period of
time. The aim is to use service performance metrics to identify and isolate a set of latent classes and
then to test a series of hypotheses based on an extension of the SPC framework conceptualised by
Kamakura et al. (2002). It is hoped that the findings will provide insights into the relationships that
exist between service performance metrics, how they shift over time and how managers can focus
their resources and energy in order to optimise service performance.

1.3 Research Problem
As services marketing has emerged as a dedicated discipline, so too has the measurement of service
performance attracted increased attention. The SPC, as conceptualised by Heskett et al. (1994) and
subsequently assessed by Kamakura et al. (2002), has proven to be a constructive framework on
which to examine these measurement efforts. There is however scope for further development and
empirical testing of the SPC model; specifically, its suitability as an assessment of service
performance, its appropriateness as a framework for performance segmentation, its applicability in
the automotive retail environment, and the impact of its service performance components over time.
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The research problem is therefore articulated as:
Can the Service-Profit Chain, as conceptualised by Kamakura et al. (2002), be extended and applied
to assess the service performance of automotive dealerships over time?

1.4 Research Questions
The research problem will be addressed via a number of specific research questions:
a. Can the components of the Service-Profit Chain (Kamakura et al., 2002) be used to identify
unobserved service performance heterogeneity?

b. How strong are the relationships between service performance metrics in an extended ServiceProfit Chain model?

c. To what extent does service vary over time, when considered in the context of an extended
Service-Profit Chain?

1.5 Research Objectives
The primary purpose of this study is to extend the SPC (Kamakura et al., 2002), and to empirically
test the relationships among the constructs in an automotive retail context in order to segment service
performance over time. With this frame of reference, the objectives of this research are:
1. To develop an extended SPC model.
2. To examine the relationships between the extended SPC constructs.
3. To apply a Partial Least Squares - Finite Mixture Model to the extended SPC in order to
segment organisations based on their service performance.
4. To examine service performance over time.
5. To provide guidance for managers seeking to enhance their service performance.
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1.6 Theoretical Contribution
The original Service-Profit Chain was based on a premise that contributions to the profits of a service
firm transpire via a chain of logical deductions: (1) revenue and growth are driven by customer
loyalty; (2) loyalty is directly linked to customer satisfaction; (3) customer satisfaction is influenced
by the value or quality of the services provided; (4) value is created by productive and satisfied
employees; and (5) productive employees are a product of high quality service inputs and supporting
policies (Heskett et al., 1994). This proposition served as a catalyst for research spanning a range of
disciplines, including operations management, marketing, human resource management and service
management (e.g. Batt, 2002; Loveman, 1998; Mittal & Kamakura, 2001; Kamakura et al., 2002;
Silvestro & Cross, 2000). While these studies explored differing aspects of the SPC, they all
contributed to an increasing body of SPC literature and provided signposts for future studies. These
aspects included examinations of the impact of employee factors within the SPC framework (e.g. Xu
& van der Heijden, 2005; Hurley & Estelami, 2007); assessments of the SPC in retail and franchise
environments (e.g. Silvestro & Cross, 2000; Maritz & Neiman, 2008; Gelade & Young, 2005);
consideration of social identity as an dimension of the SPC framework (Homburg et al., 2009);
conceptualisation of the SPC as a dynamic model to aid managerial decision-making (Pasupathy &
Triantis, 2007); adaptation of the SPC for the public sector (Davis, 2006); deliberations on the impact
of environmental management practices on SPC performance criteria (Kassinis & Soteriou, 2003);
consideration of the impact of leadership behaviours and employee engagement as new predictors of
customer outcomes (Myrden & Kelloway, 2013); and inclusion of service climate, i.e. employees'
consensual perceptions of an organisations' emphasis on service quality, as a dimension linking
internal and external service parameters within the SPC model (Hong et al., 2013).
One pivotal study undertaken by Kamakura et al. (2002) proposed that applications of the original
Service-Profit Chain (Heskett et al., 1994) had, despite their inherent value, fallen short in one key
area. Specifically, Heskett et al. (1994) had focused on the maximisation of customer retention and
sales revenue with no apparent consideration of the inputs associated with the delivery of the service
in question. In other words, the implicit goal of output maximisation had failed to consider the costs
associated with the inputs required to get there. The point was made that having profits or margins as
the dependent variable was not enough and that unless the positive and negative impact of service
expenditure and investment was included in the analysis, empirical models would be incomplete.
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A series of SPC applications were offered as evidence of this apparent deficiency. These included the
application at Sears where sales and revenue increases were favoured over profitability (Rucci, Krin,
& Quinn, 1998). Similarly the SPC model at PNC Bank focused on customer satisfaction and bank
balance and not profitability (Carr, 1999). While at Holiday Inn, service quality was modelled against
potential room revenue (Kimes, 1999).
The trend of quantifying financial outputs in isolation from investment in inputs continued after the
Kamakura et al. (2002) insights. These include an examination of a European financial services
organisation, attempting to link customer satisfaction, service quality and share of wallet (Larivière,
2008); a study of the linkages between employee factors and customer profitability in a Chinese
securities firm (Yingzi & van der Heijden, 2005); and a look at how customer satisfaction and repeatpurchase intention drive corporate performance in restaurant environments (Gupta et al., 2007). All
of these are of interest, but none address the fundamental ‘input-output’ issue.
The ROQ framework introduced by Rust, Zahorik, and Keiningham (1995) was held out as a model
that provides guidance for closing this gap. The simultaneous consideration of positive and negative
inputs and outputs results in a more measured view of profitability, thus providing the inspiration for
a revised SPC structure. Based on this, the SPC model proposed by Kamakura et al. (2002) reshaped
the Heskett et al. (1994) conceptualisation. Fundamentally, it developed a framework that considers
operational efforts, consumer perceptions and business performance.
This primary contribution, together with two others, namely (1) an inclusive modelling of the SPC as
opposed to an isolated study of SPC linkages (Soteriou & Zenios, 1999) and (2) the consideration of
a simultaneous strategic and operational focus, differentiates the Kamakura et al. (2002) extension
from the original Heskett et al. (1994) conceptualisation.
Despite the fact that both the SPC and ROQ literature has advanced over the past few years, these
frameworks warrant further attention. While Kamakura et al. (2002) attempted to do exactly this, they
too left gaps for further analysis and conceptualisation. These gaps provide the inspiration for this
study. Specifically:


First, the open nature of the ‘input – output’ framework proposed by Kamakura et al. (2002)
provides for the consideration of alternative and additional constructs in building the empirical
model. These alternate measures require testing.



Second, the SPC model has not yet been adequately tested using longitudinal data. While
Larivière (2008) modelled multi-period customer profitability, focusing specifically on share
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of wallet at the customer level, no attempt was made to model performance over time at the
firm level. And though Evanschitzky, Wangenheim, and Wünderlich (2012) examined the
time-lag effects evident in the SPC model, specifically between operational investments,
employee satisfaction, customer satisfaction and performance, they did not factor in the
impact of customer loyalty or customer behaviour, a key component of the Heskett et al.
(1994) and Kamakura et al. (2002) SPC models. Thus there is a need to further test the concept
temporally.


Third, the SPC model and its composite metrics have not been used as a basis for performance
segmentation and this study will present an opportunity to test this application.



Fourth, the model bears testing in alternative contexts. In this regard the financial services
arena has been extensively explored (Yingzi & van der Heijden, 2005; Larivière, 2008; Carr,
1999; Souteriou & Zenios, 1999; Kamakura et al., 2002; Maddern, Maull, & Smart, 2007;
Dimitriades & Papalexandris, 2011; Acheampong & Asamoah, 2013). Isolated studies have
also examined contexts as diverse as Mexican supermarkets and hotels (Maranto & Reynoso,
2003), grocery retailers (Silvestro & Cross, 2000), travel agencies (Homburg et al., 2009),
convenience stores (Hurley & Estelami, 2007), and professional sports (Bouchet & Zboja,
2012). This study will apply the model in automotive retail, a broad-based industry which has
widespread impact.



Finally, research designs and analytical methods to date have varied from covariance based
structural equation modelling (Larivière, 2008; Hurley & Estelami, 2007; Yee, Yeung, &
Cheng, 2011; Bouchet & Zboja, 2012), to hierarchical linear modelling (Homburg et al.,
2009), to efficiency modelling (Kamakura et al., 2002; Souteriou & Zenios, 1999). While all
of these methods have merit, they are limited in their ability to identify groups
(segments/clusters) of organisational units that are similar based on observed characteristics.
Thus the present study will employ Partial Least Squares Structural Equation Modelling to
assess relationships within the proposed structural and measurement models; a Partial Least
Squares – Finite Mixture Model to identify groups (of dealers) based on service performance
and identify characteristics that are common to each group; and an Importance-Performance
Analysis to further scrutinise the differences that may exist between groups. Such an approach
will be particularly effective in identifying patterns and accounting for unobserved
heterogeneity.

Page | 14

1.7 Managerial Contribution
One of the challenges for service organisations is the need to evaluate investments in service delivery
against organisational profitability (Coelho & Vilares, 2010). Examinations of this notion of ‘return
on investment’ have tended to focus on specific aspects of the value chain as opposed to viewing the
chain in its entirety. Studies have included assessing return on quality or ROQ (e.g. Rust, Zahorik,
and Keiningham, 1995; Rust, Moorman & Dickson, 2002); evaluating return on marketing (e.g. Rust,
Lemon, & Zeithaml, 2004); examining the impact of customer satisfaction on financial performance
(e.g. Anderson et al., 1994; Anderson, Fornell, & Rust, 1997); and weighing up how balancing
resources between customer acquisition and customer retention impacts on return on investment (e.g.
Reinartz, Thomas, & Kumar, 2005). The Service-Profit Chain as conceptualised by Heskett et al.
(1994) and subsequently modelled and empirically tested by a number of researchers including
Kamakura et al. (2002) attempted to address this through the adoption of a ‘returns-based’ approach
to the entire service value chain, considering service inputs against a series of antecedents and
consequences leading to organisational profitability.
The concepts espoused in the Service-Profit Chain, specifically those related to improving
organisational performance have important managerial applications. A deeper understanding of the
linkages between service inputs, customer attitudes, customer behaviour and profitability provides
greater context and rationale for corporate decision-making. From a practical perspective guidance is
provided for managers seeking to deploy service resources or looking to enhance service quality,
customer satisfaction and customer retention through the refinement of service processes.
In an automotive retail context this has implications in terms of the impact of staff costs on service
quality, customer perceptions, customer behaviour and profitability. For example, senior management
will be better placed to understand the consequence of deploying an extra technician in order to create
additional labour hours. Industry specific measures and inter-linkages are important, particularly in
terms of enabling management to take ownership of service improvement initiatives. A point
reinforced by Pritchard and Silvestro (2005) and their proposition that managers seeking to implement
an SPC framework should explore the nature of the SPC in their own context rather than assume that
there is a generic model that can be commonly applied.
The consideration of transactional and incremental value and their impact on customer perceptions is
another key takeout of the study. This will provide managers with assistance in the development of
pricing policies and packaging of service offers by identifying price elasticity guidelines and a clearer
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understanding of the consequences of premium pricing. This is a pertinent point in the competitive
setting of automotive retail, particularly in the absence of fixed price servicing.
Finally there are managerial applications that apply for the firm that is the subject of this study. These
include a justification of service performance measures that are currently being evaluated, clarity on
franchisor-led dealer development actions and the provision of further evidence to support customer
centric service performance initiatives. For example a fresh focus on driving service retention through
the introduction of express servicing, i.e. deploying a greater amount of service resources in order to
deliver ‘while you wait’ scheduled maintenance services, cap-price servicing, i.e. fixed price service
menus, maintenance contracts, and the development of a network-wide customer experience culture.

1.8 Chapter Summary and Plan of Study
Services marketing has emerged as a fundamental discipline within the broader marketing literature.
Within services, several key research streams and concepts have surfaced. These include relationship
management, service quality, customer satisfaction, customer loyalty and retention as well as the
underlying need to hold service organisations accountable for the performance that they achieve.
The measurement of service performance has been approached from several angles. This includes the
conceptualisation of the original SPC model by Heskett et al. (1994) and subsequent extensions and
applications by, amongst others, Carr (1999), Souteriou and Zenios (1999) Silvestro and Cross
(2000), Kamakura et al. (2002), Yingzi and van der Heijden (2005), Maddern et al. (2007), Larivière
(2008), Homburg et al. (2009), and Hong et al. (2013).
The aims of this study are twofold. First to extend and apply the SPC model as proposed by Kamakura
et al. (2002). Second to use the service performance metrics identified in this extended SPC model as
a basis for performance segmentation. This will be achieved through the application of a Partial Least
Squares – Finite Mixture analysis on a sample of automotive retail dealers. Such a performance-based
segmentation will enable the identified groups to be thoroughly profiled in order to better understand
the drivers of dealer performance. Ultimately, this will elucidate improved levels of output vis-à-vis
invested inputs and guidance regarding the allocation of resources to this end.
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The plan and structure of the forthcoming chapters in this thesis is as follows. Chapter 2 will provide
a review and commentary of the existing literature and theoretical foundations relating directly to this
study, as well as laying the groundwork for an extended SPC model. Chapter 3 will look specifically
at the automotive retail service environment. Chapter 4 outlines the research objectives and
hypotheses before Chapter 5 presents the research design, sampling methodology and epistemology.
Results of the study are put forward in Chapter 6 and finally Chapter 7 concludes with a discussion
around the implications, limitations and direction for future research.
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Chapter 2
Theoretical Foundations and Literature Review
“To be sure, the management challenges are more severe in the service sector than in the
manufacturing sector. However, the high productivity levels attained by leading-edge service
companies indicate that attention from management can result in vastly improved performance
throughout the service economy. What is required to fulfil this potential is a better
understanding of services and a set of tools, techniques, and policies to help keep management's
focus on productivity improvement. The rigorous application to the service sector of those
management techniques that have been so effective in the manufacturing sector is a start.”

(Van Biema & Greenwald, 1997, p. 88)

2.0 Chapter Overview
In this chapter an overview of the extant literature is presented. Specific attention is paid to the
evolution of the SPC and, in particular, the need to refine and extend it from both theoretical and
managerial perspectives. This chapter begins by examining service performance measurement in
more detail. In so doing it explores the evolution of performance management initiatives, outlining
several mainstream performance measurement frameworks. Next it considers the emergence of chainlink performance models, in particular the Return on Quality (Rust, Zahorik, & Keiningham, 1995)
and SPC frameworks. It concludes by proposing an extended SPC that will serve as the foundation
for this study.

2.1 Introduction
The SPC stems from a systematic analysis of the inter-relationships among profitability, customer
loyalty, and employee satisfaction, loyalty, and productivity. The original SPC (Heskett et al., 1994)
has undergone several modifications over the years (e.g. Loveman, 1998; Silvestro & Cross, 2000,
Rucci et al., 1998; Larivière, 2008; Kamakura et al., 2002; Myrden, Kelloway, & Kevin, 2013).
However the fundamental nature of the research has always been to look at how investments in
operational inputs (attributes, enhancements, etc.) drive customer perceptions and behaviour, and
ultimately contribute to bottom-line revenue. This research remains consistent with these themes.
Specifically, it considers how the components of an extended SPC can be used to segment
organisations based on their service performance. It also uses the extended SPC framework to test the
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strength of the relationships between service performance metrics, and finally examines the impact
of time on these causal relationships.

2.2 The Measurement of Service Performance
In the late nineties Van Biema and Greenwald (1997) posited that if the manufacturing sector could
improve efficiency by embracing more advanced performance management systems, then so too
could the service sector. With major growth in the service industry experienced over the past decade,
this was an opportunity worth pursuing.
Despite the intuitive appeal, researchers pointed to the inherent challenges associated with the
measurement of service performance such as intangibility, difficulty of replication, the simultaneous
nature of production and consumption and the inability to store unused ‘deliverables’, facts all borne
out in the literature (Fitzgerald et al., 1991; Brignall, 1997; Merchant, 1998). The problem appeared
to be exacerbated by unsettled internal strategies, evidenced by the fact that between 40% and 60%
of companies changed their performance management system between 1995 and 2000 (Kennerley &
Neely, 2002) and that in another study conducted by Pfeffer (1998), 73% of all service firms surveyed
made changes to the way in which they measured service performance over a two year period.
This void in research focus has served to stimulate the service performance debate. Since the 1990s
the academic and professional dialogue surrounding the measurement of service performance
increased exponentially (Shields, 1997; Neely, 2005). In fact, when a search of academic database
search terms such as “service performance”, “service performance measurement” and “measuring
services” (to list a few iterations), is conducted, the results tend to be fairly predictable. Pre-1980
studies tend to be few and far between and for the most part, isolated in nature. The 1980’s and 1990’s
are characterised by an increase in research activity, while the past decade has witnessed a steady
stream of incremental and diversified additions to the body of literature.
As may be expected, this deluge of research effort has added to the depth and quality of knowledge
in this area. Some researchers have focused on the development of performance frameworks as
opposed to the development of specific performance measures, while others have provided
customisable tools that can be used as part of an all-encompassing performance management system.
While the focus of this study is limited to the service sector, performance measurement systems have
typically been adaptable across industry sectors. To provide a snapshot of how these frameworks
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have developed over time, their evolution is considered, where appropriate drawing specific attention
to their suitability to the service arena.
Prior to 1980, the base reference point for performance measurement was financial in nature. This
included Return on Investment (ROI), Return on Equity (ROE), Return on Capital Employed
(ROCE), and derivatives thereof (Simons, 2000). This financially orientated thinking extends as far
back as 1903 with Du Pont’s Pyramid of Financial Ratios2 (Chandler, 1977).
The 1980’s saw organisations starting to challenge traditional accounting systems, in particular the
observable disconnect between strategy and operations (Taticchi et al., 2010). This led to the
emergence of models such as Economic Value Added (Stewart, 1990) and Activity Based Costing
(Cooper & Kaplan, 1988). It was however a model proposed by Cross and Lynch (1988) which broke
new ground.
2.2.1 The (SMART) Performance Pyramid System
The Strategic Measurement Analysis and Reporting Technique or SMART model (Cross & Lynch,
1988), was the first, modern-era model to incorporate internal and external measures, modelling the
company as an integrated system. Based on a process improvement initiative deployed at Wang
Laboratories in the United States, the SMART model emerged from a desire by senior management
to: measure departments and functions on how they contribute separately and collectively in meeting
the organisation’s strategic mission; link operations to strategic goals; integrate financial and nonfinancial information, so that it can be used operationally; focus all business activities on the future
requirements of the organisation; and change performance, incentive, and rewards systems to drive
performance. The SMART model served as a forerunner to a surge of strategic and integrated models
that challenged conventional thinking in the performance measurement space, including an adaptation
by Lynch and Cross (1991), known as the Performance Pyramid System.
The manner in which performance objectives are communicated or cascaded through an organisation,
both top-down and bottom-up, is an aspect addressed by the (SMART) Performance Pyramid System.
Originally conceptualised by Judson (1990) and then refined by Lynch and Cross (1991), the
(SMART) Performance Pyramid System includes four levels. The top of the pyramid reflects the
corporate mission, while the lower three levels comprise the strategic business units, the business
operating systems, and the departments and work centres. The base of the pyramid also includes four

2

E. I. du Pont de Nemours and Company, an American chemicals company founded in the early 1800’s, implemented
a hierarchical pyramid of financial ratios which linked measures at different levels of the organisation with an ultimate
focus on return on equity.
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performance levers, i.e. quality, delivery, process time and cost. This framework ties together the
hierarchical view of business performance measurement with the business process view (Neely et al.,
2002). It also makes a clear distinction between measures that are of interest to external parties (e.g.
customer satisfaction, delivery and quality) and measures that of direct interest within the business
(e.g. cycle time, waste, productivity). In practice, objectives are interpreted down the pyramid while
measures are communicated up, linking strategy to operations. This notion of performance or
feedback loops is viewed as a strength of the model (Taticchi & Balachandran, 2008).
The Performance Pyramid System is particularly useful for monitoring performance across various
levels of the organisation, including corporate, strategic business unit, departmental and work centre
levels (Laitinen, 2002). However the omission of direct personnel measures, together with the failure
to specify the form and process for developing measures, is viewed as a shortcoming (Anderson &
McAdam, 2004), as is the lack of integration relating to continuous improvement (Yadav & Sagar,
2013).
While the SMART model and its Performance Pyramid adaptation provided early impetus around the
concept of integration, another model (sharing similar timelines) was breaking new ground in terms
of the concept of balanced performance.
2.2.2 The Performance Measurement Matrix
In an article entitled, “are your performance measures obsolete?” Keegan et al. (1989), presented the
Supportive Performance Measures approach or Performance Measurement Matrix. Positing that the
performance measures in many companies were either out of date or irrelevant, the authors reinforced
the notion that performance measures should provide the link between business unit actions and
strategic plans. In presenting a matrix approach to performance measurement they suggest the
following key points need to be taken into account: (1) performance measures should be derived from
organisational strategy; (2) performance measures need to be hierarchical and integrated across
business functions; (3) performance measures must support an organisation’s multi-dimensional
environment; (4) and performance measures must take into account organisational costs (Keegan et
al., 1989).

The Performance Measurement Matrix is wide-ranging and seeks to integrate different classes of
organisational performance, i.e. financial, non-financial, internal and external. It also provides the
opportunity to map all possible measures that are relevant to an organisation’s performance and to
identify any that may have been left out, or to add others where more focus may be required (Neely,
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Kennerley, & Adams, 2007). Keegan et al. (1989) provide guidance to those seeking to establish a
matrix for their own organisation. That includes understanding where to start and how think through
the process of formulating an appropriate set of performance measures. The authors also draw
attention to the importance of ensuring that performance measures are based on a thorough
understanding of cost relationships and behaviour, and of the need to link budgeting and reporting
processes to the performance measurement system that is put in place.
Although the framework presented is simple, flexible, and capable of accommodating any measure
of performance, it is not as intuitive and well-packaged as models such as the Balanced Scorecard
(Kaplan & Norton, 1992) which followed it, nor does it draw links between the various business
performance dimensions. The framework also does not include dimensions relating to customers and
employees, and therefore cannot give a truly balanced view of performance (Striteska & Spikova,
2012).
2.2.3 The Results – Determinants Framework
The Performance Measurement Matrix was followed by another model seeking to present an
integrated view of performance. Introduced by Fitzgerald et al. (1991), the Results-Determinants
framework is based on a proposition that traditional performance management systems, by focusing
almost exclusively on financial measures, fall short due to their failure to measure and monitor
multiple dimensions of performance. Fitzgerald et al. (1991) advocated that the needs of both internal
and external stakeholders should be taken into account. Examining 11 large, for-profit service
businesses in the UK, they proposed a performance management model consisting of three main
elements: a control model, a recommended level of organisational analysis, and a range of
performance management dimensions. The authors hold out a feed-forward / feedback control model
in which performance management is part of feedback control. This also serves as an inducement to
appropriate action and organisational learning, at the right organisational level and at the right stage
of the decision-making process (Brignall & Ballantine, 1996).
The Results-Determinants framework introduces six performance management dimensions - two
concerned with measuring the results of the company’s strategy (i.e. competitiveness and financial
performance) and four dimensions isolating the determinants of the company’s competitive success
(i.e. quality, flexibility, resource utilisation and innovation). In specific terms they encompass the
following: Competitiveness (examinations of relative market share and position, sales growth and
scrutiny surrounding the customer base); Financial Performance (assessment of profitability,
liquidity, capital structure, key performance ratios); Quality of Service (based on measures of
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reliability, responsiveness, appearance, cleanliness, comfort, friendliness, communication, courtesy,
competence, access, availability, security, etc.); Flexibility (relating to volume flexibility,
specification and speed of delivery); Resource Utilisation (assessment of productivity, efficiency,
etc.); Innovation (performance of the innovation process, performance of individual innovations,
etc.). Brignall and Ballantine (1996) note that there are interactions and trade-offs between the six
dimensions and that these should be considered during the strategy formulation process in order to
develop a balanced strategic plan.
The Fitzgerald et al. (1991) model is pitched at a strategic business unit (SBU) level. This is a response
to the fact that many large service organisations are diversified and potentially geographically
dispersed. Making the assumption that SBU level business dimensions are defined, the management
team’s task is therefore to select and implement a competitive strategy while satisfying overall
organisational performance objectives.
One of the strengths of the Results-Determinants framework is that it reflects the concept of causality,
suggesting that results achieved are a function of past business performance in relation to specific
determinants, i.e. results are viewed as lagging indicators, and determinants as leading indicators.
This however puts the onus on the firm to identify drivers of performance in order to achieve the
desired performance outcomes (Fitzgerald et al., 1991). The model also has limitations, with
commentators noting that certain non-financial measures and behavioural aspects of stakeholders,
particularly as they relate to performance, have been neglected (Yadav & Sagar, 2013). The level of
organisational analysis, i.e. the SBU level, is similarly highlighted as a potential shortcoming.
Brignall and Ballantine (1996) suggest that it is important to recognise that performance management
takes place at other levels within service organisations. Drawing specific reference to the corporate
level where managers monitor the progress of SBUs and make decisions regarding resource analysis,
they propose a refinement and extension of the Fitzgerald et al. (1991) model. This includes a
proposition that the style of corporate / SBI relations should determine what is monitored in the
performance management systems at corporate and senior SBU levels.
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2.2.4 The Balanced Scorecard
Interestingly, there are significant similarities between the dimensions included in the Results –
Determinants framework and those established by Kaplan and Norton (1992; 1993; 1996) with their
Balanced Scorecard. In particular the notion that cause and effect relationships within a firm’s value
chain are seen in between the results of strategic success and the determinants of this success.
Kaplan and Norton (1992) reasoned that a set of balanced measures across the organisation could
overcome the problems associated with traditional performance measurement systems. Their
Balanced Scorecard approach, which evolved out of a study with 12 leading companies, enabled
managers to look at four important perspectives of performance that provide a fast but integrated view
of the business (Letza, 1996). The four perspectives which were held out included: financial (i.e. how
do we look to shareholders?); non-financial - internal business perspective (i.e. what must we excel
at?); innovation and learning (i.e. how can we continue to improve and add value?); and customer
(i.e. how do customers see us?) (Kaplan & Norton, 1992).
The primary purpose of the Balanced Scorecard is to give managers a comprehensive view of the
business and to help communicate and implement an organisation’s strategy (Wongrassamee,
Gardiner, & Simmons, 2003). Kaplan and Norton (1992) consider the financial perspective to reflect
past performance and the three additional measurement categories, i.e. customer, innovation and
learning, and internal business processes, as drivers of future performance. This could also be viewed
as a distinction between results measures (outcomes) and driver measures (enablers of future
performance). Kaplan and Norton (1993) point out that the Balanced Scorecard should not be viewed
as a template which can be applied to businesses in general. Different scorecards will be required for
different market situations, product strategies and competitive environments.
According to Atkinson, Waterhouse, and Wells (1997) there are four things which a performance
measurement system must do. First, it should help the organisation assess whether they are receiving
the expected contribution from employees and suppliers. Second, it should provide feedback on
whether the organisation is giving each stakeholder group the support required in order to achieve its
main objectives. Third, it should help the organisation build and implement processes that contribute
to achieving their strategic objectives. And fourth, it should assist with the assessment and monitoring
of strategic planning in accordance with the agreements negotiated with key stakeholders. Reflecting
on these points, the Balanced Scorecard has emerged as a means of fulfilling the traditional objective
of measuring the organisation’s success. It goes further however by presenting an integrated approach
whereby organisational vision and strategy are converted into goals, indicators and targets, which are
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then translated through perspectives other than financial (Speckbacher, Bischof, & Pfeiffer, 2003).
The Balanced Scorecard also serves to translate strategy into operational terms, helping align the
organisation and focus the efforts of business units and employees (Frigo & Krumwiede, 2000).
Among the strengths of the Balanced Scorecard approach is that it explicitly links different
dimensions of business performance to organisational strategy (Neely, 2002). It also serves as a
framework for setting objectives, improving communication and providing feedback on strategic
decision-making (Anthony & Govindorajan, 1998). Further to this, the consideration of the links
between organisational strategy, outcome and activity objectives is particularly useful at a managerial
level, serving to reinforce the beliefs of the management team as to how these linkages manifest
themselves in the operational environment. This process builds consensus around the strategy and
ultimately improves the effectiveness of its implementation (Amason, 1996). The Balanced Scorecard
also focus management attention and develops bridges between different functional areas
(Akkermans & Oorschot, 2005). Finally, it helps balance both internal and external business aspects,
highlighting the importance of internal processes to achieve business results and the external
significance of customers and market positioning (Olve, Petri, Roy, & Roy, 2003).
The Balanced Scorecard has been applied across a wide range of organisations, and appears well
suited to service environments. According to Bain & Company by 2002 it had been implemented by
half of the Global 1000 companies (Calabro, 2001). Other surveys estimate that between 40% to 60%
of firms across the United Kingdom and the United States had either implemented or explored the
Balanced Scorecard for at least some of their business units (Speckbacher et al., 2003). The four
perspectives allow for sufficient flexibility and customisation at an organisational level and the focus
on vision and strategy allow for adaptation, regardless of industry. The fact that organisations are
encouraged to identify, develop and construct their own measures and initiatives add weight to this
point (Kaplan & Norton, 1992). Evidence has also been found of organisations electing to add or
subtract perspectives based on their own context (Olson & Slater, 2002; Hoque & James, 2000;
Malina & Selto, 2001).
Despite its intuitive appeal, the Balanced Scorecard is not without its critics. The absence of a
competitiveness dimension (Neely, Gregory, & Platts, 1995), the failure to isolate human resource
components such as employee satisfaction and engagement (Brown, 1996), the lack of product /
service quality considerations (Maisel, 1992), the lack of a mechanism to maintain the relevance of
the initially defined measures (Hudson, Smart, & Bourne, 2001), and the lack of an environmental /
community perspective (Lingle & Schiemann, 1996) are all seen as shortcomings. Neely et al. (1995)
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also point out that although the framework is useful, it is not necessarily founded on a solid base of
performance measurement system design. This extends to the fact that the Balanced Scorecard does
not point to a bottom-line score or over-arching perspective with clear recommendations, and remains
just a list of metrics (Jenson, 2001).
2.2.5 Kanji’s Business Scorecard
The popularity and sometimes academically contentious nature (e.g. Malina & Selto, 2001;
Schneiderman, 1999) of the Balanced Scorecard has served to inspire several reinventions and
refinements. Most notable among these, Kanji’s Business Scorecard (Kanji & Sa, 2002) was
conceptualised in order to overcome a number of limitations. In presenting their model, the authors
suggested that the Balanced Scorecard fell short in two key areas, namely that the causality links
between the four perspectives were ambiguous and problematic, and (as previously suggested) that
the model failed to recognise the contributions of stakeholders such as employees and suppliers. They
also made the point that the Balanced Scorecard focuses almost entirely on top-down performance
measurement, not making room for a participative approach (Kanji & Sa, 2002).
Kanji’s Business Scorecard proposes to capitalise on the potential of the Balanced Scorecard,
simultaneously addressing its weaknesses by integrating its concepts with Kanji's Business
Excellence Model (Kanji, 1998). This involves blending principles of Total Quality Management
(TQM) with critical success factors, defined by Kanji (1998) as the few key areas of the organisation,
which if appropriately managed, will enhance competitiveness and business excellence. In specific
terms this includes integrating the four perspectives of the Balanced Scorecard so that they feed each
other in a cycle of continuous improvement. Conceptually this can be expressed as follows: delighting
stakeholders in order to drive revenue generation and investor returns; using increased revenues in
order to develop enhanced processes and learning; capitalising on better processes and learning in
order to delight stakeholders and create business excellence (Kanji & Sa, 2002).
Recognising the importance of having a solid strategic foundation, Kanji’s Business Scorecard model
holds out that organisational values should shape an organisation’s vision, mission and strategy.
These will then become the drivers of process excellence, organisational learning and stakeholder
delight (Kanji & Sa, 2001). The model produces a metric known as Kanji’s Business Scorecard Index
(KBSI), providing a tracking mechanism aligned to stakeholder value and an organisation’s
reputation for quality.
Kanji’s Business Scorecard contributes to the performance measurement space in several ways,
including: providing a multi-perspective view of performance (similar to the Balanced Scorecard);
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linking organisational values and overall strategic direction; providing a generic model and an index
metric which can be used for benchmarking; and serving as a gap analysis to highlight areas of
opportunity and guide resource deployment (Striteska & Spikova, 2012). The model also serves to
shift the language of the Balanced Scorecard from ‘customers’ to ‘stakeholders’, and from ‘financials’
to ‘stakeholder value’, an innovation acknowledged by Taticchi and Balachandran (2008), as a
positive move. While Kanji’s Business Scorecard aims to improve on the Balanced Scorecard, it too
has limitations, specifically the fact that is designed for senior management and does not necessarily
filter down the organisation. It also fails to provide overt guidelines on how to effectively develop
and implement a performance measurement system (Striteska & Spikova, 2012). Having been
inspired by the Balanced Scorecard, Kanji’s Business Scorecard is seemingly appropriate for all
industries and business sectors.
2.2.6 The EFQM Excellence Model
Performance models have also spawned from single areas of focus such as quality excellence. In the
early 1980’s the need for organisations to focus on quality, competitiveness and productivity led to
calls for the introduction of a national quality award in the United States (Olve & Wetter, 1999). In
response to this the Malcolm Baldridge National Quality Award was established in 1987. Best known
as an award-based framework, the Baldridge model incorporates a set of weighted performance
criteria and sub-criteria. The model is underpinned by core values and concepts consistent with highperforming organisations including: visionary leadership; customer-driven excellence; organisational
and personal learning; valuing employees and partners; agility; focus on the future; managing for
innovation; management by fact; public responsibility and citizenship; focus on results and creating
value; and systems perspective. These are subsequently supported by seven categories of performance
criteria: (1) Leadership; (2) Strategic Planning; (3) Customer and Market Focus; (4) Information
Analysis; (5) Human Resource Focus; (6) Process Management; and (7) Business Results (Ashton,
2007). While the model was initially established to promote and recognise the quality achievements
of US companies, as of the early 2000’s only a few hundred companies had in fact applied for the
award. Its popularity as a performance measurement framework is however reinforced by the fact
that more than 2 million copies of the award criteria had been requested over the same time period
(Flynn & Saladin, 2001).
The impact of the Baldridge award had further knock-on effects outside of the US. In 1988, with the
endorsement of the European Commission, 14 major European companies founded the European
Foundation for Quality Management (EFQM). In 1992 the EFQM presented the inaugural EFQM,
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European Quality Award, the criteria being the demonstration of excellence in the management of
quality and continuous improvement (Shergold & Reed, 1996).
The criteria used to identify winners of the European Quality Award are based on the EFQM
Excellence Model, which places an emphasis on self-assessment and improvement (Wongrassamee
et al., 2003). The primary purpose of the EFQM Excellence Model is to provide a systems perspective
for managing performance. Comprising a framework of nine criteria based on leading-edge
management practices, the model provides a common language for communicating and sharing best
practices. The criteria are split into two categories - enablers and results. Enablers encompass what
an organisation can influence, while results cover what an organisation will achieve. The nine criteria
are assigned as per Table 2.1.
Table 2.1 EFQM Excellence Model Criteria
Enablers
1

Leadership

How the leaders in the organisation develop and communicate a
vision that is committed to total quality and continuous improvement.

2

People Management

How the organisation handles its employees and assists them to
realise their full potential.

3

Policy and Strategy

How the organisation implements strategy in support of its vision,
mission and values.

4

Resources

How effectively the organisation utilises its internal and external
resources.

5

Processes

How the organisation designs, manages and improves its processes in
order to meet the expectations of customers and other stakeholders

Results
6

People Satisfaction

How the organisation is performing from an employee perspective

7

Customer Satisfaction

How the organisation is performing from a customer perspective.

8

Impact on Society

How the organisation is meeting the needs and expectations of the
broader society in which it operates.

9

Business Results

How the organisation is performing relative to its planned
performance and in terms of shareholder expectations.
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In practice the EFQM Excellence Model is supported with a continuous feedback loop known as the
RADAR methodology. This methodology consists of 5 steps: (1) Results - determine required results;
(2) Approaches - plan and develop approaches; (3) Deployment - deploy approaches; (4) Assessment
- assess results; (5) Review - review results. This feedback loop enables a comprehensive, systematic
and consistent review of organisational activities and results (Rusjan, 2005).
Apart from its deployment as a set of award criteria, the EFQM Excellence Model has widespread
acceptance in the market and, despite not being designed as such, is used as a performance
management framework in many businesses. This includes service organisations such as TNT
Express, British Telecoms and ICL (Lascelles & Peacock, 1996). The model’s appeal lies in its nonprescriptive approach to performance management, inferring that there are many ways of achieving
high levels of quality management. Managers are able to self-assess themselves against the nine
criteria, enabling them to fully understand how they are tracking and then to use benchmark data in
order to drive continuous improvement (The European Foundation for Quality Management, 1996).
The model allows for the creation of a shortlist of indicators based on best practice and utilises
feedback from result areas in order to improve enablers. Ray (2003) also makes the point that it
provides organisations with common management terminology and tools, aiding the exchange of best
practices both inter-organisation and across different industry sectors.
Despite its high rate of adoption, the EFQM Excellence Model has several limitations. First, while
the model does provide direction and feedback on performance, it does not assist with the
implementation of strategy. Second, links between enablers and results are tenuous and therefore fail
to provide focus or an indication of priority. Third, the model criteria are not company specific,
leaving little room for differentiation. Fourth, in practical terms there is a tendency for the model to
drive bureaucracy within the organisation (Striteska & Spickova, 2012). And fifth, the model does
not consider the dynamics of a changing external environment (Yadav & Sagar, 2013).
2.2.7 The Performance Prism
While the Balanced Scorecard, Kanji’s Business Scorecard and Performance Measurement Matrix
consider both financial and non-financial dimensions, their references are largely restricted to
shareholders and customers. Another performance framework, the Performance Prism (Neely et al.,
2002), addresses this aspect. While not specifically targeted at service organisations, it has
widespread service industry applicability. Essentially the Performance Prism is a framework for
measuring organisational performance and for selecting performance measures, which takes account
of the two-way relationships between an organisation and all its stakeholders. As in the case of the
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Fitzgerald et al. (1991) framework, the model takes a similar approach to the Balanced Scorecard in
that non-financial measures of performance are analysed, but it also takes account of a wider range
of stakeholders including investors, customers, employees, suppliers, regulators, and communities
(Tangen, 2004).
As a three dimensional model the Performance Prism examines five distinct but interlinked facets.
First, stakeholder satisfaction – who are the key stakeholders and what do they want and need?
Second, strategies - what strategies do we have to put in place to satisfy the wants and needs of these
key stakeholders? Third, processes – what critical processes do we require if we are to execute these
strategies? Fourth, capabilities – what capabilities do we need to operate and enhance these processes?
And fifth, stakeholder contribution – what contributions do we require from our stakeholders if we
are to maintain and develop these capabilities?
According to Neely (2002), the stakeholder-centric nature of the Performance Prism goes beyond the
collective understanding of the psychological contract between employers and employees to
encompass psychological contracts between an organisation, its customers and suppliers as well as
its industry’s regulators.
The strengths of the Performance Prism are that it scrutinises an organisation’s existing strategies
before selecting measures, and that it takes into account the perspectives of stakeholder traditionally
neglected in other performance frameworks, e.g. the Balanced Scorecard and Results-Determinants
Framework. According to Neely (2002), the Performance Prism provides a balanced view of the
business, highlighting internal and external measures, as well as incorporating financial, nonfinancial, efficiency and effectiveness metrics. It does however fall short in failing to explain how
performance may be improved or how the framework might fit in with other performance
management systems that a firm may already have implemented (Tangen, 2004).

The application of the Performance Prism in a service environment is documented in a paper by
Neely, Adams, and Crowe (2001). Articulating the case of DHL, a UK based, international express
courier company, the authors describe how the company implemented a new system for performance
measurement. Having come to the conclusion that their existing performance reviews were failing to
identify the root causes of under-performance, the DHL board decided to revisit the review process
and the performance metrics that were being looked at. Introduced as a framework to help guide their
thinking, the Performance Prism proved to be an ideal structure for answering the questions that were
deemed to be crucial for the business. The use of the Performance Prism helped the management of
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DHL think through what was important. This included helping them manage the business on a
strategic level and supporting them to make better decisions regarding performance improvement.

Aside from the mainstream models and frameworks that have been highlighted, there are a number
of less prevalent performance measurement systems which are found in the literature. Amongst others
these include: The Performance Measurement Questionnaire (Dixon, Nanni, & Vollman, 1990); The
Cambridge Performance Measurement Framework (Neely et al., 1996); The Consistent Performance
Measurement System (Flapper, Fortuin, & Stoop, 1996); The Integrated Performance Measurement
System (Bititci, Turner, & Begemann, 1997); The Integrated Performance Measurement Framework
(Medori & Steeple, 2000); and The Performance, Development, Growth Benchmarking System (StPierre & Delisle, 2006).

While these performance frameworks and others like it have attempted to frame the general and
service performance space, they have fallen short in terms of not directly linking service inputs to
outputs. Brown (1996) did put forward an input, processes, outputs and outcomes framework which
was conceptually appealing. The model argues that each stage is the driver of the performance of the
next, thereby developing thought processes around cause and effect relationships between various
measures. The framework distinguishes between outputs, i.e. products and services, and outcomes,
i.e. stakeholder satisfaction, while also holding out goals in the form of bottom-line business results,
e.g. revenue, profit, and return on investment. Brown’s model also lends itself to lead benchmarking
around the input and process dimensions serving to shape better output and outcome goals and results
for the organisation (Purbey, Mukherjee, & Bhar, 2007). Brown’s simple analogy of baking a cake,
i.e. input measures (volume of flour, quantity of eggs, etc.); process measures (oven temperature,
length of baking time); output measures (quality of texture, taste); outcome measures (cake eater
satisfaction), albeit intuitively useful, restricts the application of the model beyond a simple process
focus (Neely et al., 2000).
The aforementioned cause and effect examination of a firm’s value chain is muddied by the need to
be all-inclusive and to develop a model that deals with a wide range of inputs. It is this thinking that
spawned an alternative returns-based modelling focus.
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2.3 The Emergence of an Integrated Chain-link Model
As thinking in the area of service performance measurement continued to develop, so the value of
‘top-to-bottom’ models emerged. These conceptualisations encompassed not only bottom line
corporate outcomes (i.e. revenue / profitability), but factored in customer behaviour, customer
perceptions, operational inputs and the impact of human resource deployment.
Within this context, cause and effect relationships were considered critical, in particular for the role
they played as ‘strategic signposts’ for managerial decision-making.
The notion that cause-effect relationships exist between variables such as customer satisfaction,
customer behaviour and financial performance is not new and together with the impact of service
quality has been the subject of much research. Larivière (2008) points out that these research efforts
can be classed into three distinct streams.
The first stream encompasses studies surrounding customer satisfaction and service quality and how
they impact on behavioural intentions. In other words, the likelihood of customers to stay (e.g.
Burnham et al., 2003), to repurchase (e.g. Cronin & Taylor, 1992), to recommend (e.g. Mittal et al.,
1999), to switch (e.g. Chakravarty et al., 2004), to pay price premiums (e.g. Cronin et al., 2000), and
so on.
The second stream builds on this by examining actual behavioural outcomes as opposed to intentions.
For example, customer churn (e.g. Bolton, 1998), future service usage (e.g. Bolton & Lemon, 1999),
cross-buying (e.g. Verhoef, Franses, & Hoekstra, 2001) and share of wallet (e.g. Keiningham,
Perkins-Munn, & Evans, 2003).
And finally, a third stream which explores the linkages between customer satisfaction, service quality
and profitability. This third stream is clearly important from a managerial perspective as its intent is
to provide key insights into the value of operational and strategic investments.
A host of studies in this third stream make use of chain-link frameworks and the SPC noticeably falls
among these. The other well-known models in this outcomes-based genre are the Return on Quality
or ROQ model first espoused by Rust, Zahorik, and Keiningham (1995), and the Action-Profit
Linkage Model introduced by Epstein and Westbrook (2001). While this study proposes an extension
of the SPC it is worthwhile examining the approaches adopted by these alternate models.
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2.3.1 The Return on Quality Model
The primary ROQ model (Rust, Zahorik, & Keiningham, 1995) (see Figure 2.1) proposes that
effective quality improvement efforts yield an increase in perceived quality, customer retention and
possibly reduced costs. It continues to then posit that increases in customer satisfaction exert a
positive effect on customer retention and word of mouth. While there are some notable differences
between the SPC and ROQ models, the similarities include driving the firm’s operational processes
via feedback and analysis of perception-based customer surveys. Both models ultimately seek to
identify key service attributes that impact service quality and the firm’s financial performance and
provide practical guidance for management seeking to improve in these areas.
Holding out the example of the Wallace Company, a winner of the Malcolm Baldridge National
Quality Award in 1990, Rust, Zahorik, and Keiningham (1995) note that the high level of expense
that the company incurred in pursuit of the award resulted in unsustainable losses and ultimately
bankruptcy two years later. A similar story is accounted in relation to Florida Power & Light who ran
into financial difficulty due to rising costs in a quest to win the prestigious Deming Prize. The authors
use the context of these two organisations to reinforce the notion of linking service quality with
financial accountability.
The ROQ approach is based on a core set of assumptions, namely quality is an investment; quality
efforts must be financially accountable; it is possible to spend too much on quality; and not all quality
expenditures are equally valid. True to the assumptions the model places the emphasis on evaluating
expenditure on quality improvement as an investment, and one in which the financial impact should
be evaluated.
Rust, Zahorik, and Keiningham’s (1995) model hypotheses that the relationship between service
quality improvement and profitability is a cause-effect or chain-link affiliation. The model suggests
that improvement efforts will have a positive effect on service quality, service quality then serves to
enhance customer satisfaction and the perception of service quality, this leads to both customer
retention and positive word of mouth, building revenue and market share, and ultimately profitability.
Improvements in quality are also considered to lead to cost reductions, thereby further enhancing the
profit equation. In simple terms, the ROQ adopts a customer-centric point of view, addressing the
degree to which improvement in service contributes to customer satisfaction and the extent to which
customer satisfaction contributes to financial outcomes.

Page | 33

Figure 2.1 Return on Quality Model (Rust, Zahorik, & Keiningham, 1995)

The application of the ROQ model in service environments has been examined by several authors.
Rust, Keiningham, Clemens, & Zahorik (1999) reflected on the efforts of Chase Manhattan Bank,
with the aim of evaluating the utility of the ROQ approach in assessing the financial effects of
customer service initiatives. Investigating the impact of a service improvement program across four
retail branches of Chase Manhattan Bank, the authors hypothesised that a training program designed
to improve staff capability and the overall level of customer service would have a positive impact on
customer satisfaction and that this would have a meaningful impact on branch profitability. The
results of the study showed that customer delight did not increase to the extent expected, however
there was an effective reduction in the proportion of dissatisfied customers, a positive yet unexpected
outcome. The impact on financial results was also deemed to be positive with forward projections
showing an estimated 44.4% return on investment relating to the quality improvement initiative.
Rust et al. (2002), drew on the concepts of the ROQ framework to assess whether financial benefits
derived from quality improvements were a result of revenue expansion, cost reduction or a
combination of the two. Drawing on data from a set of around 100 US firms, while not limited to
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service only environments, the study postulated whether a cost, revenue or dual-emphasis quality
improvement would have a stronger impact on organisational profitability. The outcomes supported
the notion that firms adopting a revenue-emphasis to manage quality improvements stood to reap the
greatest rewards. This included a significant positive impact on financial performance and on the
customer relationship.
Consideration of the impact of investments in quality improvement in the mobile telecommunications
industry provided the context for research conducted by Vilares and Coelho (2011). The study
presented an integrated methodology for identifying profitable investments in quality. This included
the identification of profitability for different levels of investment and a framework for prioritising
alternative investments. As for Rust, Zahorik, and Keiningham’s (1995) ROQ model, the framework
presented assumed a chain of causality linking investments in quality with improvements in technical
quality indicators, customer perceptions and satisfaction, and ultimately financial returns. The
research also included a cost-benefit analysis allowing several effects in the value chain to be
estimated. Applying structural equation modelling, the authors thought to estimate the incremental
revenues and associated profits concomitant with investments in quality improvement. The outcomes
of the research would have benefits in terms of investment selection and prioritisation, and resource
allocation. The results of the study illustrated the impact of quality investments and also showed that
increases in expenditure on quality alone were not enough to prompt an increase in organisational
profit. Furthermore, it was surmised that any benefits that are to be gained from quality improvement
may not be realised in the short term and should be evaluated over longer time period.
2.3.2 The Action-Profit Linkage Model
Rust, Zahorik, and Keiningham’s (1995) ROQ model explored the impact of quality on customer
perceptions, customer retention and organisational profitability. While proving guidance on where to
spend on service quality, on how much to spend, and on the likely impact these investments would
have from a financial perspective, it stopped short of answering the key question of how firms could
get to a position where they are maximising shareholder value. The ROQ model is also deliberately
framed around the notion of quality improvement; while acknowledged as a critical driver of potential
profits, it is not the only factor that should be taken into account (Epstein & Westbrook, 2001).
The notion that organisational profitability is linked, not to a single metric but to the actions taken at
a corporate level, is addressed by the Action-Profit Linkage model (see Figure 2.2), conceptualised
by Epstein, Kumar, and Westbrook (2000), and refined by Epstein and Westbrook (2001). The
Action-Profit Linkage model presents a general framework which lets managers see how their actions
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affect profitability. Drivers of business success and profit are identified, allowing causal links to be
developed and the impact of action taken to be estimated. The developers of the model suggest that
this shifts attention from a preoccupation with specific performance measures to a level of
consciousness regarding how performance measures work in a system and how they impact on
shareholder value.
The action-profit linkage model begins with corporate strategy and comprises four primary
components (1) company actions; (2) delivered product / service; (3) customer actions; and (4)
economic impact. These components are connected by any number of intervening variables. The
model proposes that the profitability of any action can be evaluated by examining the links between
the action, the intervening variables and the resultant variation to customer revenue (less the costs
associated with the action).
According to Epstein and Westbrook (2001), corporate strategy is the amalgamation of the initiatives
and actions that the company elects to perform or not perform. Company actions on the other hand
refers to the management decisions that shape the company’s activities. The model holds out that
actions may originate from six organisational domains. Corresponding with functional areas of the
firm these include: operations, information technology, marketing and sales, finance and accounting,
and external relationships. These are also customisable in that companies wishing to apply the model
can add or amend domains as appropriate. Under the model, each activity undertaken by the
organisation has a host of possible actions, each affecting the product or service delivered.
Amendments to the product or service delivered, amongst others, can include changes to product
attributes, brand perception, perceived customer experience and customer service. These in turn
impact on customer behaviour, e.g. perceptions, attitudes and reactions, ultimately being reflected in
corporate profitability, i.e. the sum of customer revenue adjusted by the cost associated with
undertaking the strategic actions (Kasperskaya, 2006). The cost of strategic actions may be directly
or indirectly related to the profitability of a specific customer group, and the resulting impact on profit
may also be affected by network effects in that an action intended for one group impacts on the
profitability of another (Westbrook, 2000).
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Figure 2.2 Action-Profit Linkage Model (Epstein & Westbrook, 2001)

The action-profit linkage model allows a business to trace its actions through the primary components
to organisational profitability. The causal link structure helps managers better understand the levers
that they can pull in order to improve performance (Epstein & Roy, 2001). In this regard it serves as
a decision-making tool, helping management make informed decisions in order to improve
profitability. Epstein and Westbrook (2001), point out a number of advantages that they believe the
model has. First, the model does not limit its focus to intermediate objectives such as customer
satisfaction or quality. It broadens the emphasis on action and how specific initiatives affect
employees, customers and corporate profitability. This takes into account the fact that the links
between intermediate measures such as customer satisfaction and profitability are not simple or
consistent from one organisation to the next. Second, the model serves as an investment-centric
decision-making framework. The ability to link specific actions with corporate profitability helps
management make decisions that are not isolated, but are linked to shareholder value. Third, the
model is applicable in any industry and business context by virtue of the fact that the variables
proposed in the generic framework can be customised by replacing them with suitably, contextrelevant indicators. In this regard the framework is just a starting point for exploring relationships
among key performance metrics (Taticchi & Balachandran, 2008). And fourth, the model is not reliant
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on any specific data-collection or estimation process. Instead an iterative approach is applied in order
to accumulate data and knowledge. Over time this results in a more comprehensive information
system relating specifically to the organisation in question.
The action-profit linkage model is similar in nature to the Balanced Scorecard (Kaplan & Norton,
1992) and activity-based costing, a methodology developed to provide insight into how cost structures
should be allocated to individual customers, products or services (Meyer, 2002). Akin to the Balanced
Scorecard, the action-profit linkage model takes into account a range of organisational aspects
including internal and external dimensions, and lead and lag indicators. And similar to activity-based
costing, it considers the firm as a collection of activities. It does however take a more comprehensive
view of the causal links between organisational action and results (Kellen, 2003).
Epstein and Westbrook (2001), describe how the action-profit linkage model has been applied in two
service firms, namely the Canadian Imperial Bank of Commerce (CIBC) and Browning Ferris
Industries, a waste disposal company located in the United States. In the case of CIBC, in reaction to
increasing customer defection rates, the management team developed a customised action-profit
model. Specific objectives included exploring how the company’s actions were affecting customer
behaviour and establishing a set of customer loyalty variables. The model proved to be an ideal
framework for helping the organisation identify key relationships and ultimately for driving bottom
line financial results. In a similar situation facing declining levels of customer satisfaction and
increasing levels of customer defection, Browning Ferris Industries focused on the drivers of
customer satisfaction and developed an inclusive action-profit chain. Through this process they
established that customer perceptions regarding the organisation’s dependability were key and put in
place a range of measures directly addressing these sensitivities. As for CIBC the results were
positive, with customer defection decreasing and profitability increasing.
While these examples of the model in action are promising, the lack of disclosed information limits
a definitive scientific judgement as to their effectiveness (Kasperskaya & Tayles, 2013). Despite the
lack of empirical scrutiny, the model does have support. For example, Shank, Lawler, and Carr (2004)
find intuitive appeal in the integrated and systematic approach to evaluating strategic management
decisions that the model offers. They draw on this thinking and the notion of causal linkages in
proposing an extension of the traditional strategic cost management model.
Having been introduced in 2001, the action-profit linkage model post-dates the ROQ and ServiceProfit Chain models, conceptualised in 1993 and 1994 respectively. Given those timelines, it draws
unambiguously from both models. The ROQ model serving to inspire the linking of company
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performance with a range of profitably drivers (notably service quality), and the Service-Profit Chain
providing a framework for incorporating inputs and variables such as employee and customer
satisfaction with profitability (Epstein and Westbrook, 2001).
While this chapter has thus far explored the ROQ and action-profit linkage models, attention is now
shifted to the Service-Profit Chain as the core component of the proposed research framework.
2.3.3 The Service-Profit Chain
The notion that a series of interconnected relationships work together to drive value is inherent in the
Service-Profit Chain (SPC) model proposed by Heskett et al. (1994). Borne out of a quest to
understand how a firm’s operational investments are related to customer perceptions and behaviours
and how these translate into profits (Kamakura et al., 2002), the model allows firms to shift their
focus from outcomes such as market share and profitability to causal factors. This is not an admission
that bottom line measures such as these are not important but rather an observation that successful
service organisations tend to focus on causes rather than effects (Heskett et al., 1994). The framework
that is presented links service operations, employee assessments and customer assessments to
organisational profitability. In so doing strategic guidance is provided to those firms seeking to
understand how the complex interactions between operational investments, customer perceptions,
and financial performance function (Kamakura et al., 2002).
The original SPC model (see Figure 2.3) hypothesised that relationships existed between: internal
service quality and employee satisfaction; employee satisfaction and employee loyalty &
productivity; employee loyalty & productivity, and external service value; external service value and
customer satisfaction; customer satisfaction and customer loyalty; and customer loyalty and growth
& profitability (Heskett et al., 1994). Each link in the chain contributes towards the construction of a
holistic service picture, compelling service organisations to quantify their investment in resources
and people, i.e. customers and employees (Heskett et al., 1994).
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Figure 2.3 The Service-Profit Chain (Heskett et al., 1994)

The authors of the original SPC model make the point that it is founded on the notion of placing
‘hard’ values on ‘soft’ measures, thereby enabling managers to set tangible targets for improving
service quality and customer service. This in turn widens the gap between the standout service
performers and their competitors (Heskett et al., 1994).
The core SPC research has also been applied and expanded by a number of other authors including,
for example, the combining of strategic and efficiency benchmarking (Soteriou & Zenios, 1999); the
linking of customer management effort to customer profitability (Bowman & Narayandas, 2004); the
examination of non-financial factors that drive customer profitability (Garland, 2004); an evaluation
of the impact of investments made in operational attributes on market penetration (Pasupathy &
Triantis, 2007); the consideration of social identity and the SPC (Homburg et al., 2009); the impact
of leadership and employee engagement on customer outcomes (Myrden, Kelloway, & Kevin, 2013);
an empirical study on the relationships between service innovation and firm performance (Lin, 2012);
an assessment of service climate as a missing construct in the SPC (Hong et al., 2013).
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Measures of organisational performance

Also of interest is the fact that studies in this third research stream have considered various measures
of organisational performance. These have included: return on assets (Anderson et al., 1994;
Dimitriades & Papalexandris, 2011); stock-price performance (Hendricks & Singhal, 2001); shortterm branch profitability (Soterious & Zenios, 1999); sales per labour hour (Sulek, Lind, &
Marucheck, 1995); market share and net present value (Rust & Zahorik, 1993); cash flow growth and
stability (Gruca & Rego, 2005); change in revenue (Bouchet & Zboja, 2012); and brokerage
performance (Fazlzadeh , Faryabi, Darabi, & Zahedi, 2012).

This performance orientation of the literature is also related to customer equity research models (e.g.
Rust et al., 2004). In general these models tend to link customer perceptions and marketing activities
to financial metrics (Kamakura et al., 2002). It should be noted that despite the obvious cause-effect
similarities between these models and the SPC / ROQ models, the primary divergence emerges with
the broader perspective adopted by the customer equity approaches. In other words they tend not to
be limited to service environments, rather addressing linkages between the entire marketing mix and
customer profitability (e.g. Kumar & George, 2007). Homburg et al. (2009) also point out that while
the SPC and ROQ models focus on improving internal service operations for an entire customer base,
customer equity models focus on identifying profitable customers. Further to this it is of interest to
note that one of the key differentiators between the SPC and ROQ models is that ROQ explicitly
models costs and benefits associated with quality-based investments, an aspect not considered in the
primary SPC framework (Kamakura et al., 2002).
Studies have also encompassed examinations of firm-level performance (Silvestro & Cross, 2000) as
well customer-level performance such as those conducted by Garland (2002), Bowman and
Narayandas (2004), and Kamakura et al. (2002).
Larivière (2008) proposed an integration of all three research streams and examined the links between
perceptual and behavioural customer metrics and multi-period customer profitability. The aim of the
study was to test a comprehensive SPC model, taking into account two customer retention metrics
(additional purchase and partial churn) as well as introducing the notion of multi-period customer
profitability, a gap which was noticeably evident in early SPC studies.
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Contexts, constructs and performance metrics
The evolution of the SPC model has also included alternatives contexts, constructs and performance
metrics. Contexts include financial services (Yingzi & van der Heijden, 2005; Larivière, 2008; Carr,
1999; Souteriou & Zenios, 1999; Kamakura et al., 2002; Maddern et al., 2007; Dimitriades &
Papalexandris, 2011); supermarkets and hotels (Maranto & Reynoso, 2003); grocery retailers
(Silvestro & Cross, 2000); travel agencies (Homburg et al., 2009); convenience stores (Hurley &
Estelami, 2007), franchise systems (Maritz & Nieman, 2008), and professional sports (Bouchet &
Zboja, 2012). Application of constructs includes those based on social identity theory, i.e. the degree
to which customers and employees, respectively, identify with a company to fulfil self-definitional
needs and the resultant emotional reactions to this identification (Homburg et al., 2009) and the
conceptual development of the relationship between environmental practices and performance in
services (Kassinis & Soteriou, 2003). Performance metrics include the use of service revenue (Hesket
et al., 1994) versus share of wallet (Larivière, 2008), and the use of different proxies for customer
intention and behaviour, including sales volume and share of purchase (Bowman & Narayandas,
2004) versus willingness to pay (Homburg et al., 2009).
Assessment methodologies
Empirical assessments of the Heskett et al. (1994) SPC conceptualisation have been varied. A number
of studies (including early work on isolated SPC links by Bolton & Drew, 1991; Mittal, Ross, &
Baldasare, 1998; Loveman, 1998; Anderson & Mittal, 2000; Mittal & Kamakura, 2001) focused on
the verification of statistical links in the SPC. For the most part this included the deployment of multistage models. Homburg et al. (2009) applied Hierarchical Linear Modelling (HLM) in their
conceptualisation of a social identity based SPC. HLM is essentially an advanced form of linear
regression that simultaneously assesses relationships at multiple hierarchical levels by performing
regressions of regressions (Hofmann, 1997). Ideally suited to the assessment of cross-level data, it
allows researchers to uncover new research questions in order to deal with the hierarchical nature of
the organisations they investigate (Wech & Heck, 2004). In the case of Homburg et al. (2009) HLM
was used to simultaneously test conventional and social identity SPC frameworks.
The benefits of multi-stage modelling techniques include the ability to test SPC component
relationships and to apply short-term forecasting techniques. Limitations include the inability to
explain relationships between independent variables (Anderson, Mackoy, Tompson, & Harrell,
2004), particularly pertinent in cause-effect frameworks such as the SPC.
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Multi-equation models were adopted by Kamakura et al. (2002), simultaneously modelling strategic
and operational aspects of the SPC. This methodology utilised Structural Equation Modelling (SEM)
and Data Envelopment Analysis (DEA) in order to test a proposed SPC framework and to assess the
relative efficiency of bank branches based on a set of operational inputs. The authors suggest that the
SPC framework could provide a blueprint for senior management and presented a path diagram with
observed operational variables and latent strategic variables (Kamakura et al., 2002). While
acknowledged as having theoretical appeal, the approach was not without criticism. Anderson et al.
(2004) point to the portrayal of operational variables caused by theoretical strategic constructs as not
being actionable, as they cannot be directly observed or measured, i.e. concerns were raised over the
practicalities associated with management application. SEM was also applied by Larivière (2008) in
an assessment of multi-period customer profitability. As SEM techniques only assess first-order
(linear) relationships between variables, this was complemented by Ordinary Least Squares (OLS),
allowing a test of nonlinear relationships across a chain of events, a characteristic of the SPC
highlighted and cautioned against by Anderson and Mittal (2000).
Anderson et al. (2004) explored the use of Bayesian Network Analysis as an alternate quantitative
modelling technique for the SPC. The researchers suggest that focus should not be on whether there
are relationships between hypothesised links but rather on developing a framework for providing
relevant management information. Bayesian Network Analysis is effective in simultaneously
portraying cause-effect relationships in terms of actionable variables and, when compared to
regression and Structural Equation Models, has good managerial interpretability and inferential (i.e.
prediction and diagnostic) characteristics (Anderson et al., 2004). Bayesian Networks also provide a
reasonable assessment of underlying theoretical processes, but is acknowledged as not being as
effective as SEM in this regard (Anderson et al., 2004).
More recently, Evanschitzky et al. (2012) applied a three-stage least squares approach in their
assessment of the role of time lags and feedback loops on the SPC. This provided a means of
estimating a system of simultaneous equations and offered the benefit of handing normality
violations. And in a comparative assessment of previous SPC studies, Silvestro (2014) introduced
topology mapping as a means of investigating the drivers of performance. Topology mapping
provides visualisations of complex relationships between multiple aspects of performance and
facilitates the exploration of these associations (Hazewinkel, 2001).
While researchers have applied various methodological approaches in their empirical assessments of
the SPC, the notion of the SPC as a basis for segmentation has not been broached. It is the intention
Page | 43

of this study to address this gap in the literature and to adopt Latent Class Analysis as a means for
segmenting firms based on service performance. Subsequently Latent Class Regression will be used
to test a series of hypotheses based on the relationships in a proposed extended SPC.
Bearing in mind all the research and theorising that has taken place since the original SPC conception
by Heskett et al. (1994), this study intends to use the SPC model espoused by Kamakura et al. (2002)
as a point of origination in order to build on this evolution and address the research gaps. The rationale
for the selection of this conceptualisation is twofold. Firstly that it addresses the input-output
consideration, and secondly that it proposed a framework that was consistent with the research
objectives identified in Chapter 1.
For the purposes of this study the rationale for selecting the Kamakura et al. (2002) model is now
discussed together with a revised conceptualisation of the SPC.

2.4 A Revised Service-Profit Chain Conceptualisation
The original SPC conceptualisation by Heskett et al. (1994) served to inspire a broad spectrum of
research. Amongst these studies was a conceptualisation by Kamakura et al. (2002) (see Figure 2.4)
that factored in the positive and negative effects of operational inputs on service improvements. While
their model was based on the frameworks proposed by Heskett et al. (1994) and Bolton and Drew
(1994), the notion of operational service inputs having a simultaneous positive and negative effect on
profitability was inspired by Rust, Zahorik, and Keiningham (1995) and the ROQ model.

Figure 2.4 The Service-Profit Chain (Kamakura et al., 2002)
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The Kamakura et al. (2002) model was empirically tested in a banking environment with the primary
inputs being related to resource allocation, customer perceptions and customer retention, and the
outputs being the associated profit implications.
The model described above was in essence an efficiency model and, in addition to testing hypotheses
using structural equation models, was evaluated using Data Envelopment Analysis (DEA). DEA
essentially measures the relative efficiency of multiple decision-making units, producing multiple
outputs from multiple inputs. DEA in this context was used to measure the relative efficiency of bank
branches.
Though the Kamakura et al. (2002) conceptualisation substantially advanced the Service-Profit Chain
thinking, there were a number of noteworthy limitations:


The model presented focused primarily on scrutinising the relative efficiency of decisionmaking units. This predicated that branch performance was assessed relative to other branches
with an efficiency frontier being calculated as an outcome. One factor within this is that the
branches were all part of the same firm and therefore there is merit in looking beyond this at
stand-alone organisations. This research intends to examine a sample of firms (representing
the same brand) but independently owned and managed.



The specific use of DEA and relative efficiency modelling was a noteworthy application of
the SPC framework. That said, alternative assessment methodologies such as Partial Least
Squares analysis are worth exploring.



While profitability was modelled in absolute (dollar) terms, it was not modelled in relative
(percentage) terms, i.e. return on sales, thereby limiting the model’s ability to compare the
performance of different sized firms.



The measures used by the researchers were specific to the banking industry and acknowledged
as a limitation of the study.



The study made use of cross sectional data, and did not model performance over time.



The article did not consider how the components of the SPC could be used to segment
organisations based on service performance.

Based on these observations the extended SPC model proposed for this study has six levels of inputs.
(1) Operational variable technical inputs: the investment in time, cost and manpower associated with
technical service delivery, including hours worked; cost of labour; and number of technicians per
Page | 45

repair order. (2) Operational variable non-technical inputs: the investment in cost, operational
expenses and manpower associated with non-technical service support, including staff costs;
operating expenses and number of non-technical support staff per repair order. (3) Transactional value
inputs: the net transaction value charged to customers including chargeable hours, labour and parts.
(4) Service quality inputs: the perception of service quality relating to fixed right first time, completed
on time, and overall satisfaction with the work performed. (5) Service experience inputs: the
perception of the service received including overall satisfaction with the service provider, their
knowledge and willingness to assist. (6) Service retention inputs: behavioural loyalty measures
relating to customer retention and defection.
While from a linear perspective these four input levels combine to produce a service output or level
of profitability, they also form a series of direct input – output relationships from one to another for
example if service quality is viewed as an input, then its impact on service retention can be viewed
as an output. With this in mind the intention is to explore a modified structure that uses alternate
measures and addresses the basic shortfalls of the Kamakura et al. (2002) model design as previously
noted. The model as described is illustrated in Figure 2.5.

Figure 2.5 Revised Service-Profit Chain Conceptualisation
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2.5 Theoretical Justification
The proposed extension of the Kamakura et al. (2002) SPC conceptualisation addresses a number of
gaps in the literature.
Distinction between Technical and Non-Technical Service Inputs
First, the model distinguishes between technical and non-technical inputs. In practical terms this
isolates resources physically providing the service e.g. a dentist fixing a tooth, a waiter taking an
order, or a mechanic repairing a vehicle, from those supporting the service or service environment
e.g. a dentist’s receptionist, a maître d, or an automotive service receptionist. This distinction has not
been made in previous SPC conceptualisations.
Pasupathy and Triantis (2007) incorporated ‘operational attributes’ as part of their proposed dynamic
SPC model. These operational attributes relate to the unique features or characteristics of internal
service operations that enable the organisation to provide services to its clients, e.g. number of
employees, infrastructure, equipment, etc. This also extends to initiatives such as training, recognition
programs and workplace design, all designed to enhance organisational capability and the service
experience. While these operational attributes are important to consider, the model put forward by
the authors does not specifically differentiate between technical and non-technical aspects or
resources. Silvestro and Cross (2000) consider ‘internal service quality’ as an input element in their
applied SPC model. Using the context of a grocery retailer, the ratio between planned hours and
worked hours (operating ratio) is held out as a surrogate indicator for internal services quality.
However as for the dynamic SPC model, no distinction is made between the actual service delivery
and service support. Operational investments were considered by Evanschitzky et al., 2012) in a study
which investigated the perils of managing the SPC. These operational inputs, while accounting for
personnel costs and a degree of operational costs, again did not provide any further breakdown of
technical and non-technical inputs. A distinction between personnel and infrastructure was made by
Kamakura et al. (2002) in their proposed extension of the SPC. In an empirical assessment of the
model in a banking environment they hold out equipment-related resources, i.e. number of ATMs and
personnel-related resources, such as number of customers per manager, number of customers per
teller, and number of customers per employee. This consideration does provide some interesting
perspectives but falls short of considering the variation that may exist if a more definitive allocation
was made between direct service and support components at an executional level.
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Inclusion of Transactional Value as an Antecedent of Customer Perception
Second, the inclusion of transactional value as an antecedent of customer perception of service quality
and the service experience is viewed as adding important insight into the effect of price on customer
perceptions and contributes towards a more explicit SPC model. In the proposed SPC extension which
is the subject of this research, transactional value is measured by holding out labour sales, hours and
parts per retail repair order as indicators.
While not specifically holding out transactional value, Silvestro and Cross (2000) consider ‘service
value’ as a component of their SPC model. This service value is measured by assessing customer
perceptions of service value which limit its application as a causal factor of overall customer
perception. The failure to directly consider transactional value also highlights a gap which is
addressed in this study. Larivière (2008) included a cost-revenue perception component in his
application of the SPC in order to assess the impact of customer costs or revenue items on customer
satisfaction. As for Silvestro and Cross’ (2000) study, this was a perception item and not a specific
reference to transactional value.
Inclusion of Service Reliability Metrics in the Assessment of Service Quality Perception
Third, while customer perceptions of service quality has been considered by a number of authors (e.g.
Pasupathy & Triantis, 2007; Soteriou & Zenios, 1999; Yee et al., 2011; Larivière, 2008; Yee, Yeung,
Cheng, & Lai, 2009; Pritchard & Silvestro, 2005), the inclusion of service reliability indicators such
as ‘fix right first time’ and ‘on time’ from a customer perspective have had limited exposure.
Larivière (2008) assesses service quality by holding out three measures initially employed by Cronin
et al., (2000), i.e. ‘the overall service quality is excellent; the overall service quality is extensive; the
overall service quality shows high standards. The study also drew on, and adapted, measures from
Parasuraman et al. (1998) SERVQUAL framework, but did not specifically consider aspects relating
to service reliability. In proposing a framework for a dynamic SPC, Pasupathy and Triantis (2007)
suggested that service quality be included as a dimension of overall customer perceptions. This notion
however again falls short of holding out service reliability as a specific consideration, and was not
empirically tested. In testing the hypothesis that service quality has a positive influence of customer
satisfaction, Yee et al. (2011) also consider Parasuraman et al. (1998) SERVQUAL framework,
selecting a single item from the five ‘RATER’ dimensions, namely Reliability, Assurance, Tangibles,
Empathy and Responsiveness. Although the inclusion of the ‘reliability’ dimension is notable, the
specific aspect assessed relates to the provision of services at the time promised from a service
employee perspective and not through the eyes of the customer. Soteriou and Zenios (1999) also
Page | 48

consider internal perceptions of service quality using a survey instrument administered to bank
employees. In an application of the Heskett et al. (1994) SPC model in a retail (home improvement
chain) environment, Pritchard and Silvestro (2005) include ‘output quality’ as an element of their
chain, the particular metric held out being stock availability. This is acknowledged by the authors as
a surrogate measure, given that earlier research had highlighted product range and product availability
as key drivers of the customer value proposition. Although well-reasoned in the context of the study,
this view of service quality again does not provide a customer-related service reliability perspective.
Consideration of Objective, Longitudinal Service Retention Measures
Fourth, the assessment of subjective, time-based service retention metrics provides a behavioural
aspect which is of interest at both a theoretical and management level. Customer loyalty is an integral
component of the original SPC put forward by Heskett et al. (1994). Subsequently it has been a
widespread inclusion in the vast majority of SPC iterations (e.g. Pasupathy & Triantis, 2007;
Homburg et al., 2009; Yee et al., 2011; Larivière, 2008; Anderson et al., 2004; Garland, 2002; Yee
et al., 2009; Kamakura et al., 2002). The measures used for assessing customer loyalty have differed
considerably and have included indicators such as number of referrals, willingness to recommend,
number of returning customers, repeat purchase considerations, and customers’ feelings of
attachment. Although inferring a forward-looking perspective, typically these measures have been
cross-sectional and subjective in nature.
Homburg et al. (2009) use customer survey data relating to a customer’s likelihood to book,
recommend or return to a travel agency, as their point-in-time loyalty metric. Anderson et al. (2004)
hold out repeat purchase intention and likelihood to recommend as proxies, while Yee et al. (2011)
consider continuity of purchase, willingness to recommend and customer referral as their metrics.
While Larivière (2008) adopts a similar approach in terms of cross-sectional loyalty intentions, his
study introduces an objective behavioural component. The inclusion of ‘additional purchase’, i.e.
customers who purchased a new product during the observation period, and ‘partial churn’, i.e.
customers who cancelled a product over the observation period, being operationalised as time-varying
dependent variables in the context of the study. While subjective in nature, it is noted that these
measures relate specifically to products and not to services, as is the case in this study.
In an assessment of the antecedents and consequences of customer satisfaction, Bearden and Teel
(1983) also explored customer intentions as a proxy for future customer behaviour. Although this
study was set in an automotive service context, the research was conducted directly with customers
and failed to directly evaluate service retention.
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This study specifically references service retention as opposed to the broader concept of customer
retention. While in some respects these terms are interchangeable, service retention provides a
specific contextual reference which is appropriate for service related studies (e.g. Dawes, 2009;
Lemon et al., 2002; Towler et al., 2011; Aflaki & Popescu, 2014).
The service retention metrics that will be held out in this study relate to customer behaviour over
distinct time periods. Specifically this includes the percentage of customers who returned to the
service outlet after the initial purchase and subsequent percentage that returned at four distinct time
periods. This inclusion of subjective, time-based service retention metrics in the extended SPC model
addresses a notable gap in the literature.
Consideration of Relative Profitability Measures
Fifth, the consideration of profitability as a relative measure at both the gross profit, operating profit
and net profit levels adds a dimension of organisational output which provides useful insight for
organisations of all sizes.
Profitability, by definition, is a fundamental building block of the SPC model and as such is evident
across the vast majority, if not all, SPC literature. What is apparent however is the range of
perspectives that are held out for scrutiny. A selection of the perspectives or measures that are used
by researchers include: monthly average profits generated by customers (Kamakura et al., 2002;
Homburg et al., 2009; Loveman, 1998); annual sales per employee (Schneider, Ehrhart, Mayer, Saltz,
& Niles-Jolly, 2005); aggregated revenue, share, cost reductions (Rust, Zahorik, & Keiningham,
1995); multi-period customer profitability (Larivière, 2008); store profit margin (Silvestro & Cross,
2000); sales performance growth versus previous year, net profit growth versus previous year
(Pritchard & Silvestro, 2005); branch sales as a percentage of sales target (Gelade & Young, 2005);
operating profit after direct and indirect costs (Evanschitzky et al., 2012); customer contribution, i.e.
relationship revenue less relationship cost (Garland, 2002); and customer profitability, i.e. (sales –
operating costs – customer management costs) / sales (Bowman & Narayandas, 2004).
The notion of looking at relative profitability was explored by Yee et al. (2011), in their empirical
analysis of the SPC in high-contact service industries. Considering return on assets, return on sales,
and return on investment, they asked store owners to assess their performance relative to industry
norms. Although promising, and supported by Powell (1992) who found that perceived organisational
performance is positively correlated with objective performance, the concept of looking at perceived
performance as opposed to subjective performance is recognised by Yee et al. (2011) as a limitation
of this approach.
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Return on Assets was similarly assessed by Dimitriades and Papalexandris (2011) in their assessment
of the SPC in the Greek Banking sector. This measure indicated the returns generated, i.e. net profit
after tax, in relation to the assets financed by the bank, however their research focused primarily on
employee-centric variables of the SPC, specifically the relationship between employee commitment
and financial performance, and did not take into account customer-based measures.
Bowman and Narayandas (2004) also attempted to hold out a measure of relative profitability in their
assessment of customer management effort and customer profitability. In this context individual
customer margin, calculated as: sales, less operating costs, less customer management costs, divided
by sales, was considered as the sole metric for a customer profitability construct. While allowing the
researchers to compare across client, regardless of size, the metric did not provide a firm-level
perspective and was limited by not having additional construct indicators.
In conclusion, the notion of assessing relative profitability in a customer-centric SPC, specifically
gross profit as a percentage of sales, net profit as a percentage of sales, and operating profit as a
percentage of sales, across a number of firms, is a gap addressed in this paper. The implications and
associated advantages of this approach include the ability to benchmark and compare different size
firms, the ability to compare performance across geographies and currencies, and the development of
a generalised service performance framework.

2.6 Chapter Summary
This chapter covered the theoretical underpinnings and extant literature pertaining to this study. In so
doing it examined the evolution of service performance measurement, exploring a range of models
and frameworks which have been introduced over the years. This included populist models such as
the Balanced Scorecard (Kaplan & Norton, 1992) and niche models such as Kanji’s Business
Scorecard (Kanji & Sa, 2002). This assessment extended to the emergence of chain-link performance
models, notably Rust, Zahorik, and Keiningham’s (1995) ROQ model, and Epstein and Westbrook’s
(2001) Action-Profit Linkage Model, before introducing the Service-Profit Chain proposed by
Heskett et al. (1994). A revised Service-Profit Chain conceptualisation proffered by Kamakura et al.
(2002) was then explored and held out as a basis for a proposed Service-Profit Chain extension. The
chapter concluded by outlining the rationale for the extension, articulating the research gaps that are
addressed, and the highlighting the propositions that are being put forward in this study.
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Chapter 3
The Australian Automotive Service Industry
“…,no serious organizational scholar has denied the impact of situations on behavior. More
important, consideration of context is essential to develop an appreciation of person x situation
interactions. As several scholars have eloquently argued, the study of such meso-level
connections is a distinctive competence of the field of organizational behaviour.”

(Johns, 2001, p. 34)

3.0 Chapter Overview
In the first chapter of this study the background and research objectives were articulated. As
elucidated, the primary purpose is to propose and empirically test an extended conceptualisation of
the Service-Profit Chain as introduced by Heskett et al. (1994) and subsequently revised by, among
others, Kamakura et al. (2002). The extended Service-Profit Chain model will then be used to segment
selected service organisations based their performance over time. Chapter 2 provided a review of the
extant literature and theoretical foundations, specifically the theory and research relating to the
measurement of service performance and the emergence of integrated chain-link or cause-effect
models. The chapter concluded with an examination of the Kamakura et al. (2002) Service-Profit
Chain framework before presenting the extended model that will be held out in this study.
Given that the proposed Service-Profit Chain extension will be tested in an automotive retail context,
this chapter presents an overview of the Australian automotive service industry. The chapter begins
with a broad-based view of the Australian automotive industry before discussing the specific
dynamics and challenges of the automotive service industry. This includes an appraisal of the recent
literature, an examination of the factors that drive automotive retail service performance and a review
of the continuing evolution of the automotive retail business model.

3.1 Introduction
Since its inception in the 1890’s the automotive industry has played a significant economic and social
role. In 2013 the global auto market totalled 68.69 million retail vehicles and directly or indirectly
accounted for approximately 5% of the global labour force (Scotiabank Economics, Global Auto
Report, 2014). It has also served as a focal point in research efforts, with inter-disciplinary studies
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being conducted across a range of topics including manufacturing, retailing, servicing, marketing and
economics.
The automotive service and repair sector plays a crucial role in keeping vehicles safe and on the road.
In Australia alone, there are over 16.7 million registered motor vehicles (Australian Government
Department of Industry, 2012). Research in the sector has spanned technical and non-technical
disciplines including several studies in the area of marketing services.
This study uses the automotive services sector as the context for empirically testing an extended
Service-Profit Chain. Its suitability as a setting for the study includes stability of demand, consistency
of the business model, multi-dimensionality and high levels of customer engagement.

3.2 Overview of the Australian Automotive Industry
3.2.1 Industry Overview
The Australian automotive sector employs over 265,000 people and, in addition to a waning
manufacturing presence, is represented by over 1,500 franchise dealers and by over twenty-five
thousand registered automotive repair and service businesses (Department of Innovation, Industry,
Science & Research, 2013).

Aside from employment, the industry is significant from a number of perspectives. First, it is a major
contributor to trade, with exports of $3.65 billion per annum and imports of $33.98 billion per annum.
Second, the value-added component (i.e. the contribution to overall Gross Domestic Profit from
components such as employee compensation, production and import taxes) for the sector totals more
than $5.40 billion. This represents 5.3% of the Australian manufacturing industry sector’s total ‘value
added’ (Bracks, 2008). And third, it provides an important research & development (R&D) capability
through several regional design and engineering centres, such as GM Holden’s Design Centre in Port
Melbourne. The R&D that takes place in the industry across vehicle, component and parts
manufacturing also has broader economic benefits through links with sectors such as heavy
engineering, marine and aerospace. In 2011-2012 the investment in R&D by the motor vehicle and
motor vehicle parts manufacturing industry totalled $693 million (Australian Government
Department of Industry, 2013).

However while the Australian automotive industry represents both manufacturing and retailing
Page | 53

sectors, it is a shifting landscape. Over the past decade all of the remaining Original Equipment
Manufacturers (OEMs) in the country have made formal notification of their intent to exit the
Australian market and to start operating under a distribution only model. In order to fully appreciate
the historical context, consider how the industry has evolved over the past 30 years.
In the early 1980’s, in order to protect local assembly, the Australian automotive industry was heavily
protected by a range of federal government policies including import tariffs and quantitative import
quotas. At the time, thirteen models were manufactured by five OEMs, namely Ford, Holden, Toyota,
Mitsubishi and Nissan, with the balance of the available automotive brands represented by national
sales offices.

In mid-1984, the federal government announced their intention to rationalise the industry and
transition it to lower levels of protectionism. The Motor Industry Development Plan, known
informally as the Button plan (after Senator John Button, the then federal Minister for Commerce,
Trade and Industry), had a stated aim of making the industry more efficient by consolidating
resources. Under the plan import tariffs would be gradually reduced, encouraging imports and
increased competition, thereby serving as a catalyst for improvement and the development of a
healthy export industry (Capling & Galligan, 1992).

The Button plan called for OEMs to collaborate, share resources and to establish joint ventures with
each other, idealistically this included reducing the number of OEMs from five to three and the
number of models being manufactured from thirteen to six. The most observable effect of the plan
was the emergence of badge-engineered vehicles, a strategy where the same base vehicle is sold by
several companies under different brand names. Other initiatives included sharing technology such
as engines across various models and brands. While serving to drive efficiency, these model sharing
initiatives, specifically badge-engineering, were not welcomed by consumers with original models
clearly outselling their alternatively branded counterparts. As a reaction to this dynamic Ford, Holden
and Toyota elected to walk away from model sharing with other OEMs, opting to import fully builtup models from their own subsidiaries in other parts of the world, primarily Japan and Europe.

While the overall effectiveness of the Button plan can be debated, specifically the failure of joint
venture and badge-engineering strategies, the gradual roll-back of import tariffs by successive
governments did serve to shake up the overall industry. While the theory of reducing tariffs in order
to level the playing field and increase overall standards may be sound in principle, in practice it had
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the effect of placing local OEMs under financial duress and ultimately pushing them to close
manufacturing operations (Nissan in 1994 and Mitsubishi in 2008). Clearly the ability of local OEMs
to compete in an open market place was compounded by the strength of the competition and their
ability to leverage off global production platforms, pricing efficiency driven by economies of scale,
and inequitable free trade agreements.

While a sense of stability appeared to prevail between 2008 and 2013, industry management
continued to question the viability and sustainability of local manufacturing. The three remaining
OEMs, Ford, Holden and Toyota, explored ways to refine their businesses models and the government
continued to explore ways to make the industry viable. The Federal government’s perspective is
underscored in comments made in a report submitted to the Productivity Commission in 2013: “The
Australian Government desires an internationally competitive and globally integrated automotive
manufacturing sector and wishes to ensure that any support for the local automotive manufacturing
industry is accountable, transparent and targeted at the long-term sustainability of the sector.”
(Australian Government Productivity Commission, 2013).

Despite the best intentions of the government and the remaining OEMs, the commercial viability of
automotive manufacturing in Australia ultimately proved to be an unsurmountable hurdle. In May
2013, Ford Australia announced its intentions to cease manufacturing in 2016, followed by similar
announcements by Holden in December 2013, and Toyota in February 2014.

What remains is a fully distributor-led industry model, where national sales companies source
vehicles from overseas subsidiaries and retail them through franchise networks. For the most part the
impact on the consumer remains the same as it has always been, with access to a market characterised
by a high degree of choice and ultimately a high level of competition among distributors and retailers.
3.2.2 The Automotive Service and Repair Sector
In 2014, 67 different vehicle brands, with more than 365 model variants within those brands were
available to Australian consumers, making the Australian automotive retail sector one of the most
competitive in the world. By way of comparison, at the same time 51 brands were available in the
United States and 53 in the United Kingdom. The retail market size for the 2013 calendar year was
over 1,136 million vehicles resulting in a market size per brand of only around 17 thousand vehicles
(Federal Chamber of Automotive Industries, 2014).
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Of particular interest in the context of this study is the automotive retail service and repair sector.
This sector represents organisations responsible for vehicle maintenance through regular servicing,
the repair of damaged vehicles, and the retailing of automotive parts, and plays an important role in
keeping Australia vast ‘fleet’ of vehicles on the road. In 2012 this fleet numbered in excess of 16.7
million registered motor vehicles. The average age of the light vehicle component of this was
estimated to be 9.8 years, with the level of vehicle ownership equating to 747 vehicles for every 1,000
residents, making it one of the highest in the world (Australian Government Department of Industry,
2012).
The market is represented by a combination of franchised and independent organisations, including
service workshops run and owned by the primary vehicle brands (dealership service operations),
service operations run and owned by stand-alone service organisations or as part of retail entities
other than car dealerships (national service chains), and small single-site independent workshops
(local repair shops). In 2010, IBISWorld estimated that the automotive and repair industry was
represented by more than 26,315 sites generating $12.5 billion in revenue (Australian Automotive
Aftermarket Association, 2011).
While dealership service operations typically focus on servicing vehicles younger than 3 or 4 years
old, national service chains and local repair shops provide a cost effective solution for vehicles that
are older or which are no longer covered by statutory or extended warranties. Local repair shops
outnumber their counterparts 10 to 1 and provide an important consumer service in remote areas
where investing in a bigger operation may not be viable.
3.2.2 Franchised Service Operations
This study is set specifically in the world of franchised service operations. In the Australian market
this encompasses two distinct groups: dealership service operations and national service chains, e.g.
Ultratune, Repco, K-Mart Auto & Tyres and BrakesPlus. The scale of dealership service operations
across Australia mirrors the franchised retail vehicle network and represents over 1,500 dealerships
in Australia, while the footprint of the national service chains extends to around 1,000 sites across
Australia.
Franchised service operations deal with the maintenance and repair of automotive vehicles. This
involves diagnostic, service and technical repair work. In the case of dealership service operations
the service is offered as part of a broader value chain which includes new and used vehicle sales,
finance & insurance, aftermarket and accessory sales, servicing and the sale of retail parts and tyres.
For national service chains this offer is normally limited to servicing, accessories, parts and tyres.
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As part of franchise operations, both entities are required to adhere to a set of standards and
behavioural guidelines and, in Australia, fall under the auspices of the Franchising Code of Australia
(Stowe, 2008). Franchise agreements between franchisors and franchisees cover a range of aspects
including corporate identity guidelines, customer handling processes, special tool requirements,
warranty support and recommended retail pricing. In addition, franchisors also require their
franchisees to have finance agreements and bank guarantees in place to ensure brand consistency and
security in a particular trading area.
Dealership service operations and national service chains are natural competitors particularly in the
case of service work that falls outside the manufacturers’ warranty period. While dealership service
operations start with a captive audience, courtesy of their new and used vehicle sales operations, they
tend to struggle with customer perceptions around price and value. A recent study conducted by a
consumer site in the United States found that the cost of repair work and lack of price transparency
were major concerns (Albright, 2014). Further, according to a survey of 800 vehicle owners
conducted by research firm CfK, consumers believe that dealership service operations are more
expensive, irrespective of the type of repair. Customers do however show a bias towards dealership
service operations when little is known about the repair facilities, and rate technician certification
levels, price guarantee / warranties and online consumer reviews as important criteria when making
decisions regarding vehicle maintenance (PR Newswire, 2014).

3.3 Automotive Service Sector Research
The automotive service industry has provided the context for a wide range of research studies. These
span both technical-service and business-related topics with the latter including: the assessment of
market opportunity (e.g. Crandall, 1970; Aboltins, 2013; Dobrican, 2013; Brekelmans & Chen,
2014), consumer perceptions and behaviour (e.g. Biehal, 1983 ; Beardon & Teel, 1983; Ewing, 2000;
Kaili, Yu-Ching, & Ya-Kang, 2007; Zolfagharian & Paswan, 2010; Balas & Tareef, 2011, Towler et
al., 2011), product positioning (e.g. Löffler & Decker, 2012), service quality (e.g. Andronikidis &
Bellou 2010; Ranjbarian & Abad, 2009), pricing (e.g. Emery Jr, et al., 1978; Herrmann, Huber, &
Coulter, 1997), and legislative considerations (e.g. Webbink, 1978; Souiden & Pons, 2009).
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3.3.1 Understanding the Drivers of Service Performance
From a marketing perspective, understanding the drivers of performance in the automotive service
industry has long been of interest.

Service satisfaction and retention

The impact of customer satisfaction and retention on automotive service performance has been
emphasised in a number studies. Bearden and Teel (1983) contributed to the initial tone in an
examination of the assessment of the antecedents and consequences of consumer satisfaction. In
undertaking a two-phase study of automotive service customer experiences, they found positive
relationships between consumer expectations and disconfirmation, and satisfaction.

Drawing on a framework that examined the simultaneous impact of product and service quality on
automotive customers’ purchase intentions, Devaraj, Matta, and Colon (2000) also furthered the
understanding of these dynamics. Using a combination of survey and operational service data, they
established support for two key propositions, namely that perceived product quality had a positive
impact on service satisfaction and customer loyalty, and partial support for the notion that service
satisfaction has a positive impact on future customer intentions and behaviour. These findings have
managerial implications for both dealers and franchisors, specifically the importance of meeting
customer expectations, with the view to securing their support for future service interactions, and the
need to leverage off the positive perceptions that customers may have regarding product quality in
order to drive service loyalty and repurchase behaviour.

A further extension of the service performance debate is a study relating to the role of customer
retention as a mediator in the service climate-firm performance chain (Towler et al., 2011). Using
data from 1,500 automotive service workshops, the researchers tested a model linking service climate,
customer satisfaction, customer retention and firm performance. Service climate data was collected
from over twelve thousand service employees as part of an annual survey process. The study defines
service climate as the shared employee perceptions of those practices, procedures, and behaviours
that are expected, supported, and rewarded with regard to customer service and customer service
quality. The model put forward reasoned that concern for customers mediates the relationship
between concern for employees and customer satisfaction. From a practical perspective the study
highlighted that if organisations want to show concern for their customers, it is important that they
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create a climate for service and that they show concern for their employees. The research findings
also supported the notion that if employees feel supported they will be more likely to provide a
positive service experience for customers, and that placing an emphasis on service leads to customer
satisfaction and retention.

Customer loyalty

Understanding why customers switch or remain loyal to service providers has been considered by a
number of authors across a range of industries e.g. banking and hairstyling (Jones, Mothersbaugh, &
Beatty, 2000); financial services (Sharma & Patterson, 2000; Bansal & Taylor, 1999); retail hardware
(Ping, 1993). Martilla and James (1977) introduced an importance-performance analysis grid as a
means of examining the reasons for consumers remaining loyal to dealership service operations. After
surveying 634 individual service customers they identified 14 attributes which were believed to affect
service department patronage. These factors included: job done right the first time; fast action on
complaints; prompt warranty work; able to do any job needed; service available when needed;
courteous and friendly service; car ready when promised; perform only necessary work; low prices
on service; clean up after service work; convenient to home; convenient to work; courtesy buses and
rental cars; and send out maintenance notices. These factors were assessed based on their relative
importance to the customer and in terms of how the customer felt the dealer performed. Each attribute
was then plotted on a grid based on their mean importance and mean performance rating. While the
primary objective was to posit a framework for the evaluation of service marketing programs, the
study highlighted the fact that dealers under-performed in three areas, namely service reliability,
complaint handling and perceived value. These areas were also identified as being high on the relative
importance scale, thereby suggesting that dealers wanting to improve customer loyalty should focus
on developing strategic actions to address them.

Consideration of loyalty in an automotive service context also formed the basis of a study by Bansal,
Irving, and Taylor (2004). The researchers surveyed 356 auto repair customers in order to test a threecomponent conceptualisation of customer commitment. Drawing on Meyer and Herscovich’s (2001)
definition, the model isolates three components of commitment, each referencing the underlying
psychological state of the individual being considered. Affective commitment referring to a desirebased attachment, i.e. wanting to remain loyal; continuance commitment referring to a cost-based
attachment, i.e. needing to remain loyal because it makes financial sense or there is no alternate
option; and normative commitment referring to an obligation-based attachment, i.e. remaining loyal
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because it is the right thing to do. With a primary aim of increasing the understanding of customer
commitment and the role that it plays in shaping customer intentions to switch service providers, the
study found support for the notion that customer commitment can be desire-based, cost-based or
obligation-based. The relationships between all three components of commitment were also, as
expected, found to be negatively correlated with switching intentions. While the results of the study
were deemed to be applicable across service industries, the findings were particularly salient in the
automotive service context.

Service provider selection

Seeking to understand how consumers select automotive service providers has also been of interest.
Beihal (1983) conducted 230 personal interviews with automotive service customers, asking
questions relating to the extent and nature of their information search, the factors considered when
selecting a service outlet, and their prior servicing experience. While approximately 45% of
respondents indicated they knew right away which service provider they would choose, the balance
said they considered a number of different options. Prior experience was determined to be an
important factor, more so than any external search that may have taken place. The low levels and
impact of external search allude to the fact that consumers seemingly place a heavier reliance on prior
personal experience. A significant number of interviewees also mentioned they had experienced poor
levels of service in the past and that it had a bearing on their current choice of service provider. From
a managerial perspective, the study reinforced the importance of factors such as fix right first time,
service quality and the potential power of customer referrals and word of mouth, as customer decision
drivers.

Salesperson attributes

Also using the service automotive industry as a backdrop, Darley et al. (2008), put forward an
empirical study exploring the relationship between perceived automotive salesperson attributes,
customer satisfaction and intention to support the service department. Exploring decisions around
patronage or non-patronage, and in particular the moderating effects of gender, they found that gender
moderated the relationships of perceived sales staff attributes and perceptions of the dealership.
Unexpectedly, perceptions about the dealership were deemed not to be significant when predicting
service department support. Support for this is provided by Conlon, Devaraj, and Matta (2001) with
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their findings that owner beliefs about the dealer at the time of purchase does not have an impact on
future servicing behaviour.

Agency and reputation

Consideration of agency and reputation issues in expert services provided the basis for another
automotive service industry study conducted by Schneider (2012). Exploring whether reputation
mitigates problems related to information asymmetry between customers and mechanics, the study
assessed the results of 40 undercover dealership service visits. The aim of the study was to empirically
test whether asymmetric information generates under-treatment, over-treatment, or over-charging,
and whether or not reputation may alleviate, aggravate or have no effect on the outcome. The research
found that while over-treatment, where mechanics recommend unnecessary repairs, was common,
evidence of over-charging, i.e. charging for parts or labour not provided, was limited. Undertreatment, i.e. undetected or not treated defaults, was also prevalent, a potentially more serious issue,
particularly where safety is concerned. The prevalence of under-treatment is also exacerbated by the
lack of penalties at dealer level for failing to detect legitimate defects. This is also exacerbated by the
fact that the vast majority of motorists are unable to evaluate service quality after the transaction. The
study served as a discussion point for several industry specific topics including service quality,
customer communication, mechanic competence, customer perception and transparency.

Automotive franchise considerations

The franchise model which is prevalent in the automotive service industry provided the context for
an examination of how franchise organisations cope with periods of recession versus periods of
growth (Grϋnhagen, Flight, & Boggs, 2011). Set over a period of 21 years (1984-2004), the study
explores the performance of 393 automotive service firms. In order to add richness to the
investigation, firms were classified as being either generalists or specialists, depending on the range
and type of automotive services provided. Attention was paid to how the firms performed during
economic cycles, particularly during times of economic contraction. The most noteworthy finding of
the research is that generalist franchise service providers tend to have higher rates of ‘staying power’
or longevity than specialists during tough economic times. This notion of organisational survival
being linked to firm characteristics, such as size, specialisation, and age, is supported by Hannan and
Freeman (1977), who suggest that specialists tend to survive best in stable environments, while
generalists are better equipped to deal with economic turbulence. The research provides support to
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franchisors who may be looking to add services to their portfolio - an argument that holds greater
weight during recessions that it would during times of growth.

The automotive service franchise model also drew the attention of Crandall (1970) in a study
highlighting the decline of the franchised automotive dealer. Observing the fact that vehicle repair
services in the United States were conducted by a wide variety of entities (i.e. vehicle dealers, fuel
service stations, independent repair garages, farm-implement dealers, department stores, repair parts
wholesalers and specialist providers such as body and tyre shops), it was noted that there was a
marked decline in the vehicle dealers’ share of the repair market from 1950 to 1964. The research
explored several reasons for shifting consumer preferences and proffered that the emergence of nondealer repair shops as serious competitors to dealer operations was a primary factor. The increasing
geographical concentration of repair customers, access to less costly (non-genuine) repair parts, and
repair prices below that of the dealer garages, all serve as motivators of customer behaviour. This
study served as an early indicator of the ongoing democratisation of the automotive service sector.
The levelling of the playing field in terms of access to competitive parts and labour has continued to
be an important dynamic in the industry both in the United States and abroad.
3.3.2 Global Reach of Service Marketing Automotive Research
Marketing-based studies in the automotive service industry have not been limited to major automotive
markets such as North America and Europe, but have extended to markets as diverse as Israel, South
Africa, Taiwan, Turkey, and Pakistan. By way of example, Balas and Tareef (2011), drew on data
from 29 service workshops in Israel as they looked at the implementation of a customer-focused
service concept. Their report provided commentary regarding a service-profit chain style process
which had been implemented across a major automotive franchise organisation. Despite intensive
training taking place, their findings showed significant variances in process execution and service
quality across the network. Possible reasons advanced for these differences were: response to
competitors, staff motivation, and inability to attract high quality service staff.

In a bid to explore the relationship between past and future behaviour of automotive customers, Ewing
(2000) drew on data from a vehicle evaluation clinic conducted in South Africa. The study tested a
number of hypotheses including that purchase expectations and willingness to recommend are
positively influenced by repeat purchase behaviour at both a brand and dealer level. Serving to inform
the increasingly important issue of customer retention in the South African automotive market, the
findings confirmed that there was no significant difference between a consumer’s intention to
Page | 62

purchase and willingness to recommend. Also the time frame between reporting an intention and
actual behaviour, in an automotive context, suggests that past behaviour is not necessarily the best
predictor of future behaviour and that customers typically tend to overstate their intentions.
Another example comes from South East Asia where in a bid to understand the antecedents of
customer loyalty, Yieh et al. (2007) explored survey data from 495 car owners patronising automotive
service outlets in Taiwan. The study put forward a set of hypotheses dealing with perceived price
fairness, perceived service and product quality, and customer satisfaction, trust and customer loyalty.
Using a structural equation modelling approach to test their propositions, the empirical results showed
that: customers’ perceptions of price fairness, the level of employee-customer interaction, and
customers’ perception of product quality, all have a positive impact on customer satisfaction. The
researchers also determined that tangibility, employee-customer interaction, and employee empathy
are all dimensions of service quality that have a positive influence on the level of customer trust. The
study concluded that customer perceptions of price fairness and product quality, combined with
customer satisfaction and trust, have a positive bearing on customer loyalty.
Zehir, Şahin, Kitapçi, & Özşahin (2011) used survey data collected from automotive service
consumers in Turkey in order to assess the effects of brand communication and service quality in
building brand loyalty through brand trust. Theorising that brand communication and service quality
have a positive effect on brand trust, and that brand trust is positively correlated with brand loyalty,
the researchers surveyed 298 customers from the Istanbul area. Drawing on constructs developed in
prior studies, they found support for their hypotheses, specifically that brand trust has a mediating
effect on the relationship between brand communication and brand loyalty. While the study had a
number of objectives, it was primarily designed to investigate the effects of brand communication
and service quality on brand loyalty in durable goods industries. The automotive service industry was
deemed to be a suitable context for a number of reasons including: the high nature of brand
involvement in the automotive sector, the relatively high cost of brand communication, the
importance of service quality for consumers, and the importance of brand trust and loyalty for
automotive brand custodians, i.e. manufacturers, distributors and dealers.

Further illustrating the global reach of service marketing research in the automotive service sector,
Ahmed and Sanathulla (2011) examined the purchase intentions of automotive consumers in
Pakistan. Survey data was collected from 250 customers who had frequented one of 5 dealership
service centres. Applying an ordinary least squares estimation procedure, the authors established that
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availability of spare parts, availability of technicians, i.e. skilled labour, and warranties on fitted
components were factors which had an influence on consumer buying intentions.
3.3.3 Service Marketing Automotive Research in Australia
The automotive service sector in Australia has also been used as a backdrop for marketing related
research. Fraser, Tseng, and Hvolby (2013) empirically tested whether a quality culture was being
adopted across automotive dealerships in Australia. With vehicle owners continuing to demand
quality service, there is increasing pressure on manufacturers and dealerships to provide improved
levels of product and service quality (Talwar, 2011; Kristianto, Ajmal, & Sandhu, 2012). The level
of service provided at a dealership level has also not matched the level of quality being achieved by
manufacturers (Lin & Lu, 2006). The researchers propose that one way for dealerships to improve
their level of service is to adopt a total quality management (TQM) philosophy. In order to assess
this, Service Managers from 65 dealerships were surveyed. The survey questionnaire held out four
critical factors associated with TQM for consideration, i.e. top management commitment, customer
focus and satisfaction, employee involvement, and process management. The research found
overwhelming support for the notion that a quality system would improve service standards and
customer satisfaction. Ninety eight percent of Service Managers surveyed also believed that a quality
system would help reduce customer complaints. Senior management was deemed to have a crucial
role in developing a quality culture across the organisation, and employee participation was thought
to be an important factor in driving improvement. While the study pointed to the fact that Service
Managers supported the concept of TQM and its constituent driving factors, the authors do point out
that a reasonable degree of negativity still exists at customer level. The inference is that factors such
as high staff turnover, increasing customer expectations, the ‘quality’ of the quality systems in place,
and lack of focused resources, may all be contributing to this performance lag.

Anisimova and Mavondo (2014) used the Australian automotive industry as a context for extending
the understanding of how vehicle manufacturers (franchisors) and dealer (franchisee) perspectives
shape dealer satisfaction and commitment. Drawing on a combination of qualitative and quantitative
feedback from 90 dealer managers, the authors examined the performance implications of relationship
misalignment. In terms of the study, the notion of alignment referred to the extent to which common
objectives exist between a manufacturer and dealer, and the extent to which complimentary resources
and skillsets enable them to take advantage of market opportunities. The research applied a profile
deviation methodology, with a manager-specified ideal profile being used as a proxy for a
manufacturer perspective. This was in turn used as a comparative benchmark. In testing a number of
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hypotheses, the researchers found support for the notion that misaligned manufacturer-dealer
perspectives was correlated with negative performance. Specific attention was also paid to the
concept of alignment with corporate branding and suggest that manufacturers and dealers would
benefit from establishing a shared vision and a common stakeholder view. The study encourages
manufacturers to engage with their dealers and to support them in their role as partners, specifically
with activities such as marketing initiatives, consistent communication and information sharing, and
structure.

While recent studies set in the Australian automotive industry are encouraging, the depth and breadth
of these is limited. This is a notable opportunity for further research to be conducted.

In terms of this study and in context of the broad research conducted in the industry, there are a
number of factors which contribute to the attractiveness of the automotive service arena as a basis for
investigation. First, the automotive service business model has remained relatively consistent both
globally and over time (Grϋnhagen et al., 2011). This point extends to the customer value chain which
fundamentally consists of the maintenance and repair of motor vehicles, at an agreed price and over
an agreed period of time. Second, the automotive service industry appears to be less prone to cyclical
variations, particularly during tough economic times. Elgin (2009) suggests that during financial
downturns, consumers tend to defer making purchase decisions on durable goods, electing rather to
spend on complementary services. Third, the existence of franchise systems allow for a levelling of
the playing field and direct comparison between franchisees representing the same franchise in the
same market. Fourth, the level of brand involvement is very high in the industry, with consumers
typically have an emotional connection with the brand of vehicle that they choose to drive (Zehir et
al., 2011). Fifth, brand trust and loyalty are important factors for consumers, franchisees and
franchisors. And Sixth, the dynamics to be explored under the proposed extension of the ServiceProfit Chain are all clearly manifest within the operating environment, namely service inputs,
transactional value, customer perceptions, service quality, service retention, and profitability.
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3.4 Automotive Service Sector Issues and Challenges
The automotive industry has experienced substantial turbulence over the past few years. Knock-on
effects of the 2008-2010 global financial crisis created several economic and structural issues. These
included considerable increases in the price of automotive fuels, funding issues which placed direct
pressure on raw materials, and model line-ups deemed to be irresponsible in the context of growing
energy and environmental concerns. While car companies implemented creative marketing and
consumer financing campaigns, governments around the world took unparalleled action. Amongst
others, these included reduction of taxes to drive declining sales volumes (China), the reduction of
interest rates on automotive loans (India), the introduction of a scrappage incentive scheme (UK), the
introduction of protectionist tariffs (Russia), provision of manufacturer support packages (Sweden),
bridging loans (UK, USA), and bailouts to ward off probable bankruptcy (USA) (Automotive industry
crisis of 2008–2010, 2014).

The global automotive industry has settled down and consolidated to the extent that most government
support programs are no longer in place, and the majority of government loans have been repaid.
Pressure however still remains on the industry to innovate and evolve. A specific area of focus has
been the need to develop clean energy solutions, e.g. Ford Motor Company’s pledge to build green
cars, General Motor’s intent to build a better factory, and Tesla’s commitment to retool a former
Toyota-GM plant to build its electric vehicles (Muller, 2012).

The automotive service sector is recognised as being more stable than the automotive manufacturing
and retail sales sector (Grϋnhagen et al., 2011), however it also continues to evolve and face
challenges. These are articulated below.
3.4.1 Increasing Competition
The level of competition across the automotive service sector is increasing. Crandal (1970) noted this
dynamic almost 45 years ago and there are a number of factors which point to the continuation of the
trend. With automotive services now being provided, amongst others, by vehicle dealers, national
service chains, small independents, fuel stations (independent and multi-national), and specialist
service providers, customers have a wide variety of choice. Access to labour has, for the most part,
been democratised, and the availability of high quality non-genuine parts ensure high levels of service
fulfilment. New vehicle warranty obligations, once the sole bastion of franchised vehicle dealers, are
no longer a deterrent for customers wishing to switch providers. Evidence of this is seen in Australia
Page | 66

where the Australian Competition and Consumer Commission (ACCC) has moved to dismantle the
enduring belief that vehicle owners must have their vehicle serviced with a franchised dealer if they
want to maintain the validity of the manufacturer’s warranty (Porter, 2014). The gross profit margins
available on parts and labour also contribute to the attractiveness of the automotive service sector. In
Australia, the average gross profit margin on labour sales is 75%, while the retail parts margin is in
excess of 25% (Deloitte, 2014). These relatively high margins allow service providers to aggressively
pursue customers with promotional strategies designed to lure them for incumbent operations. The
bundling of service offers and fixed price servicing models have also played a role in driving
competition. Introduced as a response to the high and inconsistent cost of routine maintenance, fixed
price servicing is now widespread across the automotive service sector. Initially introduced in the
Australian market by Toyota in 2008, it has been adopted by almost all dealership service operations
and major service chains including Mitsubishi (2008), Nissan (2010), Ford (2011), Holden (2012),
Kia (2012), and Hyundai (2012) (Dowling, 2012).
3.4.2 Changing Service Requirements
Global competition across the automotive industry has forced vehicle manufacturers to improve the
quality and reliability of their vehicles. Improvements in oils, materials and the elimination of leaded
fuel has also contributed to vehicle dependability. In 1998, J.D. Power and Associates, in a survey
conducted with owners of three-year old cars reported an industry average of 278 problems per 100
vehicles. By 2012 this had reduced to 132 problems per 100 vehicles (J.D. Power, 2012). This
improvement in reliability has a two-fold impact on the automotive service sector. First, service
outlets are experiencing a reduction in repair work, which is traditionally more lucrative than
maintenance work, given the additional labour and parts required. And second, there is an inferred
pressure on manufacturers to extend the standard service intervals e.g. from 10,000km to 15,000km,
or even 20,000km. This pressure is exacerbated by the emergence of vehicle telematics, i.e.
technology related to the sending, receiving and storage of information from a vehicle to a central
hub. Telematics enables vehicles to be tracked and monitored to the extent that messages can be sent
to the driver when the vehicle has a problem or is in need of a service (Deloitte, 2012). This will no
doubt have implications at a retail service level. The emergence of electric and hybrid vehicles as a
viable and reliable transport alternative is also set to have major implications for the automotive
service sector. The simplicity of electric engines compared to internal combustion versions mean that
electric vehicles will require substantially less maintenance than petrol or diesel options. While
currently a medium to long-term consideration, automotive service providers will be faced with a
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reality which looks very different from what they are experiencing today, from both a customer
patronage and resource perspective.
3.4.3 Shifting Customer Expectations
In 2003, the Office of Consumer and Business Affairs in South Australia reported that the motor
industry attracted the third highest level of consumer complaints after residential building
construction and general consumer products (Government of South Australia Office of Consumer
and Business Affairs, 2003). Complaints investigated ranged from the purchase of new and used
vehicles, automotive repair and servicing, and spare parts and accessories. In 1994 a survey of
American consumers established that automotive service and repair was among the most unpleasant
experiences they faced (Andaleeb & Basu, 1994). In 2013, a study by Fraser et al. (2013) held out
that service quality at dealership level was not keeping pace with that of automotive manufacturing,
and that service departments in particular had received a disproportionate amount of criticism from
the buying public. These studies, when coupled with the vast array of anecdotal accounts of poor
customer service across the automotive service sector, place substantial pressure on service providers.
Customer expectations in the automotive industry are high and the level of service quality demanded
by consumers is continuing to increase (Hulett, 2008). This is supported by Ghobadian, Speller, and
Jones (1994) who make the point that customers’ service expectations are constantly rising, while
their tolerance for poor service is declining. This increases the likelihood of consumers migrating to
alternate providers who are perceived to have higher service quality. One of the practical responses
to these rising customer expectations has been the introduction of ‘quick’ or ‘express’ servicing
options. A number of service providers have acknowledged that automotive service customers are
time-poor and have postulated that ‘while you wait’ servicing will enhance their market
competitiveness. In the Australian automotive market, ‘quick’ servicing is offered by most of the
major protagonists including, amongst others, Nissan, Holden, Toyota, Ford, and BrakesPlus.
3.4.4 Resource Constraints
The automotive service sector relies heavily on the availability of skilled labour. Due to the technical
nature of the work being performed, most markets adopt an apprentice scheme in order to ensure that
the pipeline of workers is full, and that an efficient work mix can be achieved. In the United States
the demand for automotive mechanics is expected to grow 17% between 2010 and 2020, adding a
total of 124,800 jobs for a total of around 850,000 (Woodyard, 2012). The complexity of modern cars
is creating a demand for a new type of technician. Master mechanics are being asked to deal with
issues that would have required an engineering degree in the past, and the advent of multiple new
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powertrain technologies such as hybrids, electrics and clean-diesel are set to exacerbate the demand.
Yet there is consensus across the industry that it is becoming harder to get young people interested in
automotive service as a career. This is endorsed by representatives from General Motors’ Technical
Service College who make the point that working on cars has seemingly lost its romantic appeal, and
that school leavers have so many choices available to them that working in a garage is becoming less
attractive (Woodyard, 2012).
Vocational education systems designed to support the sector also appear to be falling short. The skills
that were required a few years ago are no longer good enough for sufficient given the influx of new
automotive technologies (Thurlow, 2014). This is not helped by the shift in focus at school level
where technical training programs are being cut in favour of core subjects such as maths, science and
technology. Data from the U.S. Department of Education, indicates a decline in credits earned though
technical programs from 4.2 in 1990 to 3.6 in 2009 with a combined drop of 4.7 credits being recorded
in automotive specific subjects (Thurlow, 2014).
According to the Australian Motor Industry Federation (AMIF), the situation in the Australian market
is no better. Richard Dudley the CEO of AMIF points out that the industry is facing a perfect storm,
where every sector is undergoing generation change. In 2011/2012 more than 13,000 people left the
automotive service and repair sector, resulting in a shortage of around 19,000 skilled mechanics
(Australian Motor Industry Federation, 2013).
Specific to the Australian market is the additional impact of the resources boom and the fact that the
major mining companies are willing to pay over-market in order to attract technical workers. One of
the knock-on effects of this is the increasing reliance on temporary working visas. According to the
Australian Government Department of Immigration and Border Protection, the Temporary Work
(Skilled) visa (subclass 457) allows workers to enter the country and work for an approved business
for up to four years. The aim is to support businesses that cannot find an Australian citizen or
permanent resident to do the skilled work. The number of subclass 457 visa holders in Australia on
30 September 2013 totalled 196,450 across all industries (Australian Government Department of
Immigration and Border Protection, 2014). The automotive industries reliance on this is reinforced
by Richard Dudley from the AMIF. “The need is immediate. The shortage is of skilled automotive
professionals is present now and likely to get worse, 457 visas are one of the few avenues available
to try and gain the skilled people in the shortest possible timeframe.” (Turner, 2013, para. 2). At a
service department level the impact of these shortages mean that companies need to work hard to
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attract and retain staff members, and to find ways of maximising the outputs that are on offer given
the constraints that are inevitably going to exist.
3.4.5 Product Recalls
Product recalls are seen as a double edged sword for the automotive industry. From a brand and
manufacturing perspective, there are clear questions relating to product quality and safety. However
from an automotive service sector perspective, they are seen by some operators as way of utilising
excess capacity, reconnecting with customers (particularly those who may have drifted away), and as
a potential revenue opportunity. In the United States the level of vehicle recalls have reached
unprecedented levels with car companies having recalled at least 31.4 million vehicles in the first half
of 2014. Put into context, this exceeds the full year record total of 30.4 million recorded in 2004
(Hirsch, 2014). Research findings regarding the impact of automotive product recalls has been mixed.
Wynne and Hoffer (1976), found that recalls had little impact on the future sales of recalled vehicles;
Harrison, Cooper, and Reidenback (1982) illustrated how three-quarters of vehicle owners who
experienced product recalls were still favourable to purchasing the same vehicle; while Crafton,
Hoffer, and Reilly (1981) and Weinberger, Romeo, & Piracha (1991) found evidence to support a
negative influence on sales and market share. While there is the risk of litigation at a manufacturer
level, e.g. General Motors facing multiple investigations including a federal criminal probe in relation
to faulty ignition switches (Pollock, 2014), service outlets are compensated for their contribution and
also stand to benefit through potential up-sell opportunities. As new technologies are introduced and
consumers become more informed, the proliferation of product recalls is set to increase and the impact
on the service sector will become more clearly defined.

3.5 The Automotive Service Business Model
Automotive service operations typically operate under two basic business assumptions. First, the
assumption that the owners of the business want to maximise financial returns. And second, that the
management team is committed to maximising utilisation of the resources that they have at their
disposal. In light of this, service providers draw on two business model frameworks - a capacity model
and a financial model.
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3.5.1 The Automotive Service Capacity Model
Automotive service outlets function under a capacity model. Kimes (1989), points to a number of
traits which are consistent with firms that operate under these conditions: (1) capacity is relatively
fixed; (2) demand can be segmented; (3) inventory is perishable; (4) product is sold in advance; (5)
demand fluctuates substantially; and (6) marginal sales costs and production costs are low, but
capacity change costs are high. In terms of capacity management, the objective is to maximise output
or value based on a given set of inputs or resources that are deployed. Resources in automotive service
operations include time, space and human capability. While time is a clearly defined and easily
understood parameter, space is determined by the availability of real estate and the extent to which
this is available and suitable for technical service work. The primary input in this regard is the number
of service bays. In terms of human capability, the resources include productive and non-productive
manpower, i.e. technical staff members physically working on the vehicles and those providing either
supervisory or administrative support. These inputs are measured in labour hours, i.e. hours available
and hours worked. These inputs combine so that, at any given time, an automotive service operation
will have a certain amount of time, bays and labour available. Service inputs can also be viewed as
constraints, and when service firms are constrained by capacity, financial success is often a function
of the management team’s ability to use capacity efficiently (Kimes, 1989).
Capacity models are evident in a wide range of service organisations, such as hotels, airlines, car
rental companies, and dentists. It has become commonplace for these businesses to adopt a yield
management approach in order to manage their capacity profitably. Kimes (1989) describes yield
management as a method that assists companies to sell the right inventory unit, to the right type of
customer, at the right time, for the right price. Yield management guides decision-making around the
allocation of undifferentiated units of capacity to available demand in order to maximise profit or
revenue. While yield management concepts are applied in the automotive industry, research has been
limited to the application in car rental agencies (e.g. Geraghty & Johnson, 1997; Haensel, Mederer,
& Schmidt, 2012; Guerriero & Olivito, 2013).
3.5.2 The Automotive Service Financial Model
As a commercial entity, automotive service outlets face the task of generating maximum value from
the resources they deploy, i.e. maximise outputs. In real terms this entails purchasing labour and onselling it at a reasonable margin. These margins are largely determined by what the market will bear.
Australian industry guidelines point to a retail labour gross profit margin of 75% (Deloitte, 2014).
Taking this a step further, an automotive service operation generating 75% labour gross profit will
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also be looking to allocate no more than 65% of this to operating expenses, resulting in a Return on
Sales percentage of around 15% (Deloitte, 2014).
Key Performance Indicators (KPIs) for the automotive service sector are drawn from both the
capacity and financial model. Aside from organisational profitability, key outputs include workshop
productivity (hours worked versus hours available), technician efficiency (hours sold versus hours
worked), customer satisfaction (perception-based consumer responses), service reliability (objective
service measures such as fixed right first time) and service retention (consumers returning for
subsequent services) (Deloitte, 2014).
3.5.3 Automotive Service Processes
Processes deployed in automotive service outlets cover both customer facing, and technical
operations. At a franchise level these processes are clearly defined and subject to close scrutiny.
Determined by the franchisor (or brand custodian), these processes are characteristically documented
as a set of process steps, each with a set of associated standards. The standards are aligned to customer
expectations and consistent with the overall brand ideals, e.g. Nissan Motor Company’s ‘Nissan Sales
and Service Way’; General Motors Holden’s ‘Holden Difference’; Toyota Motor Corporation’s
‘Toyota Service Advantage’. The processes are typically designed to track the customer’s journey
from service booking through to post-service follow-up, incorporating guidelines on appointment
making, vehicle diagnosis, customer communication, explanation of work completed, and vehicle
handover. Balas and Tareef (2013) provide an overview of this process in their commentary on
building a long-term relationship in the after-sales car market. The process steps that they put forward
for consideration include appointment, preparation, reception, repair, pre-delivery, delivery, and
after-delivery (customer follow-up). In the dealer environment these service processes are also
supported with a range of technology solutions and include, amongst others, databases, online
booking portals, time management solutions, diagnostic equipment, special tools, and accounting
systems.
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3.6 Chapter Summary
This chapter described current developments, issues and research in the automotive service sector.
The chapter commenced with an overview of the automotive industry with a specific look at
developments in the Australian automotive market. The automotive service sector was then looked at
from a structural viewpoint in order to provide a high level perspective on the major players.
Discussion then turned to a review of the services marketing research that has taken place in the
sector. Evident through this was the fact that studies in the Australian automotive service sector were
limited, presenting a notable gap in the literature. Current issues and challenges were then presented
in order to provide a behind-the-scenes look at the environment in which automotive service outlets
operate. The final section describes the automotive service business model, paying specific attention
to the capacity and financial models that are in place. The next chapter will now hold out the research
objectives and hypotheses as they pertain to this study.
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Chapter 4
Research Objectives and Hypotheses
“It is our knowledge of the world that is circular; the world itself exists, and we experience
perceptions of that world. The goal of science is to build sophisticated models, using rational
criteria, to represent the world. As already mentioned, the models represent only what we know
of the world and such knowledge is inherently flawed; but as we build successive models, we
may improve our representation.”

(Zinkhan & Hirschheimt, 1992, p. 86)

4.0 Chapter Overview
The Service-Profit Chain presents an intuitively appealing and conceptually robust framework for the
assessment of service performance. While the model has been recast in a number of different forms
and tested in a range of contexts, there is a need for further empirical assessment by marketing
scholars. This chapter addresses the purpose of the study and defines the research questions that will
be held out for scrutiny. The chapter commences by reinforcing the knowledge gaps in the literature
and drawing a link to the research objectives. Discussion then shifts to the hypothesis that will be
tested with the expectation that these will go some way to addressing the evident literature gaps.

4.1 Introduction
The discussion in Chapter 2 reinforced the notion that the measurement of service performance and
the need to link operational service inputs to organisational profitability is increasingly important.
Further, the automotive industry is recognised as a significant economic and social contributor to
markets around the world (Scotiabank, 2014). While a number of matrix-style and cause-effect
models, each with their own set of distinctive strengths and limitations, have been put forward, the
Service-Profit Chain (Heskett et al., 1994; Kamakura et al., 2002) has merit as a framework for
exploring the relationships between service inputs, transactional value, service quality, customer
perceptions, service retention and organisational profitability.
This study extends the SPC, specifically the Kamakura et al. (2002) conceptualisation. In so doing
the intention is to apply an extended SPC model as a means of assessing the relationships between
key service performance constructs. In addition to this, the impact of time on service performance
will be assessed, and the extended model’s applicability as a means of driving service performance
will be examined.
Page | 74

4.2 Research Questions and Objectives
The literature review and theoretical underpinnings presented in the first part of this study have
highlighted a number of gaps in the current body of knowledge.


First, the Kamakura et al. (2002) ‘input-output’ conceptualisation and extension of the original
SPC model (Heskett et al., 1994), sets the tone for the consideration of alternative and
additional constructs and measures. These dimensions require assessment.



Second, although a few scholars have applied the SPC to explore concepts such as multiperiod profitability and time-lag effects, little or no attempts have been made to use
longitudinal data in modelling performance at the firm level. For example, Larivière (2008)
focuses on share of wallet, at a customer level, but places no emphasis on organisational
performance, while Evanschitzky et al. (2012), focus on modelling operational investments,
employee satisfaction, customer satisfaction and performance, but fail to consider customer
loyalty or customer behaviour (key components of the Heskett et al. (1994) and Kamakura et
al. (2002) SPC models). Further investigation is required.



Third, the SPC model has not been used as a basis for performance segmentation. The notion
of firm-level performance segmentation has particular appeal for franchise networks. Inma
and Debowski (2006) point to the difference between franchise firms and how they perform,
and the importance of being able to classify the nature of franchise heterogeneity. Segmenting
firms based on performance has previously been applied in the service sector including by
Agus (2004), cluster analysis of TQM implementation across service firms in Malaysia; and
Hollenstein (2003), segmentation of service sector firms based on innovation patterns. The
SPC model proposed in this study presents an opportunity to test this application.



Fourth, since its original conceptualisation by Heskett et al. (1994), the SPC has been explored
in a range of contexts. This includes financial services (Yingzi & van der Heijden, 2005;
Larivière, 2008; Carr, 1999; Souteriou & Zenios, 1999; Kamakura et al., 2002; Maddern et
al., 2007; Dimitriades & Papalexandris, 2011; Acheampong & Asamoah, 2013), supermarkets
and hotels (Maranto & Reynoso, 2003), grocery retailers (Silvestro & Cross, 2000), travel
agencies (Homburg et al., 2009), convenience stores (Hurley & Estelami, 2007), and
professional sports (Bouchet & Zboja, 2012). The model does however require testing in the
automotive retail sector, an industry which has widespread reach and influence.
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Finally, the SPC has been conceptualised and empirically tested using a range of analytical
methodologies and research designs. Amongst others, these have included: structural equation
modelling (Larivière, 2008; Hurley & Estelami, 2007; Yee et al., 2011; Bouchet & Zboja,
2012); hierarchical linear modelling (Homburg et al., 2009); and efficiency modelling
(Kamakura et al., 2002; Souteriou & Zenios, 1999). These methodologies are all fit for
purpose and appropriate in the context of their respective research objectives, however they
have limited utility in being able to identify or segment organisations based on latent
characteristics or to account for unobserved heterogeneity. The present study will apply a
Partial Least Squares – Finite Mixture Model in order to segment automotive retail service
outlets based on their performance across the extended SPC, thereby extending our
understanding of the methodology and its application to the SPC.

These gaps have led to the following research questions:
a. Can the components of the Service-Profit Chain (Kamakura et al., 2002) be used to identify
unobserved service performance heterogeneity?

b. How strong are the relationships between service performance metrics in an extended ServiceProfit Chain model?

c. To what extent does service vary over time, when considered in the context of an extended
Service-Profit Chain?

Given this, the research objectives for this study are specified below:
1. To develop an extended SPC model.
2. To examine the relationships between the extended SPC constructs.
3. To apply a Partial Least Squares - Finite Mixture Model to the extended SPC in order to
segment organisations based on their service performance.
4. To examine service performance over time.
5. To provide guidance for management seeking to enhance their service performance.
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4.3 Research Hypotheses
The second objective listed above calls for the examination of the relationships between the extended
SPC constructs. The links in the extended SPC (Figure 4.1) manifest themselves as testable
hypotheses and will be used as the basis of the proposed analysis. The intention will be to examine
the strength of the relationships for a global model that covers all dealers, over an extended period of
four financial years; for each year in isolation, in order to assess the longitudinal impact; and for a set
of latent FIMIX-PLS segments.
Directionality of the hypotheses are based on the relationships between the SPC variables. A closer
look at these associations provides insights as to the contribution of the model.

Figure 4.1 Revised Service-Profit Chain Conceptualisation (with Hypotheses)
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Operational Variable Inputs and Transactional Value
It is acknowledged that service organisations are often confronted with unpredictable levels of
consumer demand (Bowen & Jones, 1986). As a result several research practitioners have focused on
finding effective ways for service organisations to manage input uncertainty. This includes the
conceptualisation and testing of various coping strategies such as ‘chase and level’ (Sasser, 1976);
‘yield management’ (e.g. Kimes, 1989); ‘intelligence enhancement’ (Shemwell & Cronin, 1994) and
work done by Lovelock (1992) on product variation, time and location variation, queuing and pricing.
The challenges associated with fixed capacity and perishability are linked to the customer’s
expectation of service quality, particularly given that service quality is expected to be delivered within
a specific time frame. These expectations in turn have a bearing on a customer’s perception of the
service experience (e.g. Heskett, Sasser, & Hart, 1990, Rust, Zahorik, & Keiningham, 1996, Clow,
Kurtz, & Ozment, 1998). The effective management of capacity by balancing operational inputs with
consumer demand also has a considerable impact on the quality of service perceived by customers
(Armistead & Clark, 1993).
Service inputs have a bearing on transactional value, particularly as firms seek to maximise resource
utilisation and the efficiency of economic exchange (Bowen & Jones, 1986). Operational
productivity, i.e. how effectively process-related inputs are transformed into economic results and
customer value, also plays an important role in the revenue generation discussion (Grönroos &
Ojasalo, 2002).
Service pricing decisions are subject to internal and external factors. Internal factors include
determinants such as the cost of the service, operating expenses, marketing, etc. External factors relate
to market influences such as price elasticity, competitive reactions and government intervention
(Indounas & Avlonitis, 2009). The cost of the service is acknowledged as a critical component of the
pricing equation, particularly in that it serves as the base for the price the organisation can charge
(Chaffman & Tallbott, 1991).
In an assessment of the determinants of hotel room pricing (notably a capacity-based model with
similarities to automotive servicing), Hung, Shang, and Wang (2010) found that prices are partly
attributed to the cost of input resources. Room size and the number of rooms (allocated capacity
inputs) were found to have a significant positive effect on pricing, with higher room rates in largesized hotels than the rates charged by small-sized hotels. Likewise, the impact of service employees
also had a positive impact with higher housekeeping staff members per room being positively
correlated with higher room prices.
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The extended SPC model proposed in this study considers the relationship between technical service
inputs and transactional value, and the relationship between non-technical service inputs3 and
transactional value. After consideration of the supporting literature it is expected that the relationship
between both technical and non-technical service inputs and transactional value will be positive.

H1:

The greater a service firm’s technical inputs, the greater its transactional value.

H2:

The greater a service firm’s non-technical inputs, the greater its transactional value.

Transactional Value and Perceived Service Quality
A number of studies have sought to unpack the relationship between transactional value4 and quality.
Typically these have considered the issue from a product perspective and tried to ascertain, on one
hand, whether customers perceive a positive link between price and quality (e.g. Leavitt, 1954; Tull,
Boring, & Gosior, 1964; Monroe & Krishman, 1985), and on the other whether there is a relationship
between actual product quality and price (e.g. Riesz, 1978; Gerstner, 1985). Viewing the issue
however from a service perspective is of far greater relevance in the context of this study.
Chen, Gupta, and Rom (1994) provide some insights into the perceived price, perceived service
quality relationship, making the point that to some extent the association is service specific, in that it
may differ between different service offerings and service sectors. They do however find that the
level of service quality does affect the price gap between consumer expectations and perceptions.
The notion that price affects quality judgements in different ways across service categories suggests
that price may have attracting or repelling characteristics depending on the nature of the service (Toh
& Berard, 1984). Prior familiarity with the service in question or the generic nature of the service
may serve as a moderator between price and service quality, prompting consumers to rely less on
price as an indicator of quality (Johnson & Kellaris, 1988). In illustrating this, Johnson and Kellaris
(1988) hold out the example of a premium priced nursing home being perceived as offering a higher

3

For the purpose of this study, technical inputs include technical hours worked, cost of labour and total number of technical staff,
while non-technical inputs include non-technical staff costs, total number of non-technical staff, and operational costs. Capital
investments such as hoists, special tools and facilities are not included.
4
References to transactional value in this thesis are largely made from an organisational perspective. A number of studies (e.g.
Sriram, Krapfl, and Spekman, 1992; Susarla, Barua, and Whinston, 2009) do however consider the alternate notion of transactional
cost and the specific impact of economic exchanges on customers.
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quality service, while a bank that charges high transaction fees may not benefit from the same
sentiments.
Price perception is also viewed as a moderator between perceived service quality and repurchase
intentions (Ranaweera & Neely, 2003). A practical example of this is when a customer has a
favourable impression of service quality but still defects due to a poor perception of price.
In this study, given the generic and familiar nature of automotive services, price or transactional value
is viewed as having a negative impact on perceptions of service quality. In other words the higher the
price charged, the lower the perception of the overall level of service quality, all else being equal.

H3:

The greater a service firm’s transactional value, the lower its level of perceived service quality.

Transactional Value and Perceived Service Experience
It is widely accepted that price plays a major role in shaping customer perceptions and purchase /
repurchase intentions, and that this in turn has a bearing on organisational growth and profitability
(Han, Gupta, & Lehmann, 2001; Jones & Sasser, 1995; Mittal & Kamakura, 2001; Reichheld, 1996).
The notion of price thresholds has received particular focus, i.e. the range of indifference beyond
which minor changes in price will have a noteworthy impact on consumer’s repurchase intention
(Gedenk & Sattler, 1999; Han et al., 2001). Price tolerance has also been held up for scrutiny with
studies examining both the maximum price increase satisfied consumers would be willing to accept
before they defect, and the minimum level of discount that would entice dissatisfied customers to stay
with the firm (e.g. He, Chan, & Tse, 2008; Smith, Bolton, & Wagner, 1999).
Research studies have contended that customer perceptions are influenced by the perceived value in
a transaction or relationship, where value in this context refers to the relationship between price,
customer acquisition costs, and perceived service quality (e.g. Heskett et al., 1990; Blanchard &
Galloway, 1994). This value is also viewed in a relative context, i.e. in comparison to what may be
available or offered by alternative vendors (Zeithaml, Parasurman, & Berry, 1990).
From a price fairness perspective there is a school of thought that supports the fact that customers
will respond negatively if they perceive a firm’s pricing practices as unfair (Wirtz & Kimes, 2007).
These negative reactions include dissatisfaction (Oliver & Swan, 1989), reduced purchase intentions
(Campbell, 1999), and heightened price sensitivity (Xia, Monroe, & Cox, 2004).
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Viewing the transactional value / customer perception relationship from a different perspective,
Anderson (1996) found that an increase in customer satisfaction decreases price elasticity of demand.
In specific terms his research established that a 1 percent increase in customer satisfaction was
associated with a 0.6 percent decrease in price sensitivity. Huber, Herrmann, and Wricke (2001) also
establish this link with their empirical study of hotel customers finding a positive relationship between
customer satisfaction and willingness to pay.
Customer reactions or perceptions of actual price have also been the subject of scrutiny in the
literature. Both Bolton and Lemon (1999), and Mattila and O’Neill (2003) found that the actual price
charged has a significant effect on customer satisfaction. This is supported with the fact that satisfied
customers are also prone to switching loyalties based on price (Keaveney, 1995).
For the purpose of this study the relationship between transactional price and customer perception of
the service experience is deemed to be negative, i.e. higher prices result in lower customer
perceptions.

H4:

The greater a service firm’s transactional value, the lower its level of perceived service experience.

Perceived Service Quality and Service Retention
The relationship between service quality, both actual and perceived, and service retention has been
widely researched (e.g. Rust, Zahorik, & Keiningham, 1995; Zeithaml, Berry, & Parasuraman, 1996;
De Ruyter, Wetzels, & Bloemer, 1998; Boulding, Kalra, Staelin, & Zeithaml, 1993; Sivadas & BakerPrewitt, 2000; Bolton, Lemon, & Bramlett, 2006).
Rust, Zahorik, and Keiningham’s (1995) ROQ model provides a framework for assessing the impact
of quality on customer perceptions, customer retention, and organisational profitability. While not
definitive on the nature of the relationships, it provides useful insight on where and how firms should
spend on service quality, and on the likely impact of these initiatives.
Service quality has been shown to have an impact on the behavioural intentions of customers and also
has a subsequent knock-on effect in terms of service retention and financial outcomes (Zeithaml,
Berry, & Parasuraman, 1996). This perspective reinforces the conclusions of Boulding et al. (1993)
who found positive links between service quality, repurchase intentions and willingness to
recommend.
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Similarly, customers are more likely to provide ongoing patronage to a service provider after they
experience high levels of service quality (Bolton et al., 2006), and the key to customer retention and
customer creation has been shown to be the development of favourable relative attitudes through
improved service quality (Sivadas & Baker-Prewitt, 2000).

The relationship between perceived service quality and service loyalty has also been shown to be
positive (De Ruyter et al., 1998). Specifically relationships between three dimensions of service
loyalty, namely preference loyalty (a favourable attitude towards a service provider); price
indifference loyalty (a willingness to pay a price premium or indifference to the price charged); and
dissatisfaction response (a tendency to express dissatisfaction via exiting the relationship or voicing
displeasure), have been tested, with the first two proven to be positive and statistically significant.

In this study the relationship between perceived service quality and service retention is examined.
The links between these two paradigms have been empirically tested and discussed in the literature
with support for positive association. As such the relationship between the constructs in the extended
SPC is expected to be positive.

H5:

The greater a service firm’s perceived service quality, the greater its level of service retention.

Perceived Service Experience and Service Retention
Positive links between customer perceptions, i.e. customer satisfaction, and customer behaviour have
long been empirically established (e.g. Gwinner, Gremler, & Bitner, 1998; Reynolds & Beatty, 1999;
Hennig-Thurau, Gwinner, & Gremler, 2002). This is endorsed by the fact that the greater the degree
to which customers are able to fulfil their expectations during the purchase or service process, the
greater the probability that they will repeat their purchase with the same organisation (Wong & Sohal,
2003). Williams and Naumann (2011) also found strong links between customer satisfaction and
several business performance metrics including customer retention, revenue, earnings per share and
stock price. And Keiningham et al. (2007) found a positive relationship between customer satisfaction
and customer retention, and that multiple indicators of customer satisfaction performed better when
seeking to predict customer retention and share of wallet, as opposed to single metrics.
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In a study looking specifically at service retention, Bolton (1998) established that customer perception
levels explained a substantial portion of the explained variance in the length of relationship that
customers had with service providers. This supports a finding by Crosby and Stephens (1987) that
prior satisfaction with the provision of insurance products and services was a determining factor in
whether or not customers elected to return to the same provider.
The intangible nature of services and high degree of associated customer interaction also highlight
the crucial role of service employees in driving service retention, in particular their level of customer
orientation (Hennig-Thurau, 2004). Reinforcing this notion in an investigation of favourable and
unfavourable service incidents, Bitner, Booms, and Tetreault (1990) highlighted how service
employee conduct affects customer perceptions of the service experience.

There are however accounts that suggest that even though customers may indicate that they are
satisfied, they still defect, e.g. Reicheld’s (1996) claim that 65-85% of customers who report that they
are satisfied or very satisfied, defect. Further studies also point out that satisfaction explains less than
25% of repeat purchase variance (Szymanski & Henard, 2001; Rust, Jeffrey, Jia, & Zahorik, 1999),
while Keiningham, Gupta, Aksoy, and Bouye (2014) point out that changes in customer satisfaction
explain less than 1% of the variance in category spending. Kumar, Pozza, and Ganesh (2013) proffer
that the link between satisfaction, loyalty and profitability is not as strong as practitioners would have
us believe and that customer satisfaction alone is not enough to explain loyalty, i.e. despite positive
correlations between customer satisfaction and loyalty, the variance explained by only customer
satisfaction is negligible.

Despite this, satisfaction still plays an important role as an antecedent of loyalty (e.g. Hallowell,
1996). The fact that satisfied customers may be prone to defection is invariably accounted for by
customer dissatisfaction towards the primary brand, competing brand or organisational persuasive
efforts or natural variety seeking (Darsono & Junaidi, 2006).
It is therefore proposed that there is a positive relationship between customer perception of the service
experience and service retention.

H6:

The greater a service firm’s perceived service experience, the greater its level of service retention.

Page | 83

Service Retention and Organisational Profitability
Studies have shown that there is a positive relationship between customer retention and profitability
(e.g. Hallowell, 1996; Reinartz et al., 2005). This is particularly true of firms in mature markets and
those service industries that involve ongoing revenue management such as hotels and airlines (Varki
& Colgate, 2001). While there are a number of possible explanations for this, results such as increased
consumption by existing customers, lower costs of retention, increases in word of mouth referrals and
the engagement of fewer resources in looking after existing customers provide some viable
rationalisations (Bolton, 1998; Rust, Lee, & Valente, 1995). It is worth noting that in the context of
the proposed research there are significant parallels between the business models of hotels, airlines
and automotive service workshops, particularly the notion of the service environment as a capacity
model.
Retained customers are viewed as being more likely to purchase more from the firm, recommend the
firm’s products and services, and adopt new supplementary services (Rust, Lee, & Valente, 1995;
Moorandian & Oliver, 1997). A greater proportion of retained or loyal customers also contributes to
a reduction in operating costs, specifically relating to future customer transactions, communication
and customer acquisition (e.g. Srivastava, Shervani, & Fahey, 1998; Reichheld & Sasser, 1990,
Fornell & Wernerfelt, 1988).
In terms of the overall extended SPC model proposed, studies have confirmed positive relationships
between customer perception (satisfaction) and organisational performance (Johnston, 1995);
between customer satisfaction, quality initiatives and firm performance (Fornell, Johnson, Anderson,
Cha, & Bryant, 1996; Ittner & Larcker, 1996); between customer satisfaction and behavioural
intentions (Anderson & Sullivan, 1993), and satisfaction and organisational performance (Reichheld
& Sasser, 1990).
Therefore the relationship between service retention and profitability in the context of this study is
considered to be positive.

H7:The greater a service firm’s level of service retention, the greater its level of profitability.
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Operational Variable Inputs and Organisational Performance (Profitability)
One of the key contributions made by Kamakura et al. (2002) and their conceptualisation of the
Service-Profit Chain was the consideration of both the overall positive impact of operational
investments (designed to improve perceptions of service quality) and the simultaneous direct negative
offset of these investments on profitability. From an accounting sense this is an important
consideration as firms that reinvest money in the business should be able to assess whether or not
such an offset exists.
Evanschitzky et al. (2012) point out the logic of assuming that operational investments will have a
direct negative influence on organisational performance. This suggests that greater financial inputs
will result in smaller financial outputs during the same time period. Buzzell and Gale (1987) share
this sentiment. In referencing investment intensity, they hold out that as investment intensity
increases, so return on investment decreases.
For the purposes of this study it is considered that operational technical inputs (as measured through
technical hours worked, cost of labour and total number of technical staff), and operational nontechnical inputs (as measured through non-technical staff costs, total number of non-technical staff,
and operational costs) would have a negative effect on service profitability.

H8:The greater a service firm’s technical inputs, the less its level of profitability.
H9:The greater a service firm’s non-technical inputs, the less its level of profitability.

A summary of the hypotheses is documented in Table 4.1.
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Table 4.1 Summary of Hypotheses
Hypothesis

Link

H1

The greater a service firm’s technical inputs, the greater its transactional value.

Link A

H2

The greater a service firm’s non-technical inputs, the greater its transactional value.

Link B

H3

The greater a service firm’s transactional value, the lower its level of perceived service quality.

Link C

H4

The greater a service firm’s transactional value, the lower its level of perceived service experience.

Link D

H5

The greater a service firm’s perceived service quality, the greater its level of service retention.

Link E

H6

The greater a service firm’s perceived service experience, the greater its level of service retention.

Link F

H7

The greater a service firm’s level of service retention, the greater its level of profitability.

Link G

H8

The greater a service firm’s technical inputs, the lower its level of profitability.

Link H

H9

The greater a service firm’s non-technical inputs, the lower its level of profitability.

Link I

4.4 Chapter Summary
Chapter 4 described the research questions, objectives and hypotheses pertaining to this study. The
intent is to put forward an extension of the Service-Profit Chain as conceptualised by Kamakura et
al. (2002), and then to use this framework: to test the relationships between the components of the
extended model; to segment service organisations based on their performance by applying a Finite
Mixture – Partial Least Squares methodology; to examine the impact of the model over time; to
provide decision-making guidance for management and to empirically test the model in an automotive
retail context.
The chapters that follow provide details on the research process and subsequent outcomes. Chapter 5
outlines the research design and methodology including sampling and data collection, while Chapter
6 presents the results before discussion, implications, limitations and directions for future research
are put forward in Chapter 7.
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Chapter 5
Research Design, Sampling and Data Collection
“In summary, PLS should not be viewed as simply a distribution-free alternative to LISREL.
Rather, it represents a different approach to empirical modelling – a descriptive, predictionorientated one. But it is not just pure prediction. For, if one values predictiveness above all else,
a simple multiple regression will always lead to the highest R2. However, the ability to predict
and understand the role and formation of individual constructs and their relationships among
each other would be lost.”

(Chin., 1998, p. 332)

5.0 Chapter Overview
Chapter 5 will now describe the research methodology used in this study. The methodology includes
the use of Partial Least Squares analysis (PLS-SEM), a form of Structural Equation Modelling, in
order to test the hypotheses proposed as part of the extended SPC model. This will be done across the
entire dataset as well as longitudinally. A Partial Least Squares Finite Mixture Model (FIMIX-PLS)
will then be used to identify a set of unobservable latent performance segments. These segments will
be individually assessed using PLS-SEM and Analysis of Variance (ANOVA) before they are finally
examined using a Performance-Impact Matrix. The aim will be to examine the strength of the
extended SPC linkages (hypotheses), to explore variances over time, to use the FIMIX-PLS approach
to segment service organisations based on latent model relationships, and to determine how this
segmentation can be used to drive service performance. The chapter commences with an overview of
the research design before detailing the sampling, data collection, and methodology employed.

5.1 Introduction
The extant literature relating to the SPC model documents the extent to which it has been adapted,
extended and applied over the past two decades, but as highlighted in the previous chapter there
remains a number of gaps. The extension and application of the SPC for the purposes of performance
segmentation, and the consideration of the SPC in an automotive retail context form the basis of this
study. To further explain the approach adopted by the researcher in pursuit of these research
objectives, the research paradigm is now put forward as a precursor to specific research design details
that follows.
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5.2 Research Paradigm - Epistemological and Ontological Framework
According to Hannabuss (2007), epistemology is the branch of philosophy that examines our
knowledge and beliefs and provides the foundational evidence to which we turn in order to rationalise
beliefs and truth. It is how we explain, deduce and imply. Ontology on the other hand consists of the
explicit and implicit assumptions about the deep causal structures of the world from which a
researcher views the world. At a fundamental level it is about one’s own sense of reality and the
perspective from which the world is viewed (Hall, 2003).
This research seeks to develop a business model ontology. This is consistent with the thoughts of
Petrovic, Kittl, and Teksten (2001) who view this as a conceptual tool containing a set of elements
and their relationships, allowing the expression of the business logic of a specific firm.
When considering the appropriateness of this scientific realism philosophy for marketing theory and
research, Peter (1992) articulates that truth is an appropriate objective for marketing research, and
science can come to know the real world, though not with certainty. This viewpoint of scientific
realism is supported by Hunt (1990) in claiming that there is no “Grand Theory” of science.
According to the Stanford Encyclopedia of Philosophy (Boyd, 2002, para. 1)
“Scientific realists hold that the characteristic product of successful scientific research is knowledge
of largely theory-independent phenomena and that such knowledge is possible (indeed actual) even
in those cases in which the relevant phenomena are not, in any non-question-begging sense,
observable”.
It is thus the common sense notion that analytical methods are by nature imperfect, and therefore
given that most scientific knowledge is approximate, we should adopt a face-value outlook when
examining it.
Hunt (1990), emphasises that scientific realism is grounded on four fundamental propositions. First,
that the world exists independently of it being perceived. Second, that the role of science is to develop
genuine knowledge about the world. Third, that all knowledge assertions must be critically evaluated
and verified to determine the extent to which they do, or do not, truly characterise or correspond to
that world. And fourth, that the enduring success of a scientific theory gives reason to believe that
something similar to the entities and structure hypothesised by the theory actually exists.
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Scientific realism also allows room for assumptions both realistic and unrealistic. As Shugan (2007)
points out, good theory often requires unrealistic assumptions with most breakthrough research
making some assumptions that directly contradict current beliefs.
Scientific realism is noted as being different to a relativistic or constructionist view in that it views
science as being capable of knowing reality, although not with certainty, while relativism views
science as constructing several views of reality (Peter, 1992).
It is acknowledged that the author supports this epistemology and deems it an appropriate approach
to the methodology proposed for this study, particularly given the unobservable nature of service
quality, marketing strategy and customer perception. It should be noted that this intangibility ruled
out the adoption of a positivist approach, allowing subjectivity and interpretation to form part of the
analysis.

5.3 Ethics
This study was completed under an ethics waiver provided by Monash University. It was agreed that
the research will pose no greater than negligible risk due to the fact that there is no primary research
which will be taking place and no mention at all of the university, specific clients or individual
customers. Commercial confidentiality agreements were also signed with the organisation providing
the aggregated secondary data, further negating any associated risk.
3rd Party data from a franchise organisation is used for the study. Data is aggregated, secondary data,
collected by the franchise principals for other purposes. All records are de-identified and historical in
nature and all references to organisational level identifiers have been removed. Format is via
downloaded CSV files.
Data was supplied voluntarily by the franchise organisation in question. The final consensus
regarding this matter was that due to the negligible risk associated with the secondary, aggregated,
anonymous data, full ethics clearance was not required.
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5.4 Sampling
This study examines the performance of 180 automotive dealerships representing a single brand in
the Australian automotive market. The dealerships form part of a franchise network, and range in size
and geographic location (see Table 6.1). The data collected represents their performance over a fouryear period: from July 1, 2008 to June 31, 2012. This represents full financial year results for the
period 2009-2012.
The data has been sourced directly from the franchisor and forms part of the monthly reporting
requirements as per the participating dealerships’ contractual franchise agreement. Prior to being
collated by the franchisor, the data originated from two different sources. Firstly, accounting and
statistical data drawn directly from each dealership’s management system. And secondly, from
customer satisfaction and loyalty reports collected directly by the franchisor from service customers,
aggregated at a dealership level.
5.4.1 Unit of Analysis
The primary unit of analysis for this study is the dealer (i.e. an individual automotive dealership).
Specifically this relates to firms within a single franchised entity, responsible for selling branded
automotive products and delivering services under the same brand, i.e. the franchisee.
Franchised automotive dealerships have been held out as a unit of analysis in a number of previous
studies including by: Bloemer and Lemmink (1992); Bloemer and Pauwels (1998); Grϋnhagen et al.
(2011); Fraser et al. (2013); and Anisimova and Mavondo (2014).
As the franchisees under question comprise several business units or profit centres, the service
workshop will be specifically isolated in this study. Dealership service operations have been also
been the subject of prior research investigation, e.g. Fransson and Frendberg’s (2008) assessment of
the motivational aspects, benefits and pitfalls of rewards systems; Emery and Barker’s (2007) scrutiny
of the impact of commitment, job involvement and teams on customer satisfaction and profit; and
Fraser et al. (2013) investigation of TQM in dealerships.
5.4.2 Sampling Technique
The sampling frame for this research was established by reviewing the list of automotive brands with
franchise dealer networks, represented in the Australian market. This information is well-known, as
the brands are largely household names and a full list was accessed through the Federal Chamber of
Automotive Industries (2014). The complexities associated with multi-franchise setups, group
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ownership, distributor-owned networks, and data collection variability, ruled out the feasibility of
using a random sample for the study. In this context, a non-probability, purposive sampling method
was employed.
Researcher judgement was initially used to identify those automotive retail franchise organisations
that were accessible, of reasonable size, and would have access to accurate data relating to their
dealership network. Although a full cross-franchise industry study was desirable, access to data,
variances in the measurement of key indicators, and the likelihood of inter-brand contamination
contributed to a decision to hold out a single franchise brand. It is noted that in the case of the
franchise used for the study, a census of their dealers was taken.
As a pioneer of representative sampling techniques, Archibald Crossley, reinforces the benefits of
selective sampling and states that it has played an important role in marketing research (Crossley,
1941). In the context of this study a typical case sampling approach also applies (Lærd Dissertation,
2014). This suggests the ability to compare the findings of the study with other similar samples,
particularly across the automotive retail service sector and the broader service sector. It does however
limit the generalisation of the results, a fact which is noted in the limitations section of this thesis.
5.4.3 Sample Size
The nature of the data analyses to be performed is an important consideration when deciding on
sample size (Hair, Anderson, Tatham, & Black, 1998). In the case of this study and specifically the
use of variance-based partial least squares (PLS-SEM) and finite mixture partial least squares
(FIMIX-PLS), there is guidance from a procedural, heuristic and practitioner perspective.
Procedurally PLS-SEM is recognised as a limited information estimation technique, owing to its
assumed ability to deal with smaller sample sizes (Marcoulides & Saunders, 2006). This notion is
reinforced by Hair, Sarstedt, Hopkins, & Kuppelwieser (2014) in promoting the benefits of PLS-SEM
over CB-SEM, specifically the fact that PLS-SEM demonstrates better convergence, and realises
higher statistical power when dealing with smaller samples sizes, even when there is great complexity
in the model.
A frequently used heuristic for establishing sample size in PLS-SEM is to select the larger of 10 times
the scale with the greatest number of formative indicators, or 10 times the greatest number of
structural paths directed at a specific construct in the structural model (Chin, Marcolin, & Newsted,
1996). This rule of thumb is however criticised by some authors as being too soft and overused
(Marcoulides, Chin, & Saunders, 2009), resulting in recommendations that researchers still follow
the rudimentary statistical guidelines on power, i.e. specify the effect size for each regression analysis
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and look up the power tables, or run the risk of using an unsuitable sample size (Chin & Newsted,
1999; Marcoulides & Saunders, 2006). Wong (2013) also points out that while PLS-SEM is capable
of managing small sample sizes, the objective should not be to simply meet the minimum
requirements; a comment that supports the advice provided by Hoyle (1995), who suggested that a
sample size of 100 to 200 was a reasonable starting point for path modelling.
The research design for this study consists of 7 constructs and a total of 24 indicators. The greatest
number of indicators linked to specific construct is 4 and the greatest number of structural paths
leading to a construct is 3. Due to the fact that all indicators are assumed to be reflective and not
formative (see 5.7), applying the Chin et al. (1996) heuristic to this framework suggests a minimum
sample size of 30. It is however acknowledged that this guideline would be too restrictive and
inadequate for this study, particularly given the complexity of the model and the fact that the FIMIXPLS segmentation would result in inadequate segment sizes.
Hair, Hult, Ringle, and Sarstedt (2016) provide specific guidance relating to power and sample size
for PLS-SEM modelling. Table 5.1 highlights the minimum sample size requirements necessary to
identify minimum R2 values of 0.10, 0.25, 0.50 and 0.75 for constructs in the structural model for
significance levels of 1%, 5%, and 10%. This is based on the frequently used statistical power level
of 80% and the level of complexity of the PLS path model. In the case of this study, with a maximum
of 3 arrows pointing at a single construct, to realise a statistical power of 80% for R2 values of at least
0.10 (with a 1% probability of error), a sample size of at least 145 would be required.
Table 5.1 Sample Size Recommendation in PLS-SEM for a Statistical Power of 80%5
Max number
of arrows
pointing at a
construct
(number of
independent
variables)

5

Significance Level
10%

5%

1%

Minimum R2

Minimum R2

Minimum R2

0.10

0.25

0.50

0.75

0.10

0.25

0.50

0.75

0.10

0.25

0.50

0.75

2

72

26

11

7

90

33

14

8

130

47

19

10

3

83

30

13

8

103

37

16

9

145

53

22

12

4

92

34

15

9

113

41

18

11

158

58

24

14

5

99

37

17

10

122

45

20

12

169

62

26

15

6

106

40

18

12

130

48

21

13

179

66

28

16

7

112

42

20

13

137

51

23

14

188

69

30

18

8

118

45

21

14

144

54

24

15

196

73

32

19

9

124

47

22

15

150

56

26

16

204

76

34

20

10

129

49

24

16

156

59

27

18

212

79

35

21

Source: Hair, Hult, Ringle, and Sarstedt (2016)
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Taking into account these considerations, the study considers a dataset of 180 dealers over a 4 year
period, resulting in a sample of 720 cases. The purpose of treating each dealer as a different case for
each of the financial years in question, is twofold: firstly, as a means of establishing a consistent
global model against which the relationships between the extended SPC constructs can be assessed,
and secondly, in order to assess the dynamic nature of service performance over the four year period.

5.5 Data Collection
Data for this study was collected from a prominent volume-brand Original Equipment Manufacturer
(OEM) within the Australian automotive industry. Over the period of the research 2009-2012, the
OEM held a share in excess of 10% of the new vehicle sales market. Access was provided to two
secure data portals via a username and password provided by the OEM’s Head of Dealer
Development. The first portal provided access to dealership financial data, while the second
represented customer feedback and retention data. Access to these systems followed an approach to
the management team of the OEM, resulting in their approval to access and use the data for the
purposes of the study. Access was provided subject to the signing of a non-disclosure, confidentiality
agreement.
Collection of Financial Data
The initial data collection process involved accessing the financial portal and downloading a full set
of dealership reports in a CSV file format. These included trial balance inputs and key performance
indicators. This information is collected from dealerships by the OEM on a monthly basis via a direct
download from their dealer management systems (DMS). The data was filtered to isolate service
performance indicators, specifically those to be held out as part of the study, before being
consolidated in a financial year-to-date view. The final dataset consisted of service-specific financial
data for all dealers over a four year period.
Collection of Customer and Retention Data
The second component of the data collection process was the retrieving of customer and retention
data. This included consolidated customer perception and service retention data by dealer. Customer
feedback was solicited directly from customers by the OEM via a telephonic survey process.
Customers are contacted 25 days after servicing their vehicle at a dealership. Survey questions focus
on behavioural and observable conditions experienced by customers during the service process. On
completion, survey responses are collated and consolidated by dealer. While each dealer’s response
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rate varies, the average franchise network response rate, based on the percentage of surveys
completed versus customers identified for contact, was 39%. The customer feedback portal provided
access to consolidated customer satisfaction data by dealer, with the ability to assess feedback at an
overall perception and by-question basis. Aggregated automotive customer satisfaction data has been
used by other authors including Bloemer and Lemmink (1992), and Mittal and Kamakura (2001).
This information was downloaded for each dealer over a four year period. These periods corresponded
with those of the aforementioned financial data.
Service retention data was also accessed from the customer feedback portal. This information
consisted of a by-dealer breakdown of customer servicing behaviour over the vehicle ownership
period. In order to collect this information, the OEM relies on a direct daily download from the
dealers’ DMS. Specific retention figures are calculated based on services conducted by vehicle
identification number (VIN). As for the financial and customer feedback data, information accessed
was consolidated by dealer over a four year, financial year-to-date period.
Specific information relating to the customer feedback and service retention indicators used in this
research is provided in the ‘Measures’ section of this chapter.
Following the download of financial, customer feedback and service retention data, the information
was combined in a single dataset. This provided an aggregated, by-dealer view over four full financial
year time periods.
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5.6 Measures
The metrics selected for the proposed study were chosen based on their suitability within the extended
SPC and their applicability within the automotive retail environment. The selection process included
a cross-referencing of the Heskett et al. (1994) Service-Profit Chain audit document. This document
formed part of the initial Service-Profit Chain conceptualisation and was intended to be an aid for
firms seeking to determine what drives their service profitability. Twenty-four questions were posed
under the audit framework, and while some were of limited relevance, the guidance of the majority
proved to be useful for the purposes of this study.
The audit framework included questions under the following headings: profit and growth; customer
satisfaction; external service value; employee productivity; employee loyalty; employee satisfaction;
internal service quality and leadership.
While the metrics were specifically mapped to the extended SPC framework, audit questions relating
to profit and growth, customer satisfaction and external service value proved particularly relevant.
This included considerations regarding the definition of loyal customers, the identification of
customer feedback points and the measurement of service value.
The metrics selected for the extended SPC in this study are defined below.
Operational Variable (technical and non-technical) Inputs
Operational variable inputs in an automotive retail service environment include two primary
components, namely the provision and sale of labour (i.e. technical inputs), and the provision of front
and back-office functions designed to support the service delivery process (i.e. non-technical inputs).
From a technical perspective, fully qualified service technicians and apprentices provide a set amount
of available hours subject to experience and working hours. Against these available hours, they are
required to ‘clock’ on and off particular jobs, thereby registering a certain level of productivity against
their available time. For example a fully qualified technician may have 8 hours available per day. If
they then worked (or clocked) 7.2 hours against this they would be considered to have a productivity
level of 90%. For an automotive retail dealership, variable technical input considerations therefore
include the cost of the labour employed and the extent to which these ‘productive heads’ are in fact
productive, i.e. how many hours they actually work and what these worked hours cost the business.
From a non-technical perspective, the service delivery process is supported by a number of ‘nonproductive’ or non-technical employees, including service advisors, costing clerks, receptionists,
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workshop foremen, and service managers. These individuals are essential to the efficient and effective
delivery of service, and have an important role in customer handling and relationship building.
The use of hours as a measure of service inputs is not new and has been used in various formats.
Silvestro and Cross (2000) selected an operating ratio of planned versus actual working hours as a
measure of internal service quality, Bowman and Narayandas (2004) used the number of hours sales
representatives spent at a customer’s location as a proxy for direct customer management effort;
whereas Soteriou and Zenios (1999) scrutinised hours worked by managerial and clerical staff.
Cost of labour has also been considered in various guises, including considerations of the number of
staff at different levels of the organisation (e.g. Kamakura et al., 2002).
In terms of this study, the following operational variable (technical and non-technical) inputs are
considered.

Operational Variable Technical Inputs
(1) Technical Staff per Retail Repair Order (RRO)
The total number of technicians and apprentices per retail repair order. Calculated as the total number
of technicians and apprentices employed by a dealership (average annual figure based on head count
at end of every month), divided by total annual number of retail repair orders.
Technical Staff per RRO =

technical staff6
total annual RROs

(2) Hours Worked per Retail Repair Order
The time worked (or clocked7) on retail service jobs by service technicians per retail repair order.
Calculated as total annual worked hours, divided by total annual retail repair orders.
Hours Worked per RRO =

6
7

total annual worked hours
total annual RROs

Average annual figure per dealership based on head count at end of every month
Based on a time card system requiring technicians to record time actually spent on service jobs
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(3) Retail Labour Cost per Retail Repair Order
The cost of labour per retail repair order. Calculated as total annual cost of labour, divided by total
annual retail repair orders.
Retail Labour Cost per RRO =

total annual cost of labour
total annual RROs

Operational Variable Non-Technical Inputs
(4) Non-Technical Staff per Retail Repair Order
The total number of non-technical (support) staff per retail repair order. Calculated as the total number
of non-technical support staff and managers employed by a dealership (aggregated annual figure
based on head count at end of every month), divided by total annual retail repair orders.
Non Technical Staff per RRO =

non technical staff8
total annual RROs

(5) Total Operating Expenses per Retail Repair Order
The total operating expenses (excluding non-technical staff costs) per retail repair order. Calculated
as total annual operating expenses (inclusive of rent, administration, marketing and utilities), less the
annual employment costs of non-technical (support) service staff, divided by total annual retail repair
orders.
Total Operating Expenses per RRO =

total annual operating expenses9
total annual RROs

(6) Non-Technical Staff Cost per Retail Repair Order
The employment costs of non-technical (support) service staff per retail repair order. Calculated as
total annual non-technical employment costs, divided by total annual retail repair orders.
Non Technical Staff Cost per RRO =

8
9

total annual non technical employment costs
total annual RROs

Average annual figure per dealership based on head count at end of every month
Includes rent, administration, marketing, and utilities; excludes employment costs of non-tech staff
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Transactional Value
Proxies for price or transaction value have been regularly used in service literature. In a study of the
effect of price on return intentions, Noone and Mount (2008) scrutinised hotel room rates, whereas
in their empirical investigation of the SPC as a means of assessing retail performance, Pitchard and
Silvestro (2005) examined average transaction size per store, i.e. total store sales divided by total
number of store transactions.
Studies have also examined customer perceptions of price in a bid to better understand the antecedents
of customer satisfaction (e.g. Lymperopoulos & Chaniotakis, 2010). That said, for the purpose of this
study actual prices have been favoured over perceptions of price. This is primarily due to the fact that
the customer perception metrics in the proposed SPC model are deemed to include a price-value
component.

(7) Sales per Retail Repair Order
Dollar value of labour sales per retail repair order. Calculated as total annual retail labour sales,
divided by total annual retail repair orders.
Sales per RRO =

total annual retail labour sales
total annual RROs

(8) Hours Sold per Retail Repair Order
The total number of hours sold10 (charged for) per retail repair order. Calculated as total annual retail
hours sold, divided by total annual retail repair orders.
Hours Sold per RRO =

total annual retail hours sold
total annual RROs

10

In the context of automotive retail service, each service job (or repair order) is costed on a base hourly rate. This will vary subject
to additional work, fitment of parts or the nature of the job, i.e. maintenance versus repair.
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(9) Parts Sold per Retail Repair Order
Dollar value of parts sales per retail repair order, i.e. isolation of parts sales as distinct from labour
sales. This is a relative indication of up-sell and incremental value-added. Calculated as total annual
retail parts sales divided by total annual retail repair orders
Parts Sold per RRO =

total annual retail parts sales
total annual RROs

Perception of Service Quality
Measures of service quality in the literature typically draw on customer survey responses. Specific
questions range from overall perceptions of service quality, to isolation of specific service quality
factors such as facilities, employee competence and attitude, reliability, responsiveness, and
performance (e.g. De Ruyter et al., 1998; Chen et al., 1994; Nelson et al., 1992; Cronin et al., 2000;
Fullerton, 2014).
Objective measures of service quality are invariably harder to ascertain than subjective measures.
While in manufacturing quality can be assessed by examining product defects or deviations outside
pre-set tolerance levels, in service environments the objective measurement is a challenge due to
factors such as inseparability, intangibility and the inherent difficulty of replication. For this reason
empirical SPC studies have tended to examine subjective quality measures such as mystery shopping
results (Silvestro & Cross, 2000) and SERQUAL inspired survey questions (Larivière, 2008).
Pritchard and Silvestro (2005) did hold out stock availability as a subjective measure in their
application of the SPC in home improvement retail company context. They however failed to find
any significant correlation between service quality and a set of customer measures including service
value, customer satisfaction and loyalty.
This study holds out four measures of perceived quality. Although all are assessed through a postservice customer survey process, they include two subjective proxies (i.e. overall satisfaction with
the service or work performed; and satisfaction with the condition the vehicle was returned in), and
two objective proxies (i.e. fix right first time; and vehicle delivered on time or at the time promised).
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(10) Satisfaction with Service
Annual average (mean) satisfaction with the service conducted or work performed, based on a five
point scale ranging from completely dissatisfied (0) to completely satisfied (100), recorded in steps
of 25.

(11) Fix Right First Time
Annual percentage of vehicles fixed right first time, based on a two point, yes-no (1-0) scale.

(12) Condition Vehicle Returned In
Annual average (mean) satisfaction with the condition that the vehicle was returned in, based on a
five point scale ranging from completely dissatisfied (0) to completely satisfied (100), recorded in
steps of 25.

(13) Vehicle Delivered On Time
Annual percentage of vehicles delivered at the time promised, i.e. whether or not the service was
completed on time, based on a two point, yes-no (1-0) scale.

Perception of Service Experience
The Heskett et al. (1994) SPC audit framework acknowledged customer satisfaction as a key
consideration for long-term profitability. Within this framework organisations are challenged to
identify the sources of customer feedback and to ensure that data is objective, consistent and collected
in a periodic fashion. There is also a mandate to proactively use customer satisfaction data as a means
of solving customer problems.
The use of a customer satisfaction metric for customer perception is well documented and well
utilised in the services literature (e.g. Silvestro & Cross, 2000; Pritchard & Silvestro, 2005; Gelade
& Young, 2005; Larivière, 2008). While Cronin et al. (2000) distinguished between ‘emotion-based’
measures, and ‘evaluative’ customer satisfaction measures, scholars have typically elected to
generalise customer satisfaction as a holistic construct, inclusive of service delivery, interaction with
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service providers, service quality, value and facilities; as opposed to isolating customer perceptions
of the service experience itself. Studies have also looked specifically at factors impacting customer
perceptions in the service environment e.g. Mohr and Bitner’s (1995) examination of the impact of
perceived employee effort.
This study acknowledges two aspects that contribute to overall customer satisfaction: perception of
service quality (technical aspects), and perception of the service experience (non-technical aspects).
Service experience in this context representing the customer’s perception of their direct interaction
with the dealership’s frontline service personnel, i.e. the Service Advisor, as opposed to their
perception of the technical service provided, which is taken into account under the service quality
construct in the extended SPC model. This thinking is supported by Bloemer and Lemmink (1992)
who stress the significance of frontline automotive service staff: “the dealer should not underestimate
the importance of the contact personnel in creating loyalty via their behaviour and their way of
rendering various services” (p. 362).
For the purposes of this study, overall satisfaction with the Service Advisor, satisfaction with their
willingness to assist, their knowledge, and explanation of the work performed, are held out as metrics
for the ‘perception of the service experience’ construct. These dimensions are also assessed through
a post-service customer survey process.

(14) Satisfaction with Service Advisor
Annual average (mean) satisfaction with the Service Advisor, based on a five point scale ranging
from completely dissatisfied (0) to completely satisfied (100), recorded in steps of 25.

(15) Service Advisor’s Willingness to Assist
Annual average (mean) satisfaction with the Service Advisor’s willingness to assist, based on a five
point scale ranging from completely dissatisfied (0) to completely satisfied (100), recorded in steps
of 25.
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(16) Service Advisor’s Knowledge
Annual average (mean) satisfaction with the Service Advisor’s knowledge, based on a five point scale
ranging from completely dissatisfied (0) to completely satisfied (100), recorded in steps of 25.
(17) Explanation of the Work Performed
Annual average (mean) satisfaction with the way in which the work performed, was explained, based
on a five point scale ranging from completely dissatisfied (0) to completely satisfied (100), recorded
in steps of 25.

Service Retention
A number of studies have utilised service retention as an objective measure of customer behaviour.
Lemon et al. (2002) evaluated the extent to which customers continued to support, increased their
support, or defected from a subscription-based service provider. Dawes (2009) investigated changes
in insurance policy status and the extent to which customers maintained, increased or allowed their
policies to lapse on an annual basis. And Aflaki and Popescu (2014) considered service firm
patronage and service renewal.
Of particular interest for this research is a study conducted by Towler et al. (2011), where the actual
return behaviour of automotive service customers was considered. While there are distinct similarities
in the service retention metrics used for that study and the current investigation, it is noted that Towler
et al. (2011) only considered retention over a 12 month period. This study, on the other hand, holds
out service retention over four financial years.
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(18) Retention at the First Paid Service
Percentage of customers who purchased from the servicing dealer returning for the first paid service.
Calculated as the total annual number of unique retail service customers who returned to the
dealership for their first service during the financial year (first service customers), divided by the total
number of those customers who purchased a vehicle from the servicing dealer in the previous or base
year (base year purchasers).
Retention at the First Paid Service11 =

first service customers
base year purchasers

(19) Retention at the Second Paid Service
Percentage of customers who purchased from the servicing dealer returning for the second paid
service. Calculated as the total annual number of unique retail service customers who returned to the
dealership for their second service during the financial year (second service customers), divided by
the total number of those customers who purchased a vehicle from the servicing dealer in the base
year (base year purchasers).
Retention at the First Paid Service =

second service customers
base year purchasers

(20) Retention at the Third Paid Service
Percentage of customers who purchased from the servicing dealer returning for the third paid service.
Calculated as the total annual number of unique retail service customers who returned to the
dealership for their third service during the financial year (third service customers), divided by the
total number of those customers who purchased a vehicle from the servicing dealer in the base year
(base year purchasers).
Retention at the Third Paid Service =

11

third service customers
base year purchasers

Retention figures are recorded and calculated by the franchisor referencing unique vehicle identification numbers
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(20) Retention at the Fourth Paid Service
Percentage of customers who purchased from the servicing dealer returning for the fourth paid
service. Calculated as the total annual number of unique retail service customers who returned to the
dealership for their fourth service during the financial year (fourth service customers), divided by the
total number of those customers who purchased a vehicle from the servicing dealer in the base year
(base year purchasers).
Retention at the Fourth Paid Service =

fourth service customers
base year purchasers

Organisational Profitability
Both absolute and relative measures of profitability have been included in previous SPC research.
For example Homburg et al. (2008) use profit before tax as an absolute measure, while Silvestro and
Cross (2000) hold out store profit margin percentage as a measure of relative profitability. Relative
measures are also considered by Pritchard and Silvestro (2005), year on year net profit growth and
annual sales performance growth; and Yee et al. (2011), return on assets, return on sales, and return
on investment, in an empirical analysis of the SPC in high-contact service industries.
In this study we examine three levels of relative profitability, namely Gross Profit (%), Net Profit
(%), and Operating Profit (%), as measures of organisational profitability. Relative profitability
metrics have been favoured over absolute measures due to the benefits associated with benchmarking
across the franchise network, and the ability to compare relative profitability with relative input
measures.

(22) Gross Profit as a percentage of Sales
Calculated as total annual Gross Profit (sales turnover less cost of goods sold or cost of services
provided), divided by total annual Sales Turnover.

Gross Profit as a percentage of Sales =

total annual gross profit
total annual sales turnover
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(23) Operating Profit as a percentage of Sales
Calculated as total annual Operating Profit (gross profit less operating expenses), divided by total
annual Sales Turnover.
Operating Profit as a percentage of Sales =

total annual operating profit
total annual sales turnover

(24) Net Profit as a percentage of Sales
Calculated as total annual Net Profit (operating profit less net additions and deductions; before
bonuses and taxes), divided by total annual Sales Turnover.
Net Profit as a percentage of Sales =

total annual net profit
total annual sales turnover

Indicator characteristics are discussed and presented in the next chapter.

5.7 Model Construction
The extended SPC model in this study manifests as a structural or inner model, and a measurement
or outer model. The inner model comprises the relationships between SPC constructs, while the
measurement model incorporates the indicators for each construct. The specification of the
measurement model as formative or reflective is considered essential to assigning meaningful
relationships in the structural model (Anderson & Gerbing, 1988).
Formative vs. Reflective Measures
The selection of formative vs. reflective model construction builds on theoretical assumptions and
requires an assessment of the available data (Ringle, Sarstedt, & Mooi, 2010). Formative indicators,
for all intents and purposes, cause the latent variable (or construct) and are not interchangeable among
themselves, while reflective indicators are caused by the construct, and are highly correlated and
interchangeable (Haenlein & Kaplan, 2004). This is reinforced by Howell, Breivik, and Wilcox
(2007), stating that reflective measures should be one-dimensional and represent the shared theme of
the construct. A key consequence of this is that in the case of reflective models, variations in the latent
construct will manifest as variations in all of its indicators (Diamantopoulos, 1999).
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While mixed models that include both formative and reflective constructs are common, the extended
SPC in this study is specified as a reflective model (see Figure 5.1). The rationale behind this includes
the fact that the selected measures are interrelated, interchangeable and for all intents and purposes
‘reflective’ of the constructs they represent. As per Haenlein and Kaplan’s (2004) explanation, they
also have high degrees of correlation. This also implies internal consistency within the reflective
indicators. In support of this, Table 6.3 provides an assessment of the measurement model, Table 6.5
summarises the cross-loadings for each indicator, and appendix C offers a correlation matrix for all
indicator variables.
Figure 5.1 Extended SPC Model with Reflective Indicators

5.8 Statistical Methods
In order to address the research objectives, this study employs a selection of statistical methods. These
include variance-based partial least squares (PLS-SEM), a variant of structural equation modelling;
finite mixture partial least squares (FIMIX-PLS), a key extension of PLS-SEM used for segmenting
data; and a performance-impact matrix, used for the post-hoc analysis of selected segments. An
overview of these methods together with a rationale for their selection in the context of this study, is
provided below.
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5.8.1 Structural Equation Modelling
Hair, Sarstedt, Ringle, & Mena (2012) describe Structural Equation Modelling (SEM) as a technique
which allows for the examination of interrelationships between variables expressed in a series of
equations. These interrelationships represent causality among constructs, and exogenous and
endogenous variables used in the analysis. From a statistical perspective SEM offers an advanced
version of general linear modelling and is used to assess whether a theorised model is consistent with
the data collected (Lei & Wu, 2007). Put another way, SEM is a multivariate investigative approach
used to simultaneously evaluate and estimate complex causal relationships among variables, even
when the relationships are hypothetical, or not directly observable (Williams, Vandenberg, &
Edwards, 2009).
The use of SEM is widespread across the services marketing literature (e.g. Schneider, White, & Paul,
1998; Cronin et al., 2000; Dabholkar, Shepherd, & Thorpe, 2000; Presi, Saridakis, & Hartmans,
2014). Its prominence and application as a means of assessing theory and concepts has been well
documented by a number of scholars (e.g. Babin, Hair, & Boles, 2008; Hair et al., 2012). SEM offers
researchers the capacity to specify and estimate models of linear relationships between variables
(MacCallum & Austin, 2000). This may include assessing observed latent variables, and testing
theoretical latent variables across measurement (outer) and structural (inner) models.
Structural equation models can be set up to examine measurement issues, to assess structural
relationships among sets of variables, or as a means of achieving both aims concurrently
(Baumgartner & Homburg, 1996).
SEM offers several aspects which make it an attractive option for data analysis. First, SEM allows
scholars to explicitly account for imperfections that are inherent in behavioural science data and to
evaluate and adjust for measure unreliability (provided multiple indicators of each construct are
accessible). Second, SEM allows for the direct investigation of theoretical frameworks in which the
impact of constructs are spread across multiple layers of variables (Baumgartner & Homburg, 1996).
And third, SEM provides the ability to model the influence of environmental and managerially
controllable factors on consumer choices (Bagozzi, 1983).
SEM offers researchers two alternative approaches: covariance-based SEM (CB-SEM) and variancebased partial least squares (PLS-SEM) (Hair et al., 2012). While both approaches share the same
foundation (Jöreskog & Wold, 1982), marketing literature has traditionally favoured CB-SEM
(Reinartz, Haenlein, & Henseler, 2009). The use of PLS-SEM is however increasing, with several
studies highlighting its increasing prominence (e.g. Reinartz et al., 2009; Hair et al., 2012; Hair,
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Ringle, & Sarstedt, 2011). Further underlining PLS-SEM’s importance in the world of marketing is
its application for estimating the American customer satisfaction index (ACSI) model (Fornell et al.,
1996).
5.8.2 Covariance-based Structural Equation Modelling
For many researchers CB-SEM has been synonymous with SEM (Chin, 1998). Part of this association
can be attributed to the LISREL program developed by Jöreskog in the mid-seventies (Jöreskog &
van Thillo, 1972). While other tools such as AMOS in SPSS, GLLAMM in Stata, SEPATH in
Statistica, EQS and Mplus do exist, the popularity of LISREL has pushed this methodology to the
forefront of social science SEM research to the extent that the word ‘LISREL’ has become a generally
accepted reference for covariance-based SEM analysis (Haenlein & Kaplan, 2004).
As the name suggests, CB-SEM is a covariance-based method. This approach attempts to minimise
the difference between the sample covariances and those predicted by the theoretical model (Chin &
Newsted, 1999). CB-SEM starts by estimating first model parameters, and subsequently calculates
estimated values for each of the latent variables in the data set. This is done by applying regression
to the set of all indicators (Dijkstra, 1983). CB-SEM focuses on estimating model parameters so that
the discrepancy between the theoretical covariance matrix implied by the system of structural
equations and the empirical covariance matrix observed within the estimation sample is minimised
(Reinartz et al., 2009).
CB-SEM is typically used for model validation and is directed by theory, rather than by empirical
outcomes. The tendency to replicate the existing covariance among measures suggests that a certain
degree of pre-existing knowledge is required (Fornell & Bookstein, 1982; Hair et al., 2012). Put
simply CB-SEM analyses how theory fits with reality (Davcik, 2014).
CB-SEM also addresses the issue of measurement error. This is done by explicitly modelling
measurement error structures and drawing reference to a factor analytic measurement model. This
measurement model isolates random measurement error, and also removes systematic measurement
error, relating to individual observed variables, from the latent variables (Gefen, Rigdon, & Straub,
2011).
Finally, sample size is an important consideration when applying CB-SEM. In this regard the
literature suggests that small sample sizes may lead to estimation problems (Hair, Black, Babin, &
Anderson, 2010). Acceptable sample sizes for CB-SEM require consideration of a number of factors,
including: multivariate normality; applied estimation technique, e.g. applied maximum likelihood
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estimation, asymptotically distribution free estimation, weighted least squares, etc.; model
complexity; missing data; and construct communality (Davcik, 2014).
While CB-SEM offers researchers a number of advantages including the ability to test wellestablished theory, it does have limitations which contribute to it not being selected for this study.
First, it is not well suited to supporting cases where theory is less developed and structural models
need to be examined; second, it has limited ability as a prediction-orientated approach; third, it
presents an interdeterminancy problem, i.e. difficulty with estimating stable factor scores, and
therefore struggles with the application of post-hoc analytical techniques such as importanceperformance analysis; fourth, it requires a relatively large sample size in order to overcome issues
such as estimation bias, improper results and non-convergence; and fifth, it places restrictions on the
type of latent measures, specifically requiring formative indicators to only be used if they meet
additional identification requirements such as being associated with unrelated reflective constructs
(Hair et al, 2011; Davcik, 2014).
5.8.3 Variance-based Partial Least Squares Structural Equation Modelling
Originally developed by Wold (1975) under the designation NIPALS (nonlinear iterative partial least
squares), PLS-SEM was proposed as a means of utilising SEM to emphasise prediction while at the
same time relaxing the demands on data and specification of relationships (Hair et al., 2012).
Essentially a statistical technique for assessing cause-effect relationship models with latent variables
(Lohmöller, 1989), PLS-SEM is an iterative estimation procedure that integrates multiple regression
with principal-components analysis (Fornell & Cha, 1994). The objective of PLS-SEM is to explicate
variance in the endogenous variables in a cause-effect model. In contrast to CB-SEM, PLS-SEM is a
causal modelling technique which seeks to maximise the explained variance of the dependent
constructs.
As opposed to CB-SEM which commences with the estimation of first model parameters, PLS starts
with the calculation of case values. To this end the unobservable variables are estimated as precise
linear combinations of their observed indicators (Fornell & Bookstein, 1982). PLS treats these
estimates as perfect substitutes for the latent variables in the model (Dijkstra, 1983). PLS uses weights
to determine the case values. These are applied such that the ensuing case values capture most of the
variance of the independent variables required for predicting the dependent variable (Garthwaite,
1994).
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In describing the PLS algorithm, Lohmöller (1989) lays out a two-stage approach. Stage one
incorporates a four-step process in order to estimate the latent constructs’ scores, while stage two
involves calculating the final estimates of the outer weights and loadings as well as the inner or
structural model’s path coefficients.
As a regression-based approach, PLS-SEM offers researchers a great degree of flexibility, particularly
when compared to the rigid requirements associated with CB-SEM. In this regard it has fewer
identification issues, works better with smaller samples, can cope with nonnormal data, and has no
problem incorporating formative or reflective constructs (Hair et al., 2011). Despite these
methodological benefits, as for any analytical approach, PLS-SEM has shortcomings. These
limitations (some valid, some perceived), which are raised and discussed in a recent set of articles
regarding the emancipation of PLS-SEM (Rigdon, 2012; Sarstedt, Ringle, & Hair, 2014), include: the
ambiguity associated with the application of the PLS-SEM method, i.e. predictive vs. explanatory;
the notion that PLS-SEM provides incomplete evaluation criteria (acknowledged as adequate but
requiring further refinement and the consideration of additional criteria); its inability to identify model
misspecification; and the lack of a global goodness of fit measure, a requirement under a model fit
maximisation paradigm but not necessarily under predictive, but theoretically-grounded modelling
approaches.
While the past few years has seen an increased dialogue in the literature relating to the validity and
appropriateness of PLS-SEM, it is noted that there are practitioners on both sides of the fence (e.g.
Rigdon, 2012; Sarstedt et al., 2014; Hair et al., 2012; Bentler & Huang, 2014; Dijkstra, 2014). In this
context, the use of PLS-SEM should be viewed on a case-by-case basis, particularly as the
understanding of the technique and its benefits is broadened.
The specific differences between CB-SEM and PLS-SEM, and suitability for this study are discussed
in the sections that follow.
5.8.4 Differences between CB-SEM and PLS-SEM
The differences between CB-SEM and PLS-SEM have been documented by a number of authors
including: Barclay, Higgins, and Thompson (1995), Chin and Newstead (1999), Gefen et al. (2011),
Hair et al. (2011), and Sarstedt et al. (2014).
Sarstedt et al. (2014), consider 9 areas of divergence between the two techniques, namely: objective;
approach; assumptions; parameter estimates; latent variable scores; epistemology (specifically
between a latent variable and its measures); implications; model complexity; and sample size.
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Objectives and Approach
The differences begin with the primary objective of the approach. While initially deemed to be two
competing methods aimed at achieving the same objective (Fornell & Bookstein, 1982), recent
thoughts have turned towards understanding what each model has to offer. This notion has been
reinforced to the extent that a case for the emancipation of PLS-SEM has been put forward (Rigdon,
2012). What is understood is that CB-SEM is parameter orientated while PLS-SEM is prediction
orientated. This prediction orientation is one of the most prominently cited reasons for preferring
PLS-SEM over CB-SEM (Sarstedt et al., 2014), and one which has been validated by Reinartz et al.
(2009). The exact construct specification in the outer and inner models as well as obligatory
modification of the models during the estimation procedure place CB-SEM firmly in the theory driven
category (Hair et al., 2012). While also based on some theoretical foundations, PLS-SEM seeks to
predict the nature of relationships between constructs and to scrutinise the underlying theoretical
concept (Davcik, 2014).
Model Assumptions
The failure of data to follow a multivariate normal distribution is a common issue faced by
researchers. Using this non-normal data to assess path models using CB-SEM can lead to
miscalculated standard errors and goodness of fit measures (Lei & Lomax, 2005). PLS-SEM offers
researchers a less restrictive approach to dealing with these distribution issues by virtue of the fact
that the PLS algorithm processes asymmetrical data according to the central limit theorem (Cassel,
Hackl, & Westlund, 1999; Hair et al., 2011). This notion is supported by Fornell and Bookstein (1982)
who make the point that due to the fact that PLS-SEM is a limited information approach there are “no
assumptions about the population or scale of measurement” (p. 443). Therefore it functions as a softmodelling-technique with less rigid distributional assumptions. A further consequence of this
flexibility is the ability to work with nominal, ordinal, interval and ratio scaled variables (e.g.
Haenlein & Kaplan, 2004; Reinartz et al., 2009).
Estimation Procedures
CB-SEM and PLS-SEM adopt different estimation procedures, with CB-SEM being covariance based
and PLS-SEM, variance based. CB-SEM looks to minimise the difference between the estimated and
sample covariance matrices by following a maximum likelihood estimation procedure (Hair et al.,
2011). The resulting R2 is therefore an indicator of the overall goodness of fit (Hair et al., 2014). PLSSEM on the other hand maximises the explained variance of the latent endogenous variables.
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Treatment of Latent Variables
The treatment of latent variables in the model also varies between CB-SEM, where they are regarded
as common factors, and PLS-SEM, where they are viewed as the weighted sums of manifest variables
(Davcik, 2014). The inference of this variance is that CB-SEM latent variables are indeterminate
while in the case of PLS-SEM they are determinate or explicitly estimated (Chin, 1998). This results
in the model parameters in CB-SEM being specified as factor means, consequently serving to explain
covariance. This is in contrast to PLS-SEM where component weights maximise variance (Fornell &
Bookstein, 1982).

Construct Specification
Construct specification is a further consideration which must be taken into account when highlighting
the differences between CB-SEM and PLS-SEM. CB-SEM assumes that the researcher is applying
reflective indicators rather than formative indicators in a model. This is both a modelling and
theoretical limitation (Lowry & Gaskin, 2014). Reflective indicators are observed variables which
are assumed to be an effect of a latent construct, i.e. the underlying construct causes the manifested
observed values. Implicit in this description is the notion that variations in the latent construct would
manifest as variations in all of its indicators (Diamantopoulos, 1999). Formative indicators, on the
other hand, are variables measuring a component or assumed cause of a latent construct, i.e. the latent
construct is assumed to be a function of its indicators. This suggests that variances in the latent
construct would not necessarily be matched by variances in all of its indicators. A variance however
in a single indicator would be sufficient to forecast a change in the latent construct (Petter, Straub, &
Rai, 2007). In the case of PLS-SEM, reflective and formative indicators can be used.
Model Complexity
The two approaches also offer different flexibility around model complexity. While CB-SEM limits
researchers to relatively small to medium levels of complexity e.g. less than 100 indicators, PLSSEM offers the ability to analyse highly complex models e.g. 100 constructs and 1000 indicators
(Davcik, 2014). This capability is reinforced in practice with a review in MIS Quarterly revealing the
appeal of PLS-SEM’s reduced modelling restrictions. In an assessment of 65 studies over a 20 year
period (1992-2011), the authors reported an average of 8.12 latent variables, 27.42 indicators, and
11.38 structural model relationships per model deploying the PLS-SEM technique (Ringle, Sarstedt,
& Straub, 2012). This is in contrast to a review of SB-SEM studies by Shah and Goldstein (2006)
which found an average of 4.7 latent variables and 16.3 indicators per model. In the case of CB-SEM
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the maximum likelihood function employed to minimise the discrepancy between the sample
covariances and those predicted by the model is much more sensitive to potential data and model
specification deficiencies. This opens up the probability of substantial decreases in the quality of the
estimates as the model complexity increases (Vilares, Almeida, & Coelho, 2010).
Sample Size
A final consideration of the variances between CB-SEM and PLS-SEM is sample size. Sample size
is considered to be crucial in that it serves as the basis for achieving credible research findings (Hair
et al., 2012). The appropriate sample size for CB-SEM is dependent on a range of aspects including
multivariate normality, the applied estimation technique e.g. maximum likelihood, weighted least
squares, etc., model complexity, missing data, and communality in each construct (Davcik, 2014). In
contrast the restrictions and implications of sample size on PLS-SEM are more relaxed. The use of
small samples for PLS-SEM studies are relatively common in the literature (e.g. Wold, 1989; Chin
and Newsted, 1999). In their study of the application of PLS-SEM, Ringle et al. (2012) established
that 36.92% of authors cited reasons relating to small sample size as motivation for selecting the
technique. While there are clear differences relating to sample size guidelines for CB-SEM and PLSSEM, and acceptance that there are less stringent requirements for PLS-SEM, the leniency around
smaller sample sizes for PLS-SEM has been the subject of much debate (e.g. Goodhue, Lewis, &
Thompson, 2006; Marcoulides & Saunders, 2006; Gefen et al., 2011). The general consensus in this
regard is that scholars should apply due diligence in ensuring that, as for any other statistical
methodology, support is provided to ensure credible outcomes in the research context (Ringle et al.,
2012).
5.8.5 Selection of PLS-SEM for this Study
The selection of PLS-SEM for this study was determined following an assessment of its overall
methodological benefits, and its ability to support the research objectives. The research objectives
include exploring the relationships between constructs in an extended SPC, the assessment of the
impact of time on service performance, the use of the extended SPC as a means of segmenting service
performance, and the provision of guidance for management seeking to enhance service performance.
PLS-SEM has a number of noted benefits which have been documented in this chapter. These are
reinforced by Bentler and Huang (2014), and Dijkstra (2014) who note PLS-SEM’s ability to cope
with complex models, provide model flexibility, ease demands on data distribution and sample size,
deploy a convergence-based algorithm, and produce relative stable results. They also stress its ability
to produce a comparative result to CB-SEM, albeit not as accurate.
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Specifically the following points are noted in relation to this study. First, the nature of the extending
the SPC model and then utilising it for the purposes of segmentation suggests that the underlying
theoretical concept requires scrutiny, and that ultimately the model may be applied for the purposes
of prediction. The assessment of the extended SPC over time also reinforces this prediction
orientation. Second, the proposed use of FIMIX-PLS as a means of segmenting service performance
provides an empirical assessment of a relatively new segmentation method, evolved from PLS-SEM.
Third, the post-hoc assessment of the performance segmentation lends itself to the producing
managerial guidance and insight via an Importance-Performance Analysis (see later in this chapter).
This requires stable factor scores, an obligation met by PLS-SEM. And fourth, while the sample size
for this study is adequate at a global level, i.e. across all financial years, it is acknowledged that the
sample size for each segment, post the application of FIMIX-PLS, will be reduced. PLS-SEM’s noted
ability to cope with smaller sample sizes is seen as a benefit in this regard.
5.8.6 Finite Mixture Partial Least Squares
Finite mixture partial least squares (FIMIX-PLS) is a key extension of PLS-SEM used for segmenting
data on the heterogeneity in inner path model estimates. Introduced by Hahn, Johnson, Herrmann, &
Huber (2002), FIMIX-PLS combines a finite mixture procedure with an expectation-maximisation
(EM) algorithm, specifically coping with the ordinary least squares based predictions of PLS (Ringle,
2006). The FIMIX-PLS approach allows model parameters to be estimated and relationships among
observations to be simultaneously segmented (Sarstedt & Ringle, 2010). This approach draws on the
strengths of PLS-SEM path modelling, combining them with the advantages of finite mixture
modelling when carrying out segmentation tasks. A finite mixture approach to segmentation assumes
that the data originates from several sub-populations or segments (McLachlan & Peel, 2000). Each
segment is modelled separately with the overall population being a mixture of segment-specific
density functions. With this approach homogeneity is defined at a distributional level as opposed to
being defined in terms of a common set of scores. This allows researchers to deal with heterogeneity
in data by clustering observations and estimating parameters simultaneously. A benefit of this is the
avoidance of biases that occur when models are estimated separately (Oh & Raftery, 2007).
The notion of segmentation as a marketing concept has been around since the 1950s. Typically the
approach to segmentation in an SEM context has been to use sequential procedures to form
homogenous subgroups, and then to explain the differences between the groups by referencing a priori
information (Ringle et al., 2010). Alternatively cluster analysis techniques are applied together with
multi-group structural equation modelling. However, by only examining observable characteristics
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these approaches fall short of uncovering underlying heterogeneity, specifically in the relationships
between latent variables (Wedel & Kamakura, 2000). By estimating model parameters and
determining the heterogeneity of the data structure within a PLS path modelling framework at the
same time, FIMIX-PLS provides marketing practitioners with insights regarding the unobserved
differences that exist in their data (Jedidi, Jagpal, & DeSarbo, 1997).
FIMIX-PLS has been empirically tested and applied in a number of contexts, such as segmentation
of online auction bidders (Mancha, Leung, Clark, & Sun, 2014); segmentation of information systems
users (Halilovic & Cicic, 2013); the modelling and segmentation of internet banking users, including
an exploration of the associations between brand awareness, brand association, perceived quality,
trust, brand equity, perceived quality, and brand loyalty (Loureiro & Miranda, 2011); and detection
and exploration of unanticipated reactions to strategic decisions made by a European Revenue Service
(Money, Hillenbrand, Henseler, & da Camara, 2012).
Despite its utility, FIMIX-PLS has shortcomings, specifically the use of the aggregate data level’s
latent variable scores as input for segmentation. This ensures convergence by keeping the
measurement model consistent across all segments. As a result FIMIX-PLS applies mixtures to the
regressions in the structural model and only captures incongruity in these relationships (Sarstedt &
Ringle, 2010). That said, FIMIX-PLS still reliably accounts for heterogeneity in the latent variables’
relationships by simultaneously determining the inner model equations and uncovering segments.
The use of FIMIX-PLS for this study is twofold: firstly, its utility as a segmentation approach offers
an accessible way of examining the latent variances that exist in the extended SPC; and secondly it
presents an opportunity to address a gap in the literature relating to the application of FIMIX-PLS in
the context of the SPC, and an opportunity to add to the body of empirical assessments of this
relatively new technique.
5.8.7 Importance-Performance Analysis
Importance-Performance Analysis (IPA) is an intuitive, diagnostically-orientated management tool
that facilitates strategic decision-making (Matzler, Sauerwein, & Heischmidt, 2003). Its utility
extends to: the identification of priority areas for improvement (Sampson & Showalter, 1999); the
allocation and deployment of resources to the most needed areas (Levenburg & Magal, 2005); and
the alignment of strategic decision-making efforts across the organisation (Matzler, Bailom,
Hinterhuber, Renzl, & Pichler, 2004). IPA is also acknowledged as an effective technique for
evaluating existing strategies and for developing new strategies (Hansen & Bush, 1999).
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Introduced by Martilla and James (1977), as an adaptation of multi-attribute choice models, IPA
recognises the value of factor performance and attribute importance. While importance and
performance metrics provide valuable insight as stand-alone measures, when considered in an
amalgamated framework, they provide greater depth in terms of supporting managerial decisionmaking and in identifying competitive differentiators (Azzopardi & Nash, 2012).
Martilla and James’ (1977) original IPA conceptualisation presents graphically as a two-dimensional
matrix. The x-axis of this matrix represents attribute importance, while the y-axis denotes
organisational performance. The matrix (see Figure 5.2) is also divided into four quadrants, each
being characterised with a simple descriptor, i.e. ‘keep up the good work’; ‘area for improvement’;
low priority’; and ‘ possible overkill’.

Figure 5.2 Importance-Performance Matrix (Martilla & James, 1977)

Initial applications of the IPA focused on customer satisfaction as an overall outcome. The aim in this
regard was to provide guidance as to which attributes a firm should focus on in order to improve this
primary metric. Of particular interest to this study was the example held out by Martilla and James
(1977). In considering the case of an automotive dealer seeking to improve service throughput and
the repeat purchase of new vehicles, fourteen attributes affecting service department patronage were
identified. Each of these were then assessed in terms of their importance and the dealership’s
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associated performance, using a survey instrument. The results of this analysis were subsequently
plotted on an IPA matrix, providing insight as to where the effort should be focused.
The IPA has been extended and modified by several scholars, and applied across a range of contexts.
A review by Feng, Mangan, Wong, Xu, & Lalwani, (2014) identified four primary IPA application
variants: 1. traditional IPA (e.g. Martilla & James, 1977); 2. gap 1 analysis, i.e. consideration of gaps
between customer expectations and satisfaction (e.g. Lin, Chan, & Tsai, 2009); 3. gap 2 analysis, i.e.
gap 1 plus integration of competitor performance (e.g. Azzopardi & Nash, 2012); and 4. three-factor
theory, i.e. division of service attributes into basic factors, performance factors, and excitement
factors (e.g. Matzler et al., 2003). They also note several combination approaches which include
techniques such as profile accumulation; analytical hierarchy process; multi-criteria optimisation and
compromise solution; relative performance; structural equation modelling; competitor IPA; artificial
neural network; and multilayer feed-forward perception.
The use of IPA in conjunction with PLS-SEM is evident in the literature. Eskildsen and Kristensen
(2006) apply PLS-SEM when modelling the importance-performance of job satisfaction studies, in
relation to the European Employee Index. Ahmad and Afthanorhan (2014) provide an assessment of
impact of government, benefits, barriers, challenges, and motivation, on volunteering. Völckner,
Sattler, Hennig-Thurau, & Ringle (2010) apply IPA to their PLS-SEM assessment of the role of parent
brand quality, offering a priority map for service brand management decision-making.

Feng et al. (2014) also note that IPA has been applied in a wide range of contexts, e.g. health care
(Yavas & Shemwell, 2001); financial services (Matzler et al., 2003); transportation (Huang, Wu, &
Hsu, 2006); professional associations (Johns, 2001); supply chain management (Teller, Kotzab, &
Grant, 2012); and automotive (Matzler et al., 2004).
The selection of IPA for this study is to support the post hoc analysis of the latent performance
segments that are identified during the FIMIX-PLS process. The IPA will provide greater insight as
to the characteristics of each segment and assist with the shaping of subsequent managerial decisionmaking.
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5.9 Chapter Summary
This chapter described the research design, sampling and methodology that is used in this study. It
commenced with a consideration of the epistemological approach that underpins the study before
describing the sampling procedure and data collection process. It then provided details on the
measures that form part of the extended SPC model, and concluded with an overview of the statistical
methods that will be used to address the research objectives. Chapter 6 now presents the results of the
study.
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Chapter 6
Results
“PLS is primarily intended for research contexts that are simultaneously data-rich and
theory-skeletal. The model building is then an evolutionary process, a dialog between
the investigator and the computer. In the process, the model extracts fresh knowledge from
the data, thereby putting flesh on the theoretical bones. At each step PLS rests content
with consistency of the unknowns.”

(Lohmöller & Wold, 1980, p. 1)

6.0 Chapter Overview
Chapter 6 presents the results of the quantitative analysis conducted in this study. This includes testing
the research hypotheses and addressing the research objectives outlined in Chapter 4. The chapter is
divided into four distinct sections.
In the first section a preliminary data analysis is conducted before a description of the dealership
characteristics and indicator measures used in the extended SPC model is provided.
The second section then presents the results of the PLS-SEM analysis used to address the first and
second research objectives, i.e. to develop an extended SPC model and to examine the relationships
between the extended SPC constructs. This section includes an assessment of the global model as
well as an assessment of each of the four financial years. In so doing, the extended SPC model is used
to provide a longitudinal perspective of service performance. This also serves to address the fourth
research objective, i.e. an examination of service performance over time.
Section three holds out the findings of a FIMIX-PLS analysis used to segment the dealerships into a
set of latent service performance classes. The analysis provides a breakdown of the methodology
including initial analysis, segment selection and an assessment of the associated path coefficients and
quality indicators. This section also serves to address the third research objective, which is to apply a
Partial Least Squares - Finite Mixture Model to the extended SPC in order to segment organisations
based on their service performance.
The final section of the chapter provides a post-hoc assessment of the segments identified during the
FIMIX-PLS analysis. This includes a PLS-SEM assessment of each segment as well as a series of
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importance-performance matrix analyses in order to better understand the variances between each
segment, and the relationships between the various constructs.

6.1 Introduction
The primary objective of this study is to develop an extended SPC model based on the
conceptualisation by Kamakura et al. (2002), and then to use this model to identify unobserved service
performance heterogeneity. Assessments of the relationships between constructs in SPC models have
been performed in a number of previous studies (e.g. Souteriou & Zenios, 1999; Hurley & Estelami,
2007; Larivière, 2008; Homburg et al., 2009; Yee et al., 2011), however the linkages have not been
assessed using PLS-SEM, and the model has not been applied for the purposes of performance
segmentation. This results of this analysis is presented in the balance of this chapter. The implications
of these results, together with limitations and directions for future research, follow in Chapter 7.

6.2 Preliminary Data Analysis
6.2.1 Data Screening
As detailed in Chapter 5, data was collected from two secure data portals belonging to an Australian
automotive Original Equipment Manufacturer (OEM). During the preliminary analysis of the data, it
was observed that 17.4% of dealers had missing data. Further investigation found that this was due
to one or more of the following reasons: incomplete financial downloads; inadequate customer
responses resulting in invalid customer feedback; change in dealer status, e.g. dealership closed
during assessment period, dealership opened during assessment period; branch consolidation; loss of
franchise. Of the original download of 218 dealer sets, a total of 14 dealers (representing 3.8% of the
OEM’s sales volume) were found to have a change of status over the four year period. A further 24
dealers (representing an additional 6.6% of the OEM’s sales volume) were found to have missing or
incomplete data. Drawing on guidance from Hair et al. (1998) regarding the treatment of observations
with greater than 10% of values missing, a decision was made to remove these data cases. This
resulted in a total of 180 dealers representing 89.6% of sales volume for the OEM. With data being
collected over four discrete financial years, the final dataset consisted of 720 data cases together with
24 indicator variables per case, as per the extended SPC model.
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6.2.2 Descriptive Statistics
Dealership Characteristics
Table 6.1 provides an overview of the organisational profile represented by the sample data.
Metropolitan and rural locations are fairly evenly represented, with 48.3% and 51.7% respectively.
As expected the largest of the Australian states (by population), New South Wales, Victoria and
Queensland in total account for the majority of dealership representation (73.3%). Western Australia
and South Australia provide around 10% each (22.3% in total), with Tasmania, Northern Territory
and the Australian Capital Territories accounting for 4.4% in total.
Service Revenue
Over forty percent of dealers (43.8%) have annual service revenue above $2.5 million, with 18.2%
of these over $3.75 million per annum. On the other end of the scale, just over a quarter of dealers
produce less than $1.75 million in service turnover per annum. The mean annual service revenue
across all dealers is just over $2.55 million.
12

Min=$325, Q1=$1,150, Med=$2,263, Q3=$3,384, Max=$13,613

Service Employees
The mean annual number of service employees per dealership is 23.5, with a ratio of 1.44 technicians
to every non-technical employee. The headcount distribution across the dataset sees 26.4% of
dealerships having greater than 16 service employees and 20% having less than 8.
Min=0.4, Q1=12.2, Med=21.8, Q3=30.3, Max=93.5
Repair Orders13
In terms of annual retail repair orders, 36.7% of dealers complete between 2,500 and 4,500 retail
service jobs per year. This equates to between 10 to 17 retail jobs per day. 20% of dealers complete
more than 6,500 retail jobs per annum. The mean annual number of retail jobs is 4,880 per annum or
just over 19 jobs per day.
Min=1,099, Q1=2,968, Med=4,309, Q3=6,074, Max=24,847

12

13

In thousands (000’s)
Decimal values for number of employees are explained by the annual aggregation of monthly head count figures.
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It is also worth noting that most dealerships also complete other types of service work. Typically this
includes internal jobs (i.e. preparation of vehicles for sale, reconditioning of used vehicles that have
been traded-in and fitment of accessories) and warranty jobs (i.e. work completed and paid for under
the manufacturer’s warranty policy). The mix of this work varies from dealer to dealer depending
how they have elected to structure their business. A typical mix would see around a quarter of work
being internal and around 10% accounting for warranty. This study focuses expressly on retail
(customer paid) work, the resources which have been allocated to it, the associated transaction prices,
customer reactions, customer retention and profitability.
Indicator Characteristics
Table 6.2 presents descriptive statistics for the extended SPC model. This includes the mean, median,
standard deviation, minimum, maximum and skew values for each indicator. The magnitude of the
skewness values were found to all be less than 2.0, within the acceptable bounds for symmetry
articulated by Pallant (2005).
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Table 6.1 Dealership Characteristics
Global Sample
(n=720)14

Location
Metro
Rural
New South Wales
Queensland
South Australia
Tasmania, Northern Territory & Australian Capital Territories
Victoria
Western Australia

48.3%
51.7%
29.4%
18.9%
10.6%
4.4%
25.0%
11.7%

Annual Service Revenue (000’s)
Mean
Standard Deviation
Minimum
Lower Quartile
Median
Upper Quartile
Maximum

$2,551
$1,848
$325
$1,150
$2,263
$3,384
$13,613

Number of Service Employees
Mean
Standard Deviation
Minimum
Lower Quartile
Median
Upper Quartile
Maximum

23.5
14.5
0.4
12.2
21.8
30.3
93.5

Annual Retail Repair Orders
Mean
Standard Deviation
Minimum
Lower Quartile
Median
Upper Quartile
Maximum

14

4,880
2,928
1,099
2,968
4,309
6,074
24,847

Global sample of 720 represents 180 dealers over 4 separate financial years
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Table 6.2 Indicator Characteristics
Mean

Median

Std.
Dev

Min

Max

Skew

Technical Staff per RRO1

2.734

2.566

1.073

0.257

9.822

1.512

Hours Worked per RRO

4.635

4.507

1.458

1.484

11.505

0.832

41.094

39.612

12.018

15.598

107.346

1.130

2.139

2.025

0.990

0.086

7.630

1.082

Total Operating Expenses per RRO

106.629

97.288

53.847

25.175

395.286

1.699

Non-Technical Staff Cost per RRO

126.454

116.403

63.160

5.605

428.812

1.257

202.181

198.038

50.256

76.193

399.830

0.431

1.980

1.950

0.406

0.870

3.810

0.505

128.256

124.500

60.007

8.000

470.000

1.148

Satisfaction with Service

82.704

83.200

7.076

42.500

100.000

-0.892

Fix Right First Time

81.235

82.131

8.950

26.850

100.000

-0.845

Condition Vehicle Returned In

85.826

86.090

5.942

62.500

100.000

-0.399

Vehicle Delivered on Time

91.761

92.623

6.081

63.979

100.000

-1.011

Satisfaction with Service Advisor

85.158

85.672

5.550

61.426

100.000

-0.613

Service Advisors Willingness to Assist

86.402

86.525

5.346

56.931

100.000

-0.507

Service Advisors Knowledge

85.632

85.892

5.524

58.362

100.000

-0.597

Explanation of Work Performed

83.727

83.983

6.263

51.850

100.000

-0.831

Retention at the First Paid Service

49.590

49.720

10.314

7.240

83.330

-0.354

Retention at the Second Paid Service

38.073

38.005

9.345

5.580

66.100

0.040

Retention at the Third Paid Service

29.216

28.595

8.321

2.340

56.140

0.238

Retention at the Fourth Paid Service

21.838

20.725

7.679

1.940

44.580

0.524

Gross Profit % Sales

0.140

0.140

0.024

0.070

0.230

0.211

Operating Profit % Sales

0.021

0.021

0.017

-0.043

0.093

0.478

Net Profit % Sales

0.009

0.010

0.018

-0.054

0.094

0.156

Operational Variable Technical Inputs

Retail Labour Cost per RRO
Operational Variable Non-Technical Inputs
Non-Technical Staff per RRO1

Transactional Value
Sales per RRO
Hours sold per RRO
Parts sold per RRO
Perception of Service Quality

Perception of Service Experience

Service Retention

Organisational Profitability

1

coefficients multiplied by 1,000
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6.3 Results: Assessment of the Extended SPC Model
Objective 1: To develop an extended SPC model.
Objective 2: To examine the relationships between the extended SPC constructs.

The following section presents the results of the PLS-SEM analysis for the global extended SPC
model (all dealers – all years), and all dealers for each year in isolation in order to examine the
longitudinal impact of the extended SPC model. The PLS-SEM analysis was conducted using
SmartPLS (Ringle, Wende, & Will, 2005). SmartPLS is a prominent software application, built on
the Java Eclipse platform, used for graphical path modelling with latent variables. SmartPLS provides
researchers with the ability to conduct path modelling and segmentation using PLS-SEM and FIMIXPLS procedures. In addition to this, the latest iteration of the software (SmartPLS v. 3.1.5.) provides
a range of additional analytical options including: importance-performance analysis; multi-group
analysis; confirmatory tetrad analysis; and prediction-oriented segmentation (Ringle, Wende, &
Becker, 2014).
6.3.1 Partial Least Squares Analysis - Global Model15
For reflective measurement models such as the one used in this study, Hair et al. (2011) suggest that
there are a number of indicators which should be evaluated in relation to the reliability and validity
of the model. These include: Internal consistency reliability (where composite reliability should be
above 0.70); Indicator reliability (indicator loadings should exceed 0.70); Convergent validity
(average variance extracted (AVE) should be above a threshold of 0.50); Discriminant validity,
assessment of the Fornell-Larcker criterion (each latent construct’s AVE should be greater than the
construct’s highest squared correlation with any other latent construct); and an indicator’s loadings
should exceed all its cross loadings.
Evaluation of the structural model extends to an assessment of R2, and the level and significance of
the path coefficients. Acceptable guidelines for R2 depend on the expectations of the research
discipline in question (Hair et al., 2011). By way of example, in disciplines such as consumer
behaviour, lower levels are accepted versus the higher expectations associated with outcomes-based
studies. Path coefficients reflect the standardised beta coefficients of ordinary least squares
regressions. These are used for hypothesis testing with their significance being established through a
bootstrapping procedure.

15

The Global Model includes the consolidated data for all four financial time periods, i.e. 2009-2012
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Assessment of the Measurement Model.
In order to assess the reliability and validity of the measurement model for the extended SPC, four
dimensions posited by Hair et al. (2011) were scrutinised, i.e. internal consistency reliability;
indicator reliability; convergent validity; and discriminant validity.
Internal Consistency Reliability
While Cronbach’s Alpha is acknowledged as a common measure of internal consistency reliability,
particularly for CB-SEM assessments (Shah & Goldstein, 2006), it is restricted by the assumption
that all indicators are equally reliable (Raykov, 2007). Composite reliability on the other hand, by
prioritising indicators according to their individual reliability, provides a more suitable approach for
PLS-SEM applications (Hair et al., 2012). In this study, for the purpose of comparison, both metrics
are evaluated. Nunnally (1978) suggests that Cronbach’s Alpha values should be above 0.7, while
Nunnally and Bernstein (1994) regard composite reliability values of 0.6 – 0.7 as acceptable for
exploratory research, and 0.8 – 0.9 as satisfactory for more advanced stages. Values below 0.6 are
considered to specify reliability issues. The internal consistency reliability results for this study are
provided in Table 6.3. Composite reliability across all constructs are comfortably above the
aforementioned thresholds. The lowest construct composite reliability value is 0.869, with the highest
being 0.971. Cronbach’s Alpha values (although considered to be a secondary measure of reliability
in this study), are also well above Nunnally’s (1978) benchmark. These results indicate a high degree
of internal consistency reliability.
Indicator Reliability
Indicator reliability was assessed by considering the indicator loadings and indicator reliability, i.e.
the squared standardised outer loadings. Hair et al. (2011) suggest a threshold guideline of 0.7 for an
indicator’s absolute standardised loading (this infers that the shared variance between the construct
and its measure is greater than the error variance). Further, they advise that indicators with loadings
between 0.4 and 0.7 should be considered for removal if the deletion would result in an increase in
composite reliability. Hulland (1999), also supports the 0.7 rule of thumb and suggests that indicators
below 0.4 should be eliminated from the model. Table 6.3 provides the indicator loadings and
reliability for the extended SPC model. Indicator loadings are all above 0.7, while the indicator
reliability values are considered to be acceptable. Three indicators do fall below 0.6 (OP_GP = 0.588;
SQ_FRFT1 = 0.557; SQ_ONTIME = 0.543), however they do not meet the criteria for automatic
removal and their deletion does not result in an improvement in composite reliability.
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It is noted that during the conceptualisation of the extended SPC model, several indicators were tested
but fell below the pre-requisite reliability levels. This included: ‘productivity’, i.e. the extent to which
technicians were working on customer paying service jobs in relation to their available time (indicator
loading of 0.062, indicator reliability of 0.003); ‘defection rate’, i.e. the rate at which customers failed
to return for their next service (indicator loading of 0.131, indicator reliability of 0.204); and ‘annual
growth rate of organisational net profit’ (indicator loading of -0.452, indicator reliability of 0.204).
These metrics all fell below Hulland’s (1999) threshold of 0.4 and were subsequently removed from
the model.
Convergent Validity
Average variance extracted (AVE) provides researchers with an indication of convergent validity.
Convergent validity is supported when indicator loadings are above 0.7, and each construct’s AVE is
above 0.5 (Hair et al., 2014; Hair et al., 2011). An AVE of 0.5 reflects that more than half of the
variance of its indicators is explained by the construct. Results for the global model (Table 6.3),
confirm that the AVE values for each construct are above the 0.5 level, thereby confirming convergent
validity.
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Table 6.3 Assessment of the Measurement Model - Global Model
Indicator
Loadings

Indicator
Reliability
(loadings2)

Composite
Reliability

Cronbach’s
Alpha

AVE

NTI_NTECHS

0.810

0.656

0.903

0.839

0.756

NTI_NTSTAFFCOSTS

0.922

0.850

NTI_TSERVOPEXP

0.873

0.762

OP_GP

0.767

0.588

0.890

0.815

0.731

OP_OP

0.923

0.852

OP_NP

0.868

0.753

SE_EXPLAIN

0.912

0.832

0.971

0.960

0.894

SE_SAKC

0.964

0.929

SE_SASAT

0.964

0.929

SE_SATWILL

0.942

0.887

SQ_CONDITION

0.860

0.740

0.875

0.810

0.636

SQ_FRFT1

0.746

0.557

SQ_ONTIME

0.737

0.543

SQ_SERVSAT

0.841

0.707

SR_RETEN1

0.895

0.801

0.960

0.944

0.856

SR_RETEN2

0.949

0.901

SR_RETEN3

0.949

0.901

SR_RETEN4

0.907

0.823

TI_RTLLABCOST

0.803

0.645

0.869

0.775

0.689

TI_TECHS

0.813

0.661

TI_WORKEDHRS

0.874

0.764

TV_HRS

0.918

0.843

0.916

0.860

0.786

TV_PARTS

0.775

0.601

TV_SALES

0.955

0.912

Latent Variable

Indicators

Non-Technical Inputs

Organisational Profit

Service Experience

Service Quality

Service Retention

Technical Inputs

Transactional Value

Composite Reliability = (Ʃ standard loadings)2 / (Ʃ standard loadings)2 + Ʃ εј
Cronbach’s Alpha = (number of indicators x average correlation) / (1 + (number of indicators – 1) x average correlation)
AVE = Average Variance Extracted = Ʃ (standard loadings)2 / Ʃ (standard loadings)2 + Ʃ εј
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Discriminant Validity
Assessments of discriminant validity call for the consideration of the Fornell-Larcker Criterion, and
the cross-loadings of the measurement model. The Fornell-Larcker Criterion proposes that
discriminant validity can be established by examining the square root of AVE for each latent variable
and comparing it to the other latent variable correlations in the model. If the square root of AVE
exceeds the latent variable correlations then discriminant validity can be confirmed (Fornell &
Larcker, 1981). Cross-loadings, on the other hand, advocate that in order for discriminant validity to
be established, an indicator’s loading with its own construct should exceed its loadings with all other
constructs (Hair et al., 2011). Hair et al. (2012) also point out that while the majority (60.6%) of PLSSEM studies conducted between 1981 and 2010 established discriminant validity, in most of these
cases scholars opted to assess only the Fornell-Larcker Criterion, while only 12.2% of studies
considered both the Fornell-Larcker Criterion and the cross-loadings.
This study examines both criteria. The results of the Fornell-Larcker Criterion analysis provides
evidence confirming discriminant validity (see Table 6.4), as does the cross-loading analysis where
the indicator loadings of each construct are greater than the loadings associated with the balance of
the constructs (see Table 6.5).

Table 6.4 Discriminant Validity – Fornell-Larcker Criterion – Global Model
NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Non-Technical Inputs

0.869

Organisational Profit

-0.103

0.855

Service Experience

-0.284

0.073

0.946

Service Quality

-0.346

0.066

0.851

0.798

Service Retention

-0.300

0.167

0.388

0.396

0.925

Technical Inputs

0.692

-0.074

-0.244

-0.295

-0.303

0.830

Transactional Value

0.671

-0.016

-0.226

-0.295

-0.299

0.753

Trans
Value

0.886

Discriminant Validity = √𝐴𝑉𝐸
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Table 6.5 Cross Loadings – Global Model
NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Trans
Value

NTI_NTECHS

0.810

-0.008

-0.184

-0.231

-0.141

0.567

0.498

NTI_NTSTAFFCOSTS

0.922

-0.061

-0.249

-0.302

-0.253

0.601

0.605

NTI_TSERVOPEXP

0.873

-0.178

-0.295

-0.356

-0.362

0.633

0.633

OP_GP

-0.034

0.767

0.056

0.046

0.175

-0.075

-0.011

OP_OP

-0.142

0.923

0.072

0.067

0.144

-0.061

-0.030

OP_NP

-0.077

0.868

0.056

0.052

0.092

-0.050

0.007

SE_EXPLAIN

-0.225

0.039

0.912

0.814

0.371

-0.206

-0.198

SE_SAKC

-0.277

0.076

0.964

0.809

0.379

-0.236

-0.204

SE_SASAT

-0.260

0.104

0.964

0.811

0.366

-0.213

-0.200

SE_SATWILL

-0.313

0.057

0.942

0.784

0.350

-0.265

-0.252

SQ_CONDITION

-0.316

0.080

0.798

0.860

0.348

-0.269

-0.282

SQ_FRFT1

-0.182

0.050

0.629

0.746

0.242

-0.159

-0.161

SQ_ONTIME

-0.292

0.050

0.567

0.737

0.255

-0.251

-0.248

SQ_SERVSAT

-0.294

0.029

0.700

0.841

0.388

-0.246

-0.233

SR_RETEN1

-0.237

0.178

0.333

0.334

0.895

-0.279

-0.272

SR_RETEN2

-0.292

0.145

0.336

0.342

0.949

-0.297

-0.302

SR_RETEN3

-0.270

0.150

0.355

0.364

0.949

-0.256

-0.251

SR_RETEN4

-0.308

0.147

0.403

0.414

0.907

-0.287

-0.282

TI_RTLLABCOST

0.379

-0.026

-0.136

-0.164

-0.247

0.803

0.672

TI_TECHS

0.712

-0.067

-0.235

-0.291

-0.214

0.813

0.567

TI_WORKEDHRS

0.657

-0.095

-0.242

-0.288

-0.288

0.874

0.627

TV_HRS

0.510

0.029

-0.207

-0.254

-0.258

0.689

0.918

TV_PARTS

0.576

-0.074

-0.138

-0.209

-0.173

0.547

0.775

TV_SALES

0.690

-0.008

-0.244

-0.310

-0.345

0.749

0.955

Indicator Variablesa

a

Refer to Appendix A for a description of indicator variables
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Assessment of the Structural Model.
While an examination of the measurement model substantiates the reliability and validity of the
extended SPC, an assessment of the structural model provides further insight with regards to model
quality. Following Chin’s (1998) guidance, this assessment includes a review of the variance-based,
non-parametric evaluation criteria.
Model Quality
Representing the degree of explained variance of each endogenous latent variable, the coefficient of
determination or R2 is held out as the principal measure for structural model assessment (Hair et al.,
2012). R2 also provides an indication of the predictive accuracy of the model. Assessments of R2 are
widespread across a range of academic disciplines, as such expectations regarding acceptable R 2
values vary depending on purpose and application. Chin (1998) suggests that R2 levels of 0.67, 0.33,
and 0.19 represent substantial, moderate, and weak levels of predictive accuracy. However Hair et al.
(2010) point out that acceptable levels depend on research context.
The coefficients of determination for this study are provided in Table 6.6. The calculated R 2 values
are shown to be significant at p<0.05 and range from 0.61 for Transactional Value, to 0.03 for
Organisational Profitability. While the overall objective of this research does not expressly
encompass the predictive power of the SPC, it is noted that the R2 values for Service Experience,
Service Quality, and Organisational Profitability are low. This is discussed further in the next chapter.
The model’s predictive accuracy was also assessed by an evaluation of a cross-validated redundancy
measure, Stone-Geisser’s Q2 (Stone, 1974; Geisser, 1975). Q2 is a sample re-use technique which
combines cross-validation and function fitting. Omitting part of the data matrix, model estimates are
used to predict the absent portions (Hair et al., 2012). Although not pervasive across PLS-SEM
studies, a number of scholars suggest that it is ideally suited to structural model assessments and
reinforce its value (e.g. Wold, 1982; Chin, 1998; Henseler, Ringle, & Sinkovics, 2009). Henseler et
al. (2009) offer that Q2 values greater than zero are indicative of predictive relevance for a particular
construct. In order to assess predictive relevance for the extended SPC, a blindfolding procedure (see
Tenenhaus, Esposito Vinzi, Chatelin, & Lauro, 2005) was run. This resulted in Q2 values for each of
the constructs (see Table 6.6). In the context of this study, all Q2 values were positive and indicative
of the explanatory variables providing predictive relevance (Henseler et al., 2009).
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Table 6.6 Coefficients of Determination and Cross-Validated Redundancy – Global Model

R2

Standard
Error

t-statistic

p-value

Q2

Organisational Profit

0.031

0.013

2.437

0.017

0.020

Service Experience

0.051

0.016

3.131

0.002

0.045

Service Quality

0.087

0.021

4.071

<0.001

0.053

Service Retention

0.166

0.027

6.246

<0.001

0.139

0.610

0.024

25.829

<0.001

0.476

Non-Technical Inputs

Technical Inputs
Transactional Value

Hypothesis Testing
In order to test the research hypotheses, the standardised path coefficients were assessed. Table 6.7
presents a summary of the PLS-SEM results for the global model. This includes the path coefficients,
corresponding t-statistics, standard errors, and p-values. For the most part, the nature and integrity of
the relationships in the extended SPC model were as expected, with the results showing support for
7 of the 9 hypotheses.

Table 6.7 Path Coefficients and Significance – Global Model

Hypothesis

Coefficient

Std.
Error

t-statistic

p-value

Hypothesis
Supported?

Tech Input - Transactional Value

H1 +

0.554

0.034

16.333

<0.001

yes

Non Tech Input - Transactional Value

H2 +

0.288

0.038

7.594

<0.001

yes

Transactional Value - Service Quality

H3 -

-0.295

0.036

8.256

<0.001

yes

Transactional Value - Service Experience

H4 -

-0.226

0.036

6.339

<0.001

yes

Service Quality - Service Retention

H5 +

0.238

0.071

3.373

0.001

yes

Service Experience - Service Retention

H6 +

0.185

0.071

2.619

0.011

yes

Service Retention - Org Profit

H7 +

0.152

0.051

2.959

0.003

yes

Tech Input - Org Profit

H8 -

0.022

0.070

0.309

0.735

no

Non Tech Input - Org Profit

H9 -

-0.072

0.084

0.859

0.363

no

Path

Bootstrap subsamples = 5000
Bootstrap sample size = 720 cases
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The relationships between operational variable technical and non-technical inputs, and transactional
value were found to be positive with path coefficients of 0.554 and 0.288 (p<0.01). This supports
findings by, amongst others, Chaffman and Tallbott (1991), and Hung et al. (2010), and supports the
notion that the cost and nature of resource inputs are important contributors to pricing in a service
environment. This appears particularly true in the automotive retail service environment, where the
cost of labour and the amount of technical and non-technical resources employed has a strong bearing
on the final value of the service transaction.

Therefore support is found for Hypotheses 1 and 2. That is, the greater a service firm’s operational
variable technical inputs, the greater its transactional value; and the greater a service firm’s
operational variable non-technical inputs, the greater its transactional value.

Transactional value was established as having a negative impact on perceptions of service quality and
on perceptions of the service experience, with path coefficients of -0.295 and -0.226 (p<0.01). The
negative relationship between price and customer perceptions in general, supports findings by Bolton
and Lemon (1999), and Mattila and O’Neill (2003). While the adverse impact of higher prices on
customer perceptions of the service experience is a logical outcome, the negative impact of higher
prices on perceptions of service quality are somewhat counter-intuitive, particularly given that price
is often held out as an indicator of quality (e.g. Tull et al., 1964; Monroe & Krishman, 1985). The
finding that there is a negative relationship between transactional value and perceptions of service
quality supports Johnson and Kellaris (1988) and their proposition that prior familiarity with the
service in question, or the generic nature of the service, may serve as a moderator between price and
service quality, prompting consumers to rely less on price as an indicator of quality. This is an
expected finding in the context of this study, i.e. the provision of generic, franchised automotive
servicing.

As such, this finding lends support to Hypotheses 3 and 4. That is, the greater a service firm’s
transactional value, the lower its level of perceived service quality; and the greater a service firm’s
transactional value, the lower its level of perceived service experience.
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Perceptions of service quality and perceptions of the service experience were both found to have a
positive impact on service retention. This is an expected result, as firms who meet and exceed
customer expectations in terms of service quality and who deliver outstanding frontline service would
anticipate benefiting from higher levels of retained customers. The relationship between perceived
service quality and service retention was shown to have a path coefficient of 0.238 (p<0.01); and the
relationship between perceived service experience and service retention was shown to have a path
coefficient of 0.185 (p<0.05). These results support research conducted by De Ruyter et al. (1998)
who found a positive relationship between perceived service quality and service loyalty; by Bolton et
al. (2006), who established that customers were more likely to support a service provider after they
experienced high levels of service quality; by Hennig-Thurau (2004), who substantiated the crucial
role of service employees in driving service retention; and by Williams and Naumann (2011) who
found strong associations between customer perceptions and several business performance metrics
including customer retention.

Support is found for Hypotheses 5 and 6. That is, the greater a service firm’s perceived service
quality, the greater its level of service retention; and the greater a service firm’s level of customer
service experience perception, the greater its level of service retention.

The relationship between service retention, i.e. the ability of a service firm to keep its customers, and
organisational profitability was established to be positive. This supports the essential notion of the
SPC model (e.g. Heskett et al., 1994; Kamakura et al., 2002), and the fact that firms with higher levels
of customer retention benefit from higher levels of profitability (e.g. Hallowell, 1996; Reinartz et al.,
2005). The path coefficient between these constructs was 0.152 (p<0.01).

This result indicates support for Hypothesis 7. That is, the greater a service firm’s level of service
retention, the greater its level of profitability.
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Lastly an examination of the relationships between operational variable technical and non-technical
inputs, and organisational profitability, although expected to be negative, were found to be negligible
and not significant. The fact that operational inputs serve as a negative offset on profitability was a
key contribution of the Kamakura et al. (2002) SPC conceptualisation. This study however was
unable to find a significant relationship between these constructs.

Hypotheses 8 and 9 are rejected, i.e. no support is found for the notion that the greater a service
firm’s technical operational inputs, the less its level of profitability; and the greater a service firm’s
non-technical operational inputs, the less its level of profitability.
It was noted that the strength of the relationships tended to be stronger at the origin of the chain, and
that these were diluted as the chain progressed. The inference from this is that constructs such as
service retention and organisational profitability are, by nature, lag indicators and are influenced by
additional variables, not included in the model. Further, profitability by its very nature is
acknowledged as an open concept, influenced by a wide range of internal and external factors
(Epstein, Kumar, & Westbrook, 2000). This includes issues such as market forces, corporate culture,
competitive landscape, and employee engagement. The findings presented as part of the extended
SPC reinforce the complexity of these causal factors and the challenge of establishing a single
explanatory system.
The rejection of hypotheses 8 and 9 also suggests that the relationship between technical and nontechnical inputs, and organisational profitability may be mediated. This is now examined.
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Direct and Indirect Effects
The impact of mediation on the extended SPC model was also examined. Specific attention was paid
to the role of transactional value and its impact on hypotheses 8 and 9. Little, Card, Bovaird, Preacher,
and Crandall (2007) note that mediators can be referred to as carriers or transporters of information
along a causal chain. This is in contrast to moderators which have the effect of changing the
relationships in a system. Zhao, Lynch, and Chen (2010) identify five possible mediation scenarios:
complementary, where a mediated effect and a direct effect are both present and point in the same
direction; competitive, where a mediated effect and a direct effect are both present, and point in
opposite directions; indirect-only, where a mediated effect exists, but a direct effect does not; direct
only (non-mediation), where only a direct effect exists; and no-effect (non-mediation, where neither
direct nor indirect effects exist. To test for mediation Zhao et al. (2010) recommend a bootstrap test
of the indirect effect. This is in contrast to the approach advocated Baron and Kenny (1986), which
includes running three regressions plus a Sobel test. The bootstrapping approach is also endorsed by
Preacher, Rucker, and Hayes (2007) who reinforce its benefits, specifically the fact that no
distributional assumptions are required when conducting inferential tests.
The test for mediation in this research included assessing the direct and indirect effects of the full
global model before removing the transactional value construct and re-running the PLS analysis (ex
TV model). As per Zhao et al. (2010), a bootstrapping procedure (using 5000 subsamples) was
conducted to test for significance (also see Streukens, Wetzels, Daryanto, & de Ruyter, 2010), before
an assessment of the nature of mediation was made. Table 6.8 provides a summary of the direct and
indirect effects for the full global model, while Table 6.9 does the same for the ex TV model.
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Table 6.8 Direct and Indirect Effects – Global Model
Full Global Model

Indirect
Effect

t-statistic

p-value

Tech Input - Service Quality

-0.163

6.665

<0.001

Tech Input - Service Experience

-0.125

5.274

<0.001

Tech Input - Service Retention

-0.062

4.840

<0.001

-0.00916

2.620

0.009

Non Tech Input - Service Quality

-0.085

5.734

<0.001

Non Tech Input - Service Experience

-0.065

4.839

<0.001

Non Tech Input - Service Retention

-0.032

4.515

<0.001

-0.00517

2.440

0.015

Transactional Value - Service Retention

-0.112

5.245

<0.001

Transactional Value - Org Profitability

-0.017

2.626

0.009

0.036

2.154

0.032

0.028

2.021

0.044

Tech Input - Transactional Value

Direct
Effect

t-statistic

p-value

0.554

16.333

<0.001

Tech Input - Org Profitability

0.022

0.309

0.735

Non Tech Input - Transactional Value

0.288

7.594

<0.001

Non Tech Input - Org Profitability

-0.072

0.859

0.363

Transactional Value - Service Quality

-0.295

8.256

<0.001

Transactional Value - Service Experience

-0.226

6.339

<0.001

Service Quality - Service Retention

0.238

3.373

0.001

Service Quality - Org Profitability
Service Experience - Service Retention

0.185

2.619

0.011

Service Experience - Org Profitability
Service Retention - Org Profitability

0.152

2.959

0.003

Bootstrap subsamples = 5000
Bootstrap sample size = 720 cases

Consideration of the direct and indirect effects relating to technical and non-technical inputs, and
organisational profit for the full global model, showed that the direct effects were not significant.
However, the indirect effects for both technical inputs and organisation profit (-0.009), and for nontechnical inputs and organisational profit (-0.005), albeit small, were significant (p<0.05). Zhao et al.
(2010) recognise this as an indirect-only mediation scenario, i.e. where a mediated effect exists, but
a direct effect does not. The indirect-only scenario also suggests that it is unlikely that another
mediator exists outside the existing hypothesised theoretical framework (Zhao et al., 2010).

16
17

95% confidence interval tech input – org profit (-0.017 to -0.003)
95% confidence interval non-tech input – org profit (-0.009 to -0.001)
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Table 6.9 Direct and Indirect Effects – ex TV Global Model
Ex TV Global Model

Direct
Effect

t-statistic

p-value

Tech Input - Service Quality

-0.115

2.106

0.036

Tech Input - Service Experience

-0.096

1.787

0.074

Indirect
Effect

t-statistic

p-value

-0.045

1.961

0.050

-0.007

1.644

0.101

-0.104

4.368

<0.001

-0.01518

2.171

0.030

0.035

2.077

0.038

0.027

2.038

0.042

Tech Input - Transactional Value

Tech Input - Service Retention
Tech Input - Org Profitability

0.024

0.311

0.756

Non Tech Input - Service Quality

-0.267

5.058

<0.001

Non Tech Input - Service Experience

-0.219

4.015

<0.001

Non Tech Input - Transactional Value

Non Tech Input - Service Retention
Non Tech Input - Org Profitability

-0.084

0.880

0.379

0.239

3.490

0.001

Transactional Value - Service Quality
Transactional Value - Service Experience
Transactional Value - Service Retention
Transactional Value - Org Profitability
Service Quality - Service Retention
Service Quality - Org Profitability
Service Experience - Service Retention

0.184

2.650

0.008

Service Experience - Org Profitability
Service Retention - Org Profitability

0.147

2.881

0.004

Bootstrap subsamples = 5000
Bootstrap sample size = 720 cases

Removal of the transactional value construct (ex TV model) did not change the nature of the direct
effects between technical and non-technical inputs, and organisational profitability, however did
result in a change in the indirect effects. The indirect effects between non-technical inputs and
organisational profit (-0.015), remained significant at p<0.05, while both the direct effects and
indirect effects between technical inputs and organisational profit were not significant.
The assessment of direct and indirect effects for both models suggests that the relationship between
technical and non-technical inputs, and organisational profit is fully mediated for the full global

18

95% confidence interval non-tech input – org profit (-0.030 to -0.003)
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model. The indirect-only nature of the mediation suggests that the mediators are critical to the
transmission of the effects of technical and non-technical inputs within the extended SPC.
The removal of the transactional value construct resulted in no effect being found between technical
inputs and organisational profit, and an indirect-only mediation between non-technical inputs and
organisational profit. The removal of the transactional value construct (ex TV model) also had little
or no effect on the original hypotheses test results, and notably hypotheses 8 and 9 were still not
supported.
Finally coefficients of determination were examined for both models (see table 6.10). As for the full
global model, the R2 values for the ex-TV model were shown to be significant at p<0.05. Values for
Service Retention and Organisational Profit were similar for both models, while values for Service
Experience (0.051 and 0.088), and Service Quality (0.087 and 0.130) strengthened slightly with the
exclusion of Transactional Value.

Table 6.10 Coefficients of Determination – Global Model and ex TV Global Model
Full Global Model

ex TV Model

R2

t-statistic

R2

t-statistic

Organisational Profit

0.031

2.437

0.032

2.477

Service Experience

0.051

3.131

0.088

4.624

Service Quality

0.087

4.071

0.130

5.941

Service Retention

0.166

6.246

0.166

5.946

0.610

25.829

Non-Technical Inputs

Technical Inputs
Transactional Value
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6.3.2 Partial Least Squares Analysis - Longitudinal Analysis (2009 – 2012)
Objective 4: To examine the service performance over time.

This section presents the results of the PLS-SEM analysis for each year in isolation, i.e. n=180 for
each year, in order to examine the longitudinal impact of the extended SPC model. The measurement
and structural models for each year were assessed. As for the global model, the reliability and validity
of the measurement model was assessed by examining the internal consistency reliability, indicator
reliability, convergent validity, and discriminant validity. The results of these assessments are
provided in Appendix II. By way of summary, internal consistency reliability was established for all
years as the composite reliability values were within the guidelines provided by Nunnally and
Bernstein (1994); additionally the Cronbach’s Alpha values for each construct were also above the
0.7 threshold suggested by Nunnally (1978). Indicator reliability was determined by an assessment
of the indicator loadings and indicator reliability. Aside from four instances, (OP_GP 2009 = 0.674;
OP_GP 2010 = 0.690; SQ_FRFT1 2011 = 0.676; SQ_ONTIME 2009= 0.668), all remaining
indicators were above the value cited in Hair et al. (2011). These four indicators are only marginally
below the guideline, suggesting that they are reliable. Finally, AVE values for all years were assessed
to be within the acceptable range for convergent validity, and an evaluation of the Fornell-Larcker
Criterion and cross-loadings provided evidence of discriminant validity.
Of particular interest in the context of this study is the impact of time on service performance in the
context of the extended SPC model. Two aspects were evaluated. First the shift in predictive ability
of the model over time (assessment of R2 and Stone-Geisser’s Q2), and second, the changes in
construct relationships from one time period to the next (assessment of path coefficients using
longitudinal data).
Shifts in Predictive Ability
The predictive alibility of the global model was established in section 6.3.1. This was done by
evaluating R2 and Stone-Geisser’s Q2. A longitudinal assessment of both metrics is provided in Tables
6.11 and 6.12.
The longitudinal assessment of R2 shows the consistency of the model over time and draws attention
to some notable trends in terms of its predicative ability. While R2 values for organisational profit
and service retention fluctuated from year-to-year, results for the fourth financial year (2012) were
very similar to the first (2009). There was however a noticeable increase in R2 values relating to
perceptions of service quality and the service experience, and a slight decreasing trend in the case of
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transactional value. R2 values for transactional value, service retention, perceived service quality, and
perceived service experience (except for 2009), were all found to be significant at p<0.1. R2 values
for organisational profit was only significant in 2010 at p<0.1. These results are supported by the
results for Stone-Geisser’s Q2. The reasons for this are explored in the following chapter.

Table 6.11 Coefficients of Determination – all years
Global
R2

2009
R2

2010
R2

2011
R2

2012
R2

Non-Technical Inputs
Organisational Profit

0.031**

0.059

0.065*

0.039

0.054

Service Experience

0.051***

0.040

0.048*

0.108**

0.129**

Service Quality

0.087***

0.067*

0.089**

0.153***

0.173***

Service Retention

0.166***

0.189***

0.133**

0.212***

0.171***

0.610***

0.624***

0.646***

0.594***

0.580***

Technical Inputs
Transactional Value
***significant at p<0.01
**significant at p<0.05
*significant at p<0.1

Table 6.12 Stone-Geisser’s Q2 – all years
Global
Q2

2009
Q2

2010
Q2

2011
Q2

2012
Q2

Organisational Profit

0.017

0.032

0.033

0.009

0.013

Service Experience

0.045

0.030

0.041

0.094

0.114

Service Quality

0.053

0.039

0.054

0.083

0.096

Service Retention

0.139

0.148

0.100

0.178

0.148

0.475

0.494

0.497

0.451

0.444

Non-Technical Inputs

Technical Inputs
Transactional Value
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Shifts in Construct Relationships
An assessment of the path coefficients for the global model found support for 7 of the 9 hypotheses
at p<0.05. Table 6.13 now provides a summary of the path coefficients for each year in isolation,
thereby providing an insight to the impact of time on service performance.
As for the model’s predictive ability, some relationships were found to be relatively stable over time.
This included relationships between technical and non-technical input and transactional value (all
years significant at p<0.01). There were however some obvious shifts in the relationships relating
specifically to perceptions of service quality and perceptions of the service experience. Associations
between transactional value, and perceived service quality and perceived service experience (all years
significant at p<0.01) evolved to become increasingly robust, reinforcing the negative impact that
prices have on perceptions of service quality, and the service experience in generic service
environments. Similarly the relationship between service quality and service retention (significant in
2011 and 2012, with p<0.05) increased in strength over the assessed period, underlining the impact
of factors such as fix right first time, and on-time on customer behaviour. Somewhat counterintuitively, the relationship between service experience perception and service retention (significant
in 2009 at p<0.1), although still remaining positive, weakened from year to year. A possible
explanation for this could be the changing consumer attitudes towards rational service outcomes as
opposed to a desire to connect emotionally with front-line service staff. This is discussed further in
chapter 7.
Like the global model, the relationship between both technical input and non-technical input, and
organisational profitability were found to be inconsistent and not significant. It is however noted that
the relationship between technical input and organisational profit in 2012, which was found to be
significant at p<0.05, was an exception to this. This suggests that there are potentially other factors
in play which dilute the impact of these variable inputs on bottom line results.
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Table 6.13 Path Coefficients and Significance – all years
Coefficients
Path

Hypothesis

Global

2009

2010

2011

2012

Tech Input - Transactional Value

H1 +

0.554***

0.544***

0.612***

0.524***

0.565***

Non Tech Input - Transactional Value

H2 +

0.288***

0.294***

0.247***

0.318***

0.257***

Transactional Value - Service Quality

H3 -

-0.295***

-0.259***

-0.298***

-0.392***

-0.416***

Transactional Value - Service Experience

H4 -

-0.226***

-0.200***

-0.219***

-0.328***

-0.359***

Service Quality - Service Retention

H5 +

0.238***

0.114

0.156

0.327***

0.299**

Service Experience - Service Retention

H6 +

0.185**

0.332**

0.221

0.155

0.131

Service Retention - Org Profit

H7 +

0.152***

0.181*

0.152

0.174

0.123

Tech Input - Org Profit

H8 -

0.022

0.204

0.225

-0.018

-0.237**

Non Tech Input - Org Profit

H9 -

-0.072

-0.253

-0.269

-0.029

0.143

***significant at p<0.01
**significant at p<0.05
*significant at p<0.1
Bootstrap subsamples = 5000
Bootstrap sample size = Global - 720 cases; Seg 1 - 103 cases; Seg 2 - 286 cases; Seg 3 - 134 cases; Seg 4 - 57 cases; Seg 5 - 140 cases

6.4 Finite Mixture Partial Least Squares Analysis
Objective 4: To apply a Partial Least Squares - Finite Mixture Model to the extended SPC in order
to segment organisations based on their service performance.
Segmentation methodologies can be classified a-priori methods when the type and number of
segments are identified in advance, and post-hoc methods when the type and number of segments are
based on the results of the analysis (Bassi, 2007). A-priori methods include loglinear models,
regression, logit and discriminant analysis while post-hoc methods include clustering, AID and
mixture models. FIMIX-PLS analysis falls in the post-hoc category, and according to Tuma and
Decker (2013), can be viewed as a means of combining the strengths of PLS analysis with the
advantages of a finite mixture model segmentation approach. Steinley and Brusco (2011) point out
that finite mixture models provide researchers with an elegant process for defining the true cluster
structure, and a principal alternative to heuristic-based algorithms.
The benefits for this study derive from the application of a formal statistical model (McLachlan &
Peel, 2000) and the ability of FIMIX-PLS to provide a better understanding of heterogeneity within
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structural equation models. This ultimately serves to offer a richer understanding of both the observed
and unobserved associations between observations.
The FIMIX-PLS process includes the initial estimation of a path model using the standard PLS
algorithm at an aggregate data level. The resulting latent variable scores are then used to run the
FIMIX-PLS algorithm. FIMIX-PLS captures the heterogeneity which lies in the relationships
between the latent variables, and estimates the probability of segment membership for each
observation (Sarstedt, Becker, Ringle, & Schwaiger, 2011).
This study uses the Ringle et al. (2005) SmartPLS software application to conduct the FIMIX-PLS
assessment. This includes testing a range of segment solutions in order to establish the best
segmentation model. Results were initially calculated for a two-segment solution before successively
fitting the model up to a seven-segment solution. As per Ringle et al. (2010) guidelines, the
assessment of each segment solution was repeated 10 times. The solution with the best log-likelihood
value was then selected to avoid the potential convergence of the Expectation-Maximisation
algorithm in local optimal solutions. The FIMIX-PLS algorithm was also set to a maximum number
of 5,000 iterations, ensuring that a good segmentation solution would be found.
Segment Selection
Empirical assessments of finite mixture models require the number of segments to be inferred from
the data itself. According to Tuma and Decker (2013), there are two broad categorical approaches to
estimating these unknown segments: those reliant on testing procedures, and those based on
information criteria. Information criteria methods establish the number of segments by minimising
the log-likelihood function. This is amplified by a penalty function which takes into account the
number of observations and parameters in the model.
In order to identify the number of latent segments, this analysis examines a combination of
information and classification criteria including the Bayesian Information Criteria (BIC; Schwartz,
1978), Akaike Information Criteria (AIC; Akaike, 1974), Consistent AIC (CAIC; Bozdogan, 1987),
AIC3 (Bozdogan, 1994), and normed entropy criterion (EN; Ramaswamy, DeSarbo, Reibstein, &
Robinson, 1993). The consideration of a combination of criteria is common in the literature, with
researchers comparing heuristic values and applying logic in order to guide their decisions (Ringle et
al., 2010).
Introduced by Swartz (1978) the BIC statistic tries to select a model that maximises the posterior
model probability. In other words it is designed to identify the true model given the data provided.
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From an analytical perspective this includes the fact that the BIC is derived within a Bayesian
framework as an estimate of the Bayes factor for two opposing models (Acquah, 2010). A wellknown benefit of BIC is its consistency, i.e. the probability of selecting the true model, when sampling
from a given sub-model of a regression model, approaches one as the sample size approaches infinity
(Yang, 2005).
Despite its popularity, the BIC has limitations. First, BIC test results are affected by assumptions of
prior distribution and Bayes factors, based on different distributions, have a propensity to differ
extensively. Therefore there is no assurance that BIC derived Bayes factors will be anywhere near
Bayes factors implied by a researcher’s own beliefs (Weaklim, 1999). Second, the distribution of the
variables and presence of irrelevant observations will cause the prior distributions that produce the
BIC Bayes factor, to change. There is therefore a tendency for the Bayes factors to vary from case to
case (Weaklim, 1999). Accordingly this variance implies that the BIC may be prone to unreliability.
An alternative goodness of fit statistic is the AIC conceptualised by Akaike (1974). The AIC adopts
an alternative model selection approach and is aimed at finding the best approximating model to the
unknown data generating process. As for BIC, AIC has both benefits, namely asymptotical optimality
in terms of the average squared error when all models are incorrect (Yang, 2005), and limitations,
including the fact that it tends to select overly complex models (Kass & Raffery, 1995), and is prone
to inconsistencies when the number of observations is very large (Bozdogan, 1987).
In an attempt to address some of the limitations associated with AIC, Bozdogan (1987) formulated
CAIC. CAIC applies a correction factor based on sample size, to compensate for the AIC’s tendency
to over-estimate the complexity of the underlying model. CAIC also has properties of asymptotic
consistency, which contribute to its attractiveness as a classification measure (Acquah, 2013).
Bozdogan (1994) also provides a further modification of AIC, suggesting that the marginal cost per
parameter applied in Akaike’s (1974) original formulation should be 3, and not 2. The resulting AIC3
measure has low rates of over-fitting and performs well with a range of data configurations (Andrews
& Currim, 2003).
Finally, the EN statistic is an important metric for assessing segment-specific FIMIX-PLS results. It
provides evidence of the extent to which all observations have been classified, together with an
estimation of segment membership probability. Assessed as a range between 0 and 1, higher values
indicate a better quality classification. A guideline of 0.5 is recommended as a benchmark for clearcut segmentation (Ringle et al., 2010).
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As already stated, the deployment of several information criteria in parallel is not new (e.g. Garver,
Williams, & Taylor, 2008; Grewal, Lilien, & Mallapragada, 2006), and is generally used to support
analysis. However, there are mixed opinions as to which measure should be prioritised. Sarstedt et al.
(2011) suggest that CAIC and AIC3 should be used for evaluation, Tuma and Decker (2013) also
provide support for AIC3, while BIC appears to be a popular choice across a number of FIMIX-PLS
studies (e.g. Money et al., 2012; Loureiro, 2012; Barnes & Mattsson, 2011; Wilden & Gudergan,
2014).
Table 6.14 FIMIX – PLS Segment Selection
Number of
Segments

lnL

BIC

CAIC

AIC

AIC3

EN

K=2

-4,492.741

9,176.281

9,205.281

9,043.482

9,072.482

0.554

K=3

-4,401.742

9,092.971

9,136.971

8,891.484

8,935.484

0.584

K=4

-4,326.285

9,040.746

9,099.746

8,770.570

8,829.570

0.608

K=5

-4,264.003

9,014.870

9,088.870

8,676.006

8,750.006

0.586

K=6

-4,226.999

9,039.551

9,128.551

8,631.998

8,720.998

0.616

K=7

-4,200.762

9,085.767

9,189.767

8,609.524

8,713.524

0.637

Figure 6.1 FIMIX – PLS Segment Selection
9,250

9,150
9,050

9,200

8,950
9,150

8,850

9,100

8,750
8,650

9,050

8,550

9,000

8,450

8,950

8,350
K=2

K=3

K=4
BIC

K=5
CAIC

AIC

K=6

K=7

AIC3

BIC and CAIC plotted on left hand axis
AIC and AIC3 plotted on right hand axis
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Table 6.15 FIMIX – PLS Segment Size

Segment 1

Segment 2

Segment 3

Segment 4

Segment 5

Segment 6

K=2

0.745

0.255

K=3

0.594

0.220

0.186

K=4

0.450

0.294

0.085

0.171

K=5

0.167

0.346

0.206

0.091

0.189

K=6

0.339

0.194

0.129

0.151

0.087

0.100

K=7

0.202

0.081

0.343

0.141

0.114

0.027

Segment 7

Total

1.000
1.000
1.000
1.000
1.000
0.091

1.000

A comparison of the classification criteria and segment sizes in Table 6.14, Figure 6.1, and Table
6.15 respectively suggests that a five-segment solution is appropriate for this study. While AIC and
AIC3 decrease with each successive segment solution, pointing towards a seven-segment solution;
BIC and CAIC provide evidence supporting a five-segment option. The EN value for all segments
are above the 0.5 threshold held out by Ringle et al. (2010), for unambiguous segmentation.
Finally, taking guidance from Hahn et al. (2002), the FIMIX-PLS final partition was examined in
order to assess the number of dealers assigned to each segment. In this regard the EN statistic of 0.58
for the five-segment solution provides an aggregate value of the extent to which each dealer belongs
to a particular segment. The results of this assessment are shown in Table 6.16. The table shows the
breakdown of membership probability by segment, i.e. the proportion of dealers assigned with a
probability of 0.80, 0.70, 0.60, 0.50, and 0.40 respectively.
In the case of this study, 302 data cases (representing 41.9%) were assigned with a probability in
excess of 0.80. This increased to a total of 571 data cases (representing 79.3%) with a probability
above 0.50. It is noted that this compares favourably against the 66.9% of cases above 0.50 probability
found by Hahn et al. (2002), and reinforces the selection of the five-segment solution as appropriate
for this research.

Page | 147

Table 6.16 FIMIX – Segment Membership Probability

Segment 1

Segment 2

Segment 3

Segment 4

Segment 5

Cumulative
Total

Cumulative
%

> .80

34

98

71

38

61

302

41.9%

> .70

48

124

87

39

77

375

52.1%

> .60

60

160

103

44

94

461

64.0%

> .50

77

203

126

52

113

571

79.3%

> .40

92

240

131

56

134

653

90.7%

Having settled on a five-segment solution for the FIMIX-PLS analysis, attention now turns to the
post-hoc assessment of these results and the identification of explanatory variables for the
segmentation.
Identification of Explanatory Variables
FIMIX-PLS calls for the identification of variables which provide a similar grouping of the data cases
as identified during the segmentation process. Ringle et al. (2010) reinforce the importance of this
step, particularly its role in exploiting FIMIX-PLS results. Previous approaches have included logistic
regression (Money et al., 2012), CHAID analysis and regression trees (Ringle et al., 2010), and
systematic statistical analysis of posterior probabilities (Ramaswamy et al., 1993; Hahn et al., 2002).
The application of a logical exploration of the results is also deemed important in order to establish a
meaningful a-priori interpretation of the data.
A systematic evaluation of the available data in this study was combined with an analysis of variance
assessment and a multinomial logistic regression analysis. This resulted in the identification of four
variables with the greatest potential as explanatory variables, namely location; retail labour cost; total
transactional value; and gross profit. The mean values of these variables for each segment are detailed
in Table 6.17.
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Table 6.17 Segment Characteristics (explanatory variables)

Characteristics (mean values)

Seg 1

Seg 2

Seg 3

Seg 4

Seg 5

Total

Metro (coded as 1)

57.3%

55.2%

32.1%

29.8%

50.7%

48.3%

Rural (coded as 2)

42.7%

44.8%

67.9%

70.2%

49.3%

51.7%

Retail Labour Cost per RRO

$43.93

$40.83

$39.72

$43.00

$40.09

$41.09

Total Transactional Value per RRO

$358.78

$339.62

$299.15

$326.04

$322.54

$330.43

Gross Profit per RRO

$171.64

$164.59

$147.90

$164.35

$157.29

$161.05

A one-way Analysis of Variance (ANOVA) showed that all main effects are significantly different
(see Table 6.18).
Table 6.18 ANOVA (explanatory variables)
Sum of Squares

df

Mean Square

F

p-value

7.759

4

1.940

8.061

<0.001

Within Groups

172.041

715

0.241

Total

179.800

719

247361.395

4

61840.349

6.496

<0.001

Within Groups

6807146.885

715

9520.485

Total

7054508.279

719

1450.535

4

362.634

2.532

0.039

Within Groups

102399.068

715

143.215

Total

103849.604

719

40923.984

4

10230.996

5.692

<0.001

Within Groups

1285071.115

715

1797.302

Total

1325995.099

719

Between Groups
METRURAL

Between Groups
TVpRTLRRO

Between Groups
TI_RTLLABCOSTpRRO

Between Groups
GPpRRO

Given the statistically significant ANOVA result, a post hoc Tukey HSD test (at a 5% level of
significance) was conducted to determine which segments differed from each other. These results are
presented in Table 6.19.
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Table 6.19 ANOVA Tukey HSD Test (explanatory variables)

Dependent Variable

(I) FIMIX
Segments

(J) FIMIX
Segments

Mean
Difference
(I-J)

Std. Error

3

-0.252*

.0643

4

-0.275*

3

p-value

95% Confidence
Interval
Lower
Bound

Upper
Bound

0.001

-0.428

-0.076

.0810

0.007

-0.496

-0.053

-0.232*

.0514

<0.001

-0.372

-0.091

4

-0.254*

.0712

0.003

-0.449

-0.059

5

0.186*

.0593

0.015

0.024

0.348

3

59.576*

12.786

<0.001

24.609

94.542

5

36.177*

12.666

0.036

1.537

70.816

2

3

40.440*

10.215

0.001

12.506

68.374

1

3

23.746*

5.555

<0.001

8.553

38.938

2

3

16.692*

4.438

0.002

4.555

28.829

1
METRURAL
2
3
1
TVpRTLRRO

GPpRRO

* The mean difference is significant at the 0.05 level (only significant results shown)

For location, the following pairs were found to be significantly different: segment 1 (M = 1.427, SD
= 0.497) and segment 3 (M = 1.679, SD = 0.469), segment 1 and segment 4 (M = 1.702, SD = 0.462),
segment 2 (M = 1.448, SD = 0.498) and segment 3, segment 2 and segment 4, and segment 3 and
segment 5 (M = 1.493, SD = 0.502). For transactional value, differences were found between:
segment 1 (M = 358.781, SD = 138.150) and segment 3 (M = 299.154, SD 71.218), segment 1 and
segment 5 (M = 322.544, SD = 79.634), and segment 2 (M = 339.616, SD = 105.608) and segment
3. For Gross Profit per Retail Repair Order, differences were found between segment 1 (M = 171.641,
SD = 53.875) and segment 3 (M = 147.896, SD = 37.250), and between segment 2 (M = 164.587, SD
45.937) and segment 3. No significant pairwise differences were found for Retail Labour Cost per
Retail Repair Order.
Finally, a multinomial logistic regression analysis was conducted in order to assess to what extent the
identified covariates and factors had an effect on the FIMIX-PLS segments. The inclusion of location
and total transactional value resulted in a classification corresponding to 39.6% of the FIMIX-PLS
segmentation. That is, the ability of a ‘location – transactional value’ model to predict segment
membership. A significance test of the model log likelihood showed a chi-square value of 45.599
(p<0.0005), reinforcing the relationship between the dependent and independent variables. Similarly,
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a likelihood ratio test showed that both location (p<0.001) and total transactional value (p<0.05) were
significant contributors to explaining differences between the FIMIX-PLS groups.
Segments 1 and 2 are shown to have a bias towards metro dealers, whereas segments 3 and 4 lean
towards rural locations. Compared against the total sample which has a ratio of 0.94 metro dealers
for every rural dealer, segments 1 and 2 have ratios of 1.34 and 1.23, while segments 3 and 4 have
ratios of 0.47 and 0.35 respectively. Segment 5 is seen to represent a balance between metro and rural
locations with a metro / rural ratio of 1.03.
The assessment of total transactional value showed a statistical variance between segments 1 and 3
and segments 2 and 3. An isolated comparison of the mean values for the metro biased segments
segment 1 ($358.78) and segment 2 ($339.62), pointed towards higher values for segment 1, while a
similar examination of the mean values for the rural biased segments showed that dealers in segment
3 ($299.15) were likely to have lower transactional values than dealers in segment 4 ($326.04). At a
mean transactional value of $322.54, segment 5 represents the median segment value.
Based on the a-priori evaluation of segment characteristics, the following segment names
(descriptors) have been adopted:
Segment 1 - High Value Transaction, Metro; Segment 2 - Low Value Transaction, Metro; Segment 3
- Low Value Transaction, Rural; Segment 4 - High Value Transaction, Rural; Segment 5 - Average
Value Transaction, Mixed Location. These will now be used for the post hoc analysis.
Post Hoc Analysis of FIMIX Segments
The final methodological step of this analysis involved the post-hoc assessment of the FIMIX results.
The purpose of this was to provide a meaningful interpretation of the identified segments. This
involved three distinct assessments: first, an examination of the FIMIX-PLS path coefficients; second
a multi-group PLS analysis; and third an importance-performance analysis.
The FIMIX-PLS path coefficients for each of the five segments, together with the PLS results for the
global model are presented in Table 6.20. The results highlight the differences between the segments,
specifically the relationships between the extended Service-Profit Chain constructs.
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Table 6.20 FIMIX Path Coefficients
FIMIX-PLS Path Coefficients
Global
PLS

Seg 1
(High TV,
Metro)

Seg 2
(Low TV,
Metro)

Seg 3
(Low TV,
Rural)

Seg 4
High TV,
Rural)

Seg 5
(Ave TV,
Mixed)

Tech Input - Transactional Value

0.554

0.432

0.659

0.368

0.887

0.489

Non Tech Input - Transactional Value

0.288

0.434

0.224

0.580

-0.617

0.373

Transactional Value - Service Quality

-0.295

0.181

-0.768

-0.907

0.011

0.797

Transactional Value – Service Experience

-0.226

0.255

-0.677

-0.880

-0.083

0.848

Service Quality - Service Retention

0.238

0.105

0.358

0.576

-0.320

-0.026

Service Experience - Service Retention

0.185

0.108

0.156

0.129

0.664

0.153

Service Retention – Org Profit

0.152

0.165

0.248

0.158

-0.042

0.303

Tech Input - Org Profit

0.022

-0.029

-0.079

-0.317

-0.693

0.041

-0.072

0.050

0.090

0.076

0.663

-0.078

Path

Non Tech Input - Org Profit

Relationships between technical and non-technical inputs and transactional value were shown to be
consistent across all segments, the only anomaly being segment 3 where the FIMIX-PLS path
coefficient was negative. Coefficient values between transactional value and perceived service
quality, and transactional value and perceived service experience varied between segments. As for
the global PLS coefficients, negative FIMIX-PLS relationships were found in segments 2 and 3 (both
low transactional value segments), while segments 1, 4 and 5 (aside from one exception) showed
positive values. Links between both perception-based constructs and service retention were positive
across the majority of segments, except for the relationship between perceived service quality and
service retention for segments 4 and 5. Finally, aside from segment 4, the path coefficients between
service retention and organisational profit were found to be positive.
Following the assessment of the FIMIX-PLS path coefficients for each segment, data cases were
allocated to each of the 5 segments based on their maximum segment membership probability. A
PLS-SEM analysis was then conducted for each segment. This is consistent with the multi-group
process approach proposed by Henseler (2007) and provides further insight into nature of the
construct relationships for each segment. Henseler’s (2007) approach to multi-group analysis
involves the application of bootstrap analyses to the identified sub-samples. The bootstrapping
outcomes then provide the foundation for the hypothesis testing of group differences. The resulting
PLS path coefficients, together with their significance are shown in table 6.21.
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Table 6.21 PLS Path Coefficients for FIMIX Segments (multi-group analysis)
PLS Path Coefficients
Path

Global

Seg 1
(High TV,
Metro)

Seg 2
(Low TV,
Metro)

Seg 3
(Low TV,
Rural)

Seg 4
High TV,
Rural)

Seg 5
(Ave TV,
Mixed)

Tech Input - Transactional Value

0.554***

0.322***

0.673***

0.363*

0.628

0.483**

Non Tech Input - Transactional Value

0.288***

0.531***

0.209***

0.592

-0.176

0.380***

Transactional Value - Service Quality

-0.295***

0.180

-0.807***

-0.917***

0.183

0.851***

Transactional Value – Service Experience

-0.226***

0.375***

-0.711***

-0.894***

-0.023

0.873***

Service Quality - Service Retention

0.238***

-0.346***

0.353***

0.584***

-0.289

Service Experience - Service Retention

0.185**

0.169*

0.156**

0.094

0.530*

0.164

Service Retention – Org Profit

0.152***

0.166*

0.265***

0.080

0.043

0.287***

Tech Input - Org Profit

0.022

-0.053

-0.387

0.404**

0.048

-0.072

0.023

0.012

-0.377**

-0.042

Non Tech Input - Org Profit

-0.108
0.182*

-0.013

***significant at p<0.01
**significant at p<0.05
*significant at p<0.1
Bootstrap subsamples = 5000
Bootstrap sample size = Global - 720 cases; Seg 1 - 103 cases; Seg 2 - 286 cases; Seg 3 - 134 cases; Seg 4 - 57 cases; Seg 5 - 140 cases

The multi-group analysis results also provided the opportunity to test the hypotheses for each
segment. While 7 of the 9 hypotheses were supported in the global model, as expected this was not a
consistent finding across the segments. Segments 2 and 3 were found to be the most similar to the
global model, while noticeable differences were found in: segment 1 (positive relationship between
transactional value and perceived service experience; negative relationship between perceived service
quality and service retention); segment 4 (positive relationship between technical inputs and
organisational profitability; negative relationship between non-technical input and organisational
profitability); segment 5 (positive relationship between transactional value and perceived service
quality; positive relationship between transactional value and perceived service experience). These
results are reflected in Table 6.22.
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Table 6.22 Hypotheses Support by Segment (based on PLS coefficients)
Hypotheses Supported at p<0.1?

Path

Seg 1
(High
TV,
Metro)

Seg 2
(Low
TV,
Metro)

Hypotheses

Global

Tech Input - Transactional Value

H1 +

yes

yes

yes

Non Tech Input - Transactional Value

H2 +

yes

yes

yes

Transactional Value - Service Quality

H3 -

yes

Transactional Value – Service Experience

H4 -

yes

Service Quality - Service Retention

H5 +

yes

Service Experience - Service Retention

H6 +

yes

Service Retention – Org Profit

H7 +

yes

Tech Input - Org Profit

H8 -

Non Tech Input - Org Profit

H9 -

Seg 3
(Low
TV,
Rural)

Seg 4
High
TV,
Rural)

Seg 5
(Ave
TV,
Mixed)

yes

yes
yes

yes

yes

no

no

yes

yes

no

no

yes

yes

yes
yes

yes

yes

yes
no

no

yes

Finally, R2 values for each segment are provided in Table 6.23. The variances observed highlight the
underlying characteristics of each segment.

Table 6.23 Coefficients of Determination – FIMIX Segments

Global
R2

Seg 1
(High TV,
Metro)
R2

Seg 2
(Low TV,
Metro)
R2

Seg 3
(Low TV,
Rural)
R2

Seg 4
High TV,
Rural)
R2

Seg 5
(Ave TV,
Mixed)
R2

Non-Technical Inputs
Organisational Profit

0.031*

0.029

0.069*

0.178**

0.287**

0.081*

Service Experience

0.051**

0.140*

0.505**

0.798**

0.001

0.763**

Service Quality

0.087**

0.033

0.651**

0.840**

0.034

0.724**

Service Retention

0.166**

0.169*

0.220**

0.452**

0.090

0.024

0.610**

0.648**

0.707**

0.728**

0.416**

0.584**

Technical Inputs
Transactional Value
**significant at p<0.01
*significant at p<0.05
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6.5 Importance-Performance Analysis
The final component of this study involved the application of an Importance-Performance Analysis
(IPA) as a means of providing an additional layer of insight into the identified performance segments.
IPA has been widely applied in service settings (e.g. Martilla & James, 1977; Lai & Cheng, 2003;
Albayrak & Caber, 2015) and, in this context, serves as an illustration of how this analytical technique
can be used to engage management by visually represent the relationships that exist as part of the
extended SPC model.
Following guidelines introduced by Johnson and Gustafsson (2000), and applications by Teller et al.
(2012), and Ahmad and Afthanorhan (2014), a three-step analysis procedure was applied.
In the first step, performance indices are calculated. These are based on the rating values of each
indicator and each construct. These indices represent the current performance level of the indicators
and constructs.
Consider indicator 𝑋 with 𝑛 values {𝑥1 , 𝑥2 , ⋯ , 𝑥𝑛 }. A performance index is calculated for 𝑋 in the
same manner as given in Anderson and Fornell (2000, p. S881):
𝑃𝐼𝑋 =

𝑥̅ − 𝑚𝑖𝑛{𝑥1 , 𝑥2 , ⋯ , 𝑥𝑛 }
× 100
𝑚𝑎𝑥{𝑥1 , 𝑥2 , ⋯ , 𝑥𝑛 } − 𝑚𝑖𝑛{𝑥1 , 𝑥2 , ⋯ , 𝑥𝑛 }

where 𝑥̅ , 𝑚𝑖𝑛{ }, and 𝑚𝑎𝑥{ } denote the mean, minimum and maximum respectively, of the 𝑛
values.
The resultant index is therefore constrained to lie within the interval [0, 100], with 0 representing the
lowest performance, and 100, the highest.
In order to calculate the performance indices on a construct level, the relative importance or impact
of each indicator within each construct is taken into account, and applied against the indicator
performance indices. The outer weights (drawn from the PLS-SEM analysis) are used for this
purpose.
The second step involves isolating the impact or importance values for each indicator and the
exogenous constructs. These impact values represent the perceived worth or value of the attributes
(constructs) in the model. Teller et al. (2012), proffer that the impact of each indicator can be
operationalised by applying the factors or outer weights determined as a result of running the PLSSEM algorithm. The total effects, i.e. sum of direct and indirect effects of the extended SPC model,
were used for this purpose.
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The performance indices and importance factors for each segment are provided in table 6.24 and 6.25
respectively.
Table 6.24 IPA Performance Factors – FIMIX Segments
Seg 1
(High TV,
Metro)

Seg 2
(Low TV,
Metro)

Seg 3
(Low TV,
Rural)

Seg 4
High TV,
Rural)

Seg 5
(Ave TV,
Mixed)

Non-Technical Inputs

40.6

43.2

39.2

44.3

49.1

Service Experience

34.2

31.1

40.1

33.4

48.4

Service Quality

48.3

53.7

61.6

56.1

64.4

Service Retention

56.5

40.8

49.5

59.0

51.5

Technical Inputs

58.3

53.3

58.4

46.4

57.3

Transactional Value

50.7

39.6

29.5

45.1

33.1

Table 6.25 IPA Total Effects (Importance Factors1) – FIMIX Segments

1

Seg 1
(High TV,
Metro)

Seg 2
(Low TV,
Metro)

Seg 3
(Low TV,
Rural)

Seg 4
High TV,
Rural)

Seg 5
(Ave TV,
Mixed)

Non-Technical Inputs

-0.002

1.226

1.016

0.110

-0.605

Service Experience

-0.189

-0.654

0.080

2.511

0.202

Service Quality

-0.345

-0.159

-0.016

-0.061

-0.134

Service Retention

-0.483

-0.475

-0.133

-0.117

-0.519

Technical Inputs

0.068

-0.306

-0.103

0.030

0.011

Transactional Value

0.723

1.414

5.129

-1.843

-0.690

Factors multiplied by 1,000

Finally, the third step entailed plotting the performance indices and importance values for each
segment on a two-dimensional matrix. For comparison purposes each matrix was divided into
quadrants based on the midpoint of the performance axis and the 0.00 value on the performance axis.
The results of the analysis are presented in Figures 6.2 – 6.6.
The results of the IPA can be interpreted using Martilla and James’ (1977) segment descriptors.
Working clockwise from the top right quadrant, the segments are described as: ‘keep up the good
work’; ‘concentrate here’; ‘low priority’; and ‘possible overkill’. In the case of the segments identified
as part of the FIMIX-PLS analysis, a number of observations can be made.
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Figure 6.2 IPA Results – Segment 1 (High TV Metro) – Impact on Organisational Profitability
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50.0
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(-0.35 / 48.3)

Transactional Value
(0.00 / 40.6)

40.0
35.0

Non-Technical Inputs
(-0.19 / 34.2)

30.0
25.0
-0.60

-0.40

-0.20

0.00

0.20

0.40

0.60

0.80

Importance

Results for the High Transactional Value Metro segment indicate that perceived service quality and
technical inputs are factors which have a positive impact on organisational profitability. Dealers in
this segment should continue to focus on these issues, i.e. they should keep up the good work. On the
other hand they should be aware that perceived service experience and non-technical inputs are low
impact items, and be cognisant of not committing too much time, effort and resources to the
management of service retention.
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Figure 6.3 IPA Results – Segment 2 (Low TV Metro) – Impact on Organisational Profitability
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Importance

The IPA for the Low Transactional Value Metro segment again reinforces the importance of technical
inputs but also highlights the impact of transactional value. The guidance for this segment is to
concentrate on these factors. As for the High Transaction Value Metro segment, customer perception
and retention factors are shown to be low impact factors.
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Figure 6.4 IPA Results – Segment 3 (Low TV Rural) – Impact on Organisational Profitability
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Figure 6.5 IPA Results – Segment 4 (Low TV Rural) – Impact on Organisational Profitability
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The two rural segments have several key differences, notably the importance of technical inputs for
the low transactional value segment and the importance of non-technical inputs for the high
transactional value segment. This infers that frontline service personnel play an important role in
driving profitability in rural dealerships with relatively high transactional values (possibly due to their
role in upselling). Transactional value is also seen as an important factor in low transactional rural
environments. As for the metro segments, service retention was found to be a low impact factor.

Figure 6.6 IPA Results – Segment 5 (Ave TV Mixed) – Impact on Organisational Profitability
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Finally, the results for the Average Transaction Value Mixed segment showed that non-technical
inputs and perceived service quality were important drivers, while technical inputs, service retention
and perceived service experience were identified as low priority or possible overkill factors.
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6.6 Chapter Summary
This chapter described the statistical methodologies and presented the study results. This included a
description of the sample characteristics and an overview of the performance indicators that form part
of the extended SPC model. PLS-SEM was used to test the relationships between model constructs,
with support being found for 7 of the 9 hypotheses at a p<0.001 level of significance. These findings
are largely consistent with the extant literature and support the validity of the extended SPC model.
The PLS-SEM analysis was followed by an assessment of the impact of time on the extended SPC
model. PLS-SEM analyses were conducted for each of the four financial years. The hypotheses were
tested for each year with support being found: in 2009 (6 of 9); 2010 (4 of 9); 2011 (5 of 9); and 2012
(6 of 9). Notably the relationships between transactional value and perceived service quality; and
between transactional value and perceived service experience were found to increase in strength over
each consecutive year. This dynamic is discussed in the next chapter.
The segmentation of the data cases based on service performance was conducted using a FIMIX-PLS
approach. An assessment of the goodness of fit and quality metrics led to a five-segment solution. A
post-hoc analysis of these segments, consisting of an examination of the FIMIX-PLS path
coefficients, a multi-group PLS analysis, and an importance-performance analysis, aided in the
identification of distinct segment characteristics and inter-group dynamics.
Chapter 7 now discusses these results including the managerial and theoretical implications. The
chapter also tables the limitations of the study before holding out proposed areas for future study.
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Chapter 7
Discussion, Implications, Limitations
and Future Research Directions
“Thus, it can be envisioned that different service-profit chains exist and can be optimized (the
SPC approach) for different customer groups identified via the customer equity and customer
asset management approaches. The challenge for researchers is to develop such models, and
for firms it is to lay the groundwork—strategic and tactical—for implementing such models.”

(Kamakura et al, 2002, p. 315)

7.0 Chapter Overview
Chapter 1 of this thesis provided a high level overview and background to this study. In doing so it
presented some of the underpinning literature, outlined the research context and theoretical
foundations. Chapter 1 also included an introduction of the research problem and associated research
questions. The primary purpose of the study was to assess service performance by extending the
Service-Profit Chain introduced by Heskett et al. (1994), and subsequently adapted by Kamakura et
al. (2002).
In Chapter 2, the extant literature was reviewed. Tracing the evolution of service performance
measurement frameworks, a foundation was provided for a proposed extension of the Kamakura et
al. (2002) Service-Profit Chain conceptualisation. This chapter began with a discussion of several
matrix-style frameworks, e.g. the SMART Performance Pyramid System (Lynch & Cross, 1991), the
Results-Determinants framework (Fitzgerald et al., 1991), and the Balanced Scorecard (Kaplan &
Norton, 1992), before exploring the progression of a series of cause-effect performance models such
as Return on Quality (Rust, Zahorik, & Keiningham, 1995), the Action-Profit Linkage model (Epstein
& Westbrook, 2001), and the Service-Profit Chain introduced by Heskett et al. (1994).
Chapter 3 described the context for the study, namely the automotive retail service sector. The chapter
provided a synopsis of the Australian automotive industry, before drilling down specifically to the
automotive service and repair sector, and the predominant franchise network structure. Marketingrelated research conducted in the automotive service sector was also reviewed, along with a
consideration of the issues and challenges currently being faced across the industry.
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Research objectives, questions and hypotheses were presented in Chapter 4. This included a recap of
the primary intent of the study, together with a literature-based justification of the expected construct
relationships that were to be tested.
Chapter 5 detailed the research design, sampling procedure and data collection methodology
pertaining to the current study. The measures selected for the extended SPC were also presented
together with an overview of the statistical methods that were to be used for the analysis.
The results of the study were presented in Chapter 6, across four distinct sections. The first section
included a preliminary data analysis and described the data. The second section detailed the findings
of the PLS-SEM analysis for the global model, i.e. all years, as well as for each year in isolation. This
served to address two of the research objectives including an assessment of the relationships in the
extended SPC model, and a consideration of how the model changes over time. The third section
dealt with segmentation and the application of FIMIX-PLS as a means of uncovering a set of latent
performance segments. And the fourth and final section provided a post-hoc assessment of the
segments using PLS-SEM and an IPA matrix analysis.
Chapter 7 now provides an opportunity for discussion and a consideration of the research
implications. This includes the framing of the research limitations and direction for future study.

7.1 Introduction
This study sought to answer three research questions. First, how can the components of the ServiceProfit Chain ex. Kamakura et al. (2002) be used to identify unobserved differences between a set of
service performance constructs? Second, what are the relationships between these constructs when
considered in the context of an extended Service-Profit Chain model? Third, what is the impact of
time on service performance in the context of an extended Service-Profit Chain?
These questions led to a clear set of research objectives: the development of an extended SPC model;
the examination of the relationships between the extended SPC constructs; the application of FIMIXPLS in order to segment organisations based on their service performance; the examination of service
performance over time; the provision of guidance for management seeking to improve service
performance; and the application of the research methodology in an automotive retail context.
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Presented in the previous chapter, the results of this study support 7 of the 9 hypothesised
relationships in the extended SPC. They also show how these relationship vary over time, in some
cases strengthening, in others cases getting weaker. The application of FIMIX-PLS resulted in the
identification of 5 distinct service performance segments. These were assessed via PLS and IPA, and
significant variances in the construct relationships, were found together with a number of explanatory
variables. The implications of these findings are now discussed.

7.2 Discussion
Finding ways to assess, examine and improve service performance has been a growing focus across
the marketing research arena over the past two decades. This period has witnessed an exponential
increase in academic and professional focus relating to the measurement of service performance
(Shields, 1997; Neely, 2005). A number of pivotal service performance frameworks have emerged
including: the SMART Performance Pyramid System (Lynch & Cross, 1991); the Performance
Measurement Matrix (Keegan et al., 1989); the Results-Determinants framework (Fitzgerald et al.,
1991); the Balanced Scorecard (Kaplan & Norton, 1992); Kanji’s Business Scorecard (Kanji & Sa,
2002); the EFQM Excellence Model; the Performance Prism (Neely et al., 2002); the Return on
Quality model (Rust, Zahorik, & Keiningham, 1995); the Action-Profit Linkage model (Epstein &
Westbrook, 2001); and the Service-Profit Chain (Heskett et al., 1994). As the focal point of this study,
the Service-Profit Chain has captured the attention of several scholars who have sought to refine,
adapt and apply it in theoretical and commercial contexts.
The Kamakura et al. (2002) adaptation of the SPC model holds particular appeal given its input –
output orientation, specifically the consideration of resource allocation, customer perceptions,
customer behaviour, and profitability. The model also takes into account the impact of operational
inputs on organisational performance.
This study builds on the Kamakura et al. (2002) SPC conceptualisation by extending the model;
examining the relationships between service performance constructs; evaluating the impact of time
on the model; and using it as a means of segmenting service organisations based on service
performance. These objectives are now discussed in greater detail.
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7.2.1

Extension of the Service-Profit Chain ex. Kamakura et al. (2002) and Testing of the
Relationships between Service Performance Constructs

The Service-Profit Chain purports to link service performance constructs in a series of cause-effect
relationships. The original iteration conceptualised by Heskett et al. (1994), held out that investments
in internal service quality would have a positive effect on employee satisfaction. This in turn would
lead to higher levels of employee productivity and retention. These positive employee assessments
would have a similarly positive impact on customer perceptions and loyalty, and ultimately on
revenue growth and profitability. Kamakura et al. (2002) evolved the cause-effect thinking, holding
out that service inputs resulted in service outputs, and that customer perceptions, intentions and
behaviours ultimately shaped service performance.
In extending the Kamakura et al. (2002) conceptualisation, a number of key refinements are made.
First, operational inputs are classified as either technical or non-technical, accounting for those staff
members or resources deployed directly to perform the service, and those who provide front or backoffice support. Second, a price or transactional value component is added. This serves as a link
between the operational variable inputs and two constructs relating to how the services are perceived
by customers, namely the perception of service quality, and the perception of the service experience.
Third, service retention is held out as a subjective measure of customer behaviour or loyalty. And
finally the extended SPC model is completed via the inclusion of organisational profitability.
Previous studies have tested the relationships between service performance constructs, both discretely
and as part of SPC conceptualisations. This body of literature shaped a series of hypotheses for the
extended SPC. These included: the relationship between service inputs and transactional value, the
impact of transactional value on perceived service quality, the link between transactional value and
perceived service experience, the association between perceived service quality and service retention,
the relationship between perceived service experience and service retention, the link between service
retention and organisational profitability, and finally the impact of operational variable inputs on
organisational profitability. These relationships were empirically tested with support being found for
7 of the 9 hypotheses at p<0.05 (see table 7.1)
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Table 7.1 Hypotheses Test Results
Hypothesis

Result

H1

The greater a service firm’s technical inputs, the greater its transactional value.

Supported at p<0.01

H2

The greater a service firm’s non-technical inputs, the greater its transactional value.

Supported at p<0.01

H3

The greater a service firm’s transactional value, the lower its level of perceived
service quality.

Supported at p<0.01

H4

The greater a service firm’s transactional value, the lower its level of perceived
service experience.

Supported at p<0.01

H5

The greater a service firm’s perceived service quality, the greater its level of service
retention.

Supported at p<0.01

H6

The greater a service firm’s perceived service experience, the greater its level of
service retention.

Supported at p<0.05

H7

The greater a service firm’s level of service retention, the greater its level of
profitability.

Supported at p<0.01

H8

The greater a service firm’s technical inputs, the lower its level of profitability.

Not supported

H9

The greater a service firm’s non-technical inputs, the lower its level of profitability.

Not supported

Operational variable inputs and transactional value
Operational variable inputs, both technical and non-technical, were found to be positively associated
with transactional value; while negative relationships were found between transactional value and
perceived service quality, and perceived service experience. This supports the notion that higher
prices are required to off-set increased investments in service resources, however highlights that there
is a risk of over-servicing, particularly in the case of generic service environments such as automotive
retail. The fact that service organisations would have to charge higher prices based on the amount of
resources that they deploy makes inherent sense, and is supported in the literature (Hung et al., 2010).
The fact that these higher prices may lead to some degree of customer dissatisfaction is also logical.
Keiningham et al. (2014) stress that there is a downside to overcommitting resources in the pursuit of
customer satisfaction, because management is very seldom able to quantify the true cost of these
investments, often to the detriment of the business. The authors point out that there is typically an
inverse relationship between price and satisfaction, and that businesses simply electing to operate
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with a lower pricing structure in order to gratify customers find it difficult to remain profitable. Those
organisations electing to invest in customer experience-led innovations in order to differentiate
themselves invariably put upward pressure on business costs, resulting in higher prices, and often
negating any gains that may have been made from a customer perception perspective.
Transactional value and customer perceptions of service quality and the service experience
The impact of price on perceptions of service quality and the service experience is an important
finding in the context of this study. Toh and Berard (1984) proffer that customers have different
reactions to price depending on the nature of the service provided. The price charged also shapes
customer expectations, with higher prices serving to raise the bar on expected service levels (Chen et
al., 1994), and has a significant bearing on customer satisfaction (Bolton & Lemon, 1999; Mattila &
O’Neill, 2003). The problem arises when service organisations are unable to differentiate themselves
from their competitors or alternate service options. Johnson and Kellaris (1998) suggest that prior
familiarity or the generic nature of the service provided, dilutes the impact of price on expectations
of service quality. The implications of this include the fact that charging higher prices for
undifferentiated services, will have a negative impact on customer perceptions.
In examining the impact of transactional value on customer perceptions of service quality and the
service experience, this study has a clear finding for service organisations. The fact is that in the
absence of the ability to truly differentiate the service provided, customers will react negatively to
higher prices, i.e. an inverse relationship will exist between transactional value and perceptions of
service quality and the service experience. This dynamic is particularly evident in the automotive
service sector, where price sensitivity across the customer base, and the generic nature of the service
provided, leads customers to respond negatively when they feel they are not being treated fairly.
Customer attitudes towards perceived pricing inequality have been shown to include dissatisfaction
(Oliver & Swan, 1989), reduced purchase intentions (Campbell, 1999), and heightened price
sensitivity (Xia et al., 2004).
While falling outside of the scope of this study, it is expected that some sort of price threshold or
range of tolerance would also exist, i.e. a point below which minor changes in price would not have
a significant bearing of customer perceptions. This subject has been explored by a number of
practitioners including Gedenk and Sattler (1999), Smith et al. (1999), Han et al. (2001), and He et
al. (2008).
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Customer perceptions of service quality and the service experience, and service retention
The finding that perceived service quality is positively associated with service retention supports the
conclusions of Boulding et al. (1993), De Ruyter et al. (1998), and Bolton et al. (2006). In this study,
the metrics held out as part of the perceived service quality construct in the extended Service-Profit
Chain included ‘fix right first time’ and ‘vehicle delivered on time’. The nature of these metrics
suggest that basic hygiene factors play a key role in how service quality is perceived by customers.
This thinking is supported by scholars such as Gronroos (1984) - service quality consists of both
technical quality (what the customer actually receives) and functional quality (how it is delivered);
and critically by Parasuraman et al. (1985, 1988); and Cronin and Taylor (1992), and with the
inclusion of service reliability as a key determinant of service quality.
Perceptions of the service experience were also found to have a positive relationship with service
retention. This further substantiates findings by, among others, Crosby and Stephens (1987); Bolton
(1988); and Keiningham et al. (2007). The role of service employees in shaping customer perceptions
and behaviours was reinforced by consideration of metrics relating specifically to Service Advisors
as front-line service providers. The fact that the provision of services cannot typically be separated
from the individuals that deliver them continues to hold true, even in environments such as
automotive retail where a distinction can be made between the technical service delivery and the
customer interaction. This study reinforces the importance of customer-orientation in shaping both
customer perceptions and in driving service retention, and supports previous work by Hennig-Thurau
(2004).
Service retention and organisational profitability
Links between customer retention and profitability have been previously established (Hallowell,
1996; Reinartz et al., 2005). This research finds further support for this link, looking specifically at
service retention and organisational profitability. This is an important finding in the context of this
study, particularly as it lends credence to the notion of an extended SPC. The organisational
profitability construct in this study considered three levels of relative profitability, namely gross profit
percentage of sales, operating profit percentage of sales, and net profit percentage of sales. The
implications of establishing links between these three levels infers that the impact of service retention
extends to: the management of margins (gross profit); the management of expenses in relation to
income (operating profit); and the management of additions and deductions (net profit).
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Operational variable inputs and organisational profitability
While Kamakura et al. (2002) found empirical support for the inverse relationship between
operational service inputs and profitability, this study did not find evidence to support this. The
Kamakura et al. (2002) finding however does make intuitive sense and further investigation is
warranted.
In extending the SPC, this study provides a basis for assessing service performance and the
relationships between service performance constructs. Overall, it is a step forward in the evolution of
service performance measurement and the notion of cause-effect service performance models. It also
provides some empirical support for the SPC and as will be discussed in the next section, provides a
foundation for the segmentation of service organisations.
7.2.2

The Use of the Extended SPC for Organisational Segmentation

As a means of assessing service performance, the SPC also provides a basis for differentiating
organisations. By applying a FIMIX-PLS approach, this study demonstrates how the extended SPC
can be used for segmentation. FIMIX-PLS allows researchers to estimate model parameters and to
simultaneously segment relationships among observations (Sarstedt & Ringle, 2010). The
identification of unobserved heterogeneity provides a compelling alternative to alternate
segmentation approaches which rely on examining observable characteristics (Wedel & Kamakura,
2000).
The application of FIMIX-PLS in this study uncovered five distinct performance segments. These
were identified following an assessment of a selection of information and classification criteria, and
a post-hoc analysis of the proposed segments.
An initial assessment of segment characteristics identified two metro, two rural, and a mixed group.
Each of these also had varying transactional value levels. A post-hoc analysis of the FIMIX-PLS
results included the application of a multi-group analysis and an importance-performance analysis.
The results chapter of this thesis describes how the relationships between service performance
constructs differ from group to group. The insights gained from the segmentation and subsequent
post-hoc evaluation provide specific pointers for the firms in this sample, as well as for the broader
automotive service and general service sectors. Table 7.2 provides a summary of the multi-group
analysis.
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Table 7.2 Summary of Multi-group Analysis

1

2

3

4

5

Segment

Hypothesis Results19

High TV, Metro

Tech Input - Transactional Value (0.322, p<0.01)
Non Tech Input - Transactional Value (0.531, p<0.01)
Transactional Value – Service Experience (0.375, p<0.01)
Service Quality - Service Retention (-0.346, p<0.01)
Service Experience - Service Retention (0.169, p<0.1)
Service Retention – Org Profit (0.166, p<0.1)

Low TV, Metro

Tech Input - Transactional Value (0.673, p<0.01)
Non Tech Input - Transactional Value (0.209, p<0.01)
Transactional Value - Service Quality (-0.807, p<0.01)
Transactional Value – Service Experience (-0.711, p<0.01)
Service Quality - Service Retention (0.353, p<0.01)
Service Experience - Service Retention (0.156, p<0.05)
Service Retention – Org Profit (0.256, p<0.01)
Non Tech Input – Org Profit (0.182, p<0.1)

Low TV, Rural

Tech Input - Transactional Value (0.363, p<0.1)
Transactional Value - Service Quality (-0.917, p<0.01)
Transactional Value – Service Experience (-0.894, p<0.01)
Service Quality - Service Retention (0.584, p<0.01)

High TV, Rural

Service Experience - Service Retention (0.530, p<0.1)
Tech Input – Org Profit (0.404, p<0.05)
Non Tech Input – Org Profit (-0.377, p<0.05)

Ave TV, Mixed

Tech Input - Transactional Value (0,483, p<0.05)
Non Tech Input - Transactional Value (0.380, p<0.01)
Transactional Value - Service Quality (0.851, p<0.01)
Transactional Value – Service Experience (0.873, p<0.01)
Service Retention – Org Profit (0.287, p<0.01)

First, while the relationships between technical and non-technical inputs, and transactional value were
shown to be positive (p<0.1) across most segments, the difference in the level of transactional value
between the two metro segments was of particular interest. In the case of the High Transaction Value,
Metro segment, the relationship between non-technical inputs and transactional value was observed
to be stronger than the relationship between technical inputs and transactional value, while the inverse
was true for the Low Transaction Value, Metro segment. This suggests that a greater investment in
19

Supported hypotheses
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front-line service personnel (non-productives), in a metro setting will have a bearing on the overall
price that needs to be charged. This does however have an encouraging knock-on effect with positive
associations being found between transactional value and customer perceptions of both service
quality and the service experience for these dealers. This is an important point in the context of this
study. The relationship between transactional value and perceived service quality and perceived
service experience was hypothesised, and confirmed, as negative for the global model. The rationale
being that where the services provided cannot be differentiated, customers will tend to react in an
adverse manner to perceived price gouging. However, in the case of the High Transaction Value,
Metro segment, investments in front-line service personnel (and subsequent underlying focus on
customer service), negates this dynamic, resulting in higher levels of customer satisfaction. Further
to this, these dealers also experience positive associations between perceived service experience and
customer retention, and customer retention and organisational profitability.
Second, it is evident that in the case of segments with low transactional value (both metro and rural),
that the respective customer bases are significantly price sensitive. While further research will be
required to establish whether or not lower prices attract more price sensitive customers, or whether
prices are lower because of the nature of the customer base, the impact of this dynamic is clear. For
these segments, the relationship between transactional value and perceived service quality, and
perceived service experience is negative and very strong. This suggests a high degree of awareness
regarding the generic nature of the services, a high degree of mobility, and potentially high degrees
of competition in the trading area. Further evidence of this is observed through the relatively strong
positive relationship between perceived service quality and service retention, but weaker association
between perceived service experience and service retention, reinforcing the importance of these
dealers getting the basics right, namely price, quality and then service.
Finally, it appears that the most desirable segment, from a dealer perspective, is the Average
Transaction Value, Mixed segment. Representing 18.9% of dealers in this study, it presents a wellbalanced performance across all service performance constructs, and importantly, is ranked first for
absolute net profit contribution and second for relative net profit to sales contribution. This segment
has positive associations between operational variable inputs and transaction value; between
transactional value and customer perceptions; between perceived customer experience and service
retention; and service retention and organisational profit. Of particular interest is the potential
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existence of a price threshold20, which allows these organisations to work collaboratively with
customers, at a transaction level which meets both customer and organisational expectations. The
notion of price thresholds, although beyond the scope of this thesis, has been widely investigated.
Monroe’s (1973), exploration of buyer’s subjective perceptions of price; Campbell’s (1999) study of
the antecedents and consequences of perceived price unfairness; and the Johnson, Gustafsson,
Andreassen, Lervick, and Cha (2001) discussion on the evolution and future of customer satisfaction
index models, provide a good starting point for this important subject.
This study establishes a baseline for how an extended SPC can be used to segment organisations
based on service performance. In applying FIMIX-PLS it also provides empirical support for a
relatively new methodology. These are important gaps in the literature which have been addressed
and should now serve as a basis for future research.
7.2.3

Assessing the Impact of Time on Service Performance

As going concerns, service organisations are continuously investing, drawing down or implementing
strategies which impact on current and future earnings. Although conceptually explored by Pasupathy
and Triantis (2007), a true assessment of the dynamic nature of the SPC is beyond the scope of this
study. An assessment however of how performance changes from one time period to the next, was
examined. In this context, the extended SPC provides a basis for examining how relationships
between service performance constructs vary over time.
This study applied a PLS-SEM approach to examining the extended SPC, and in so doing tested a
series of hypotheses for both a global model and for four independent, consecutive financial year
periods. As mentioned earlier in this chapter, in terms of the global model, support was found for 7
of the 9 hypotheses (p<0.05). A consideration of each financial year, found support for 6, 4, 5, and 6
hypotheses respectively. Of these, the early links of the chain, i.e. operational variable inputs to
transactional value, and transactional value to both perceived service quality and perceived service
experience were shown to be significant across all years, and to be the strongest links in the model.
While the relationships at the start of the chain were shown to be consistently significant over time,
the impact of transactional value is worth noting. The inclusion of transactional value in the extended
SPC is highlighted as a key refinement to the Kamakura et al. (2002) SPC adaptation. In this study it
is shown to not only be a significant factor in the determination of customer perceptions, but also as

20

Although not empirically assessed and beyond the scope of this thesis, the possible existence of a price threshold provides a
potentially compelling explanation for customer behaviour and organisational results for this segment. This is a dimension worth
further examination.
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a leading indicator of shifting customer behaviour. The results of this study show how the relationship
between transactional value and perceived service quality, and transactional value and perceived
service experience, strengthen over the 2009 – 2012 period. The inverse relationship between these
constructs reinforces the increasing price sensitivity of automotive retail service consumers, and the
fact that higher prices in a generic or undifferentiated service environment serve to raise expectations
and sensitivity to overpricing.
It is also of interest that the relationships between customer perceptions and service retention changed
over the four year period, with the association between perceived service quality and service retention
getting stronger, and the link between perceived service experience and service retention getting
weaker. The inference of this observation is that service consumers are putting more weight behind
service reliability factors, rather than service interaction factors as they make decisions regarding
future service arrangements. While both these relationships remain positive, it does make sense that,
first and foremost, customers would be looking to service organisations to get the basics right.
These findings add credence to certain initiatives currently being introduced by automotive OEMs,
in particular the shift towards cap-price servicing, menu-based pricing and maintenance contracts.
For example, programs such as Toyota Service Advantage (Toyota Motor Corporation Australia
Limited, 2015), and GM Holden’s Lifetime Capped Price Servicing (GM Holden LTD, 2015) aim at
negating price sensitivity, driving service retention, and reinforcing the notion of reliability.
The application of the SPC framework for assessing the impact of time on service performance has
been shown through this study to have merit. The use of PLS-SEM allows researchers to test
hypotheses over distinct time periods, providing an indication of the nature and strength of the
relationships between service performance constructs, and pointers as to how these relationships vary
from period to period. It is however worth noting that the approach does have limitations, including
the fact that the true dynamic nature of organisational performance is not taken into account.
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7.3 Implications
7.3.1 Managerial Implications
The extended SPC model has valuable applications for both management and academics. From a
managerial perspective, understanding the drivers of service performance is an important success
factor for those wanting to improve operational results. In this regard it informs decision-making and
guides the organisation as it seeks to prioritise effort and deploy valuable resources. In the context of
this study this includes management at both retail and franchisor level.
Specific benefits at a retail service level include providing a deeper appreciation of the relationships
between key service performance metrics in order to shape customer interactions. By way of example,
the nature of the association between transactional value and customer perceptions of service quality
was found to be somewhat counter-intuitive in that higher prices led to decreasing perceptions of
quality. Understanding this dynamic and price-sensitive consumer reaction, particularly in nondifferentiated service settings, suggests that managers need to maintain competitive pricing levels and
look to take advantage of service efficiencies that may exist, rather than simply charge customers
more in order to increase the bottom-line. Similarly the positive relationships that were found to exist
between perceived service quality and perceived service experience, and service retention, not only
reinforce the lay-understanding of these constructs, but strengthen the business case for delivering
high levels of front-line customer service.
The notion that one-size does not fit all is another important managerial implication. The application
of the FIMIX-PLS segmentation methodology provides insight into the fact that the drivers of service
performance in one organisation, may not be applicable in another. It is clear that latent performance
groups exist and that retail service outlets should compare their performance against other outlets
with similar characteristics. In this manner the extended SPC framework is able to be used for
benchmarking and the sharing of best practices across the various service performance constructs.
These benefits are extended at a franchisor level. Management tasked with over-arching network
development responsibilities are able to draw on the extended SPC as a means of comparing one
service outlet to another, and to apply it as a template for balanced service outlet health. In specific
terms this relates to: the deployment of technical and non-technical resources; the optimisation of
transactional pricing, so as to have a positive impact on perceived service quality and the service
experience; the driving of service retention; and the maximisation of organisational profitability. The
extended SPC model also provides franchise managers with a robust framework with which to
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incentivise and recognise franchisee performance. As opposed to limiting thinking in this area to
bilateral dimensions such as throughput and customer satisfaction, the extended SPC provides
alternative constructs and combinations extending from service inputs, to the impact on customer
perceptions and behaviour, and ultimately profitability.
The inclusion of an Importance-Performance Analysis as part of the study provides a further
dimension which has managerial applicability. The graphical representation of the extended SPC
dynamics provides an alternative means of engaging employees and communicating key findings.
While this study explores the total effects of the extended model constructs on organisational
profitability, there would be merit in organisations applying this same thinking to other constructs,
such as service retention, perceived service quality and perceived service experience.
7.3.2 Theoretical Implications
From a theoretical perspective, this study has extended the work of Heskett et al. (1994) and
Kamakura et al. (2002), and provides academics with further evidence of the utility of the SPC model.
The extended SPC model serves as a practical model for benchmarking, efficiency and segmentation
studies for other contexts. It also lends itself to extension studies, and has the ability to serve as a
framework for the testing of emerging methodologies such as PLS Response Based Unit
Segmentation (REBUSPLS) (see Trinchera, 2007), PLS Typological Path Modelling (PLS-TPM)
(see Squillacciotti, 2005), and PLS Path Modelling segmentation tree PATHMOX (see Sánchez &
Aluja, 2006). The empirical examination of PLS-SEM, FIMIX-PLS and IPA as techniques for
assessing service performance is also of value and continues the momentum that is currently being
built up in the literature.
The construction of an extended SPC provides a foundation for the consideration of alternative
constructs and composite metrics. In so doing it provides a response to the input-output framework
proposed by Kamakura et al. (2002), and offers an empirical examination of these.
The evaluation of the role and formation of service performance constructs in the extended SPC
model, and the relationships between them, builds on the collective understanding of service
performance. Specifically: the examination of the impact of service inputs on transactional value
evolves the thinking of Bowen and Jones (1986), predominantly the role that service inputs play as
firms seek to maximise resource utilisation and economic exchange efficiency; scrutiny of the
relationships between transactional value and customer perceptions of both service quality and the
service experience supports insights by Johnson and Kellaris (1988), and extends the discussion
surrounding price and customer reaction (Bolton & Lemon, 1999; Mattilla & O’Neill, 2003);
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assessment of the relationships between perceived service quality, perceived service experience and
service retention extends the understanding of the interconnections between customer perception
(satisfaction) and customer behaviour, and validates findings by a growing array of authors (e.g. Rust,
Zahorik, & Keiningham, 1995; Gwinner et al., 1998; Bolton et al., 2006); finally the examination of
the link between service retention and organisational profitability provides important insights both in
the context of the SPC and beyond, extending the work of, amongst others, Hallowell (1996) and
Reinartz et al. (2005).
Finally, the assessment of the impact of time on service performance also extends the extant SPC
literature and provides a theoretical basis for the modelling of multi-period performance. This builds
on work done by: Larivière (2008) – application of the SPC to evaluate multi-period customer
profitability; Evanschitzky et al. (2012) – examination of the time-lag effects evident in the SPC
model; and Pasupathy and Triantis (2007) – conceptualisation of a dynamic SPC.

7.4 Limitations
Like all similar studies, this study has limitations. First, given that the data used for the empirical
evaluation was only drawn from a single OEM in the Australian automotive industry, there is a
likelihood that the results reflect the market performance of that brand and not of the industry as a
whole. There were a number of reasons that a single brand was selected, including the desire to avoid
cross-brand contamination, and maintain consistency in the measurement of service performance
across both financial and customer dimensions. That said, the single franchise network perspective
does limit the potential generalisability of the findings.
Second, there are inherent time lags associated with the tracking of service performance. By way of
example positive customer perceptions may not directly impact service retention and profitability in
the same time period. This is particularly the case in the automotive retail environment where service
interactions may be six to nine months apart. The impact of time-lags, specifically in an SPC context,
was studied by Evanschitzky et al. (2012), finding that there were time-lag effects between
operational investments and employee satisfaction, and between customer satisfaction and
performance. These time-lags resulted in myopic managerial decision-making, with the authors
calling for a deeper understanding of the SPC and the role of temporal effects on the model. Although
the aggregated, longitudinal approach that this study adopts, goes some way to negating this dynamic,
it is worth bearing in mind that they may exist.
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Third, franchise automotive dealers operate within the bounds of a prime market area allocation
(PMA). This franchisor-allocated trading area sets the boundaries against which dealer targets are set,
marketing takes place, and customer bases are nurtured. As Cox and Mason (2009) point out,
franchising is intrinsically a geographic business model. In the case of this study, assumptions are
made regarding the extent to which dealerships can actively work to keep their service customers.
The metrics held out for service retention in particular do not differentiate between customers within
or outside of the PMA, and do not reflect changes to the PMA over the four year time period assessed.
As information regarding the maintenance of vehicles becomes increasingly democratised, and
independent service providers become more competitive, the notion of PMAs, while convenient and
somewhat necessary at a franchise level, is being challenged. This dynamic is not taken into account
in this study and is therefore recognised as a limitation.
Fourth, the original SPC conceptualised by Hesket et al. (1994) references employee-based
constructs, i.e. employee satisfaction, employee retention and employee productivity. While a number
of SPC variants over the past twenty years have expanded on this interpretation (e.g. Dimitriades &
Papalexandris, 2011; Gelade & Young, 2005; Pritchard & Silvestro, 2005), this study elects to extend
the Kamakura et al. (2002) version of the model. Kamakura et al. (2002) propose an input-output
framework, focusing on performance perceptions, behavioural intentions and customer behaviours.
The exclusion of employee-based constructs in SPC research is not unusual with Garland (2002),
Larivière (2008), and Anderson et al. (2004), serving as examples. Nonetheless, the lack of employee
focused measures is seen as a limitation of this study, and one which is discussed further under
directions for future research.
Fifth, although the research falls under the broader field of services marketing, it is acknowledged
that the context lies within a single industry, namely the automotive retail service industry. While the
findings of the study do have wider applicability and relevance, there are some unique environmental
characteristics which may not be shared across other industries. An example of this is the ‘grudge
purchase’ nature of the service offer. In this regard, given the choice, customers would more likely
than not elect to not service their vehicle, and only do so under obligation or via an attitude of risk
mitigation. While this is similar to the service provided by dentists or doctors, it may not be the case
for services such as airline travel, hotels or movie theatres.
Finally, this research, while looking at the SPC from a longitudinal perspective does not account for
the impact of one time period on another or the fact that organisational performance is, by its very
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nature, dynamic. The true dynamic nature of the SPC, as conceptualised by Passupathy and Triantis
(2007), has not been addressed and remains an issue which needs to be empirically tested.

7.5 Directions for Future Research
There are a number of possible directions for future research arising from this study. First, replication
studies would be useful in validating the results and providing further empirical assessment of the
extended SPC model. While this study has provided an initial assessment of the SPC construct
relationships, it has also proposed using FIMIX-PLS as a means of segmenting service performance,
these are both worth re-testing. Given that this study presents the findings for a single OEM in the
automotive retail service industry, it would be of interest to conduct a study with another OEM /
automotive brand. This would serve to confirm the findings and help establish industry benchmarks
for driving service performance. Further, while it would be of interest to conduct a study in the same
industry, it would also be valuable to conduct an assessment in an alternative service context. A
capacity model such as the hotel, airline or medical industry would provide a useful cross-industry
comparison.
Second, a number of constructs and indicators have been held out for scrutiny in the extended SPC.
There is however merit in examining alternate metrics in order to assess their overall impact on the
model. This could include a broadening of the input data to include aspects such as facilities and
infrastructure; the addition of broader customer perception metrics, including willingness to
recommend; the addition of customer spend, share of wallet or customer lifetime value metrics under
the banner of retention and loyalty; and the consideration of additional absolute and relative
profitability measures, such as Return on Assets (ROA), Economic Value Added (EVA), and
Earnings Before Interest, Tax, Depreciation and Amortisation (EBITDA).
Third, while this research elected to extend the Kamakura et al. (2001) conceptualisation of the SPC,
there would be value in considering a model which is closer to the original Hesket et al. (1994) model.
Specifically this would involve the inclusion and consideration of employee based metrics such as
employee satisfaction and retention. It is noted that this is also acknowledged as a limitation of the
current study.
Fourth, the impact of moderating effects on the extended SPC is worth exploring. In this regard it is
reasonable to expect that a number of factors, not currently included in the model could have a bearing
on overall service performance. In particular aspects such as competition, affordability, interest rates
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and government legislation could play a role, and it is worth considering how they could be factored
into the overall research design.
Fifth, in order to address the research objectives, the extended SPC is assessed using a combination
of PLS-SEM, FIMIX-PLS, and IPA. There would be value in establishing an alternative research
design, with additional research objectives and methodologies. The application of path modelling
assessment techniques such as CB-SEM, latent class regression and factor analysis would be of
interest, as would the application of a post-hoc assessment technique such as multigroup analysis (see
Sarstedt, Henseler, & Ringle, 2011).
Finally, the observation of a perceived price threshold (specifically highlighted in the Average
Transaction Value, Mixed Location segment), calls for additional investigation. This study falls short
of exploring this dynamic which is clearly important from a managerial and theoretical point of view.
The associated implications include the identification of franchise specific guidelines for pricing; the
potential existence of a ‘price - customer perception – customer loyalty – organisational profitability’,
efficiency curve; and the development of a framework for effective service delivery.

7.6 Chapter Summary
This thesis addressed six objectives. First, the development of an extended SPC model, based on an
original conceptualisation by Hesket et al. (1994) and subsequent adaptation by Kamakura et al.
(2002). Second, the evaluation of the constructed model, specifically the role and formation of
constructs, and their relationships among each other. Third, the application of a Partial Least Squares
- Finite Mixture Model as a means of segmenting service organisations based on their performance.
Fourth, the assessment of how service performance changes over time. Fifth, the provision of
guidance and insights for management looking to improve their service performance. And sixth, the
empirical assessment of the model in an automotive retail service context.
This chapter discussed the results and implications of the study. The results reinforce the utility of
the extended SPC model as a means of assessing service performance and as a framework for
segmenting service performance. The methodological approach adopted also provides evidence of
how FIMIX-PLS can be used to isolate service performance segments. The extended SPC model
highlights the important role of transactional value in shaping customer perceptions in a automotive
retail context, particularly the overall price sensitivity that exists among consumers of these
undifferentiated services, and the potential existence of a price threshold (identified during the
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segmentation process). The study also emphasises the impact of time on service performance,
pointing again to consumer perceptions and behaviour as key points of variance.
A number of limitations and areas for future study are also acknowledged. This study focuses
specifically on the automotive retail industry and while presenting an extended Service-Profit Chain,
there would be merit in exploring additional performance constructs, specifically those related to
employee perceptions and behaviours, and alternative service contexts. The notion of a truly dynamic
Service-Profit Chain, one that considers the impact that performance in one period may have on
another, would also be worth investigating.
Finally, this study has added to the growing body of research in the services marketing domain,
specifically the measurement of service performance. The end result is the development of an
extended Service-Profit Chain, which has applicability and utility as a means of benchmarking service
performance, segmenting service organisations, and informing management decision-making.
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Glossary
Apprentice Service Technician
A trainee dealership service mechanic responsible for servicing vehicles. A technical service
employee in the process of serving an apprenticeship at a dealership.

Automotive Retail Industry
The automotive retail industry covers those organisations involved with the sale, maintenance and
repair of motor vehicles; the sale of motor vehicle parts and accessories; the sale, maintenance and
repair of motorcycles; and the renting of automobiles.

Balanced Scorecard (BSC)
A strategic planning and management framework / tool used to align the actions of a firm with its
business strategy and vision. Provides consideration of four primary performance perspectives, i.e.
financial, customer, internal business processes, and learning and growth (Kaplan & Norton, 1992).

Clocked Hours
The amount of hours worked by technicians on customer paid work. Clocking refers to the ‘clocking’
on or off a time-tracking system (also see Worked Hours).

Covariance Based Structural Equation Modelling (CB-SEM)
A variant of Structural Equation Modelling, CB-SEM is a covariance-based method which attempts
to minimise the difference between the sample covariances and those predicted by the theoretical
model (Chin & Newsted, 1999).

Customer Loyalty
Propensity of previous or existing customers to continue to support (financially or otherwise) a
specific organisation. Considered as both an attitudinal state and a behavioural outcome.

Dealerships (or Dealers)
Organisations who form part of an automotive retail network. Can be part of a franchised network
under a parent brand or an independent outlet selling or providing services outside of a mainstream
franchise system.
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Dealer Principal
The head or Managing Director of a dealership

Distributors
Organisations who distribute products from sourced from manufacturers (see Original Equipment
Manufacturer). In the context of this study the specific reference is organisations who distribute
vehicles from where they are manufactured to dealers who in turn sell them to retail customers.

Finite Mixture Partial Least Squares (FIMIX-PLS)
Introduced by Hahn et al. (2002), finite mixture partial least squares is a key extension of PLS-SEM
used for segmenting data on the heterogeneity in inner path model estimates.

Franchisee
An individual or organisation who acquires the rights to use a company’s trademarked brand name
and business model to do business. The franchise agreement signed by the franchisee will include a
commitment to following rules and guidelines, and achieving objectives established by the franchisor.

Franchisor
A company that permits an individual or another company to operate and represent their business in
an allocated location. The franchisor owns the overarching brand, trademarks, products, and business
model but assigns the rights to these to a franchisee in exchange for a fee and commitment to
purchasing products and achieving franchise objectives.

Importance-Performance Analysis (IPA)
An adaptation of multi-attribute choice models introduced by Martilla & James (1977) which
provides a visual representation of the value of factor and attribute importance. Represented on a twodimensional matrix, the x-axis of the matrix represents organisational performance, while the y-axis
denotes attribute importance.

Original Equipment Manufacturer (OEM)
Organisations who manufacturer products. In the context of this study the reference is specifically to
automotive vehicle manufacturers.
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Partial Least Squares Structural Equation Modelling (PLS-SEM)
Essentially a statistical technique for assessing cause-effect relationship models with latent variables
(Lohmöller, 1989), PLS-SEM is an iterative estimation procedure that integrates multiple regression
with principal-components analysis (Fornell & Cha, 1994)

Perceived Service Experience
The extent to which customers perceive the service experience to be of a high standard. Refers
specifically to the way they were treated, the environment they experienced and their interactions
with frontline service personnel.

Perceived Service Quality
The extent to which customers perceive services delivered to be of a high quality. Refers specifically
to the service itself and the meeting of customer expectations.

Retail Repair Order (RRO)
A single service job or transaction paid for by a retail customer.

Service Advisor
A front-line service provider in a dealership service department. Responsible for scheduling
appointments, booking in vehicles, consulting to service customers, allocating work to technicians,
tracking service jobs, job costing, invoice processing, vehicle handover and customer follow-up.

Service-Profit Chain (SPC)
A framework for assessing the relationships that exist between operational service inputs and
financial outcomes. Includes internal service quality, customer perceptions and customer behaviours
(Heskett et al., 1994).

Service Retention
The extent to which an organisation succeeds in reducing customer defections. Service retention can
be measured by tracking return visits of existing service customers or by monitoring repeat purchases.

Service Technician
A dealership service mechanic responsible for servicing and repairing vehicles.
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Structural Equation Modelling (SEM)
A universal descriptor for a family of statistical methods designed to assess conceptual or theoretical
models. Provides a means of examining the interrelationships between variables expressed in a series
of equations. Includes methods such as confirmatory factor analysis, path analysis, latent growth
modelling, covariance and variance based approaches.

Worked Hours
The amount of hours clocked by technicians on customer paid work (also see Clocked Hours).
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Appendices
Appendix A – Summary of Indicator Variables
Constructs and Indicators

Definitions

Units

Operational Variable Technical Inputs
Technical Staff per RRO
(TI_TECHS)

Number of service technicians per retail repair order

Heads

Hours Worked per RRO
(TI_WORKEDHRS)

Number of hours worked (or clocked) per retail repair order

Hours

Retail Labour Cost per RRO
(TI_RTLLABCOST)

Total cost of labour per retail repair order

Dollars

Operational Variable Non-Technical Inputs
Non-Technical Staff per RRO
(NTI_NTECHS)

Number of non-technical service employees per retail repair
order

Heads

Total Operating Expenses per RRO
(NTI_TSERVOPEXP)

Total operating costs (excl. staff costs) per retail repair order

Dollars

Non-Technical Staff Cost per RRO
(NTI_NTSTAFFCOSTS)

Total non-technical staff costs per retail repair order

Dollars

Sales per RRO
(TV_SALES)

Total dollar value of labour sold per retail repair order

Dollars

Hours sold per RRO
(TV_HRS)

Total flat rate hours charged per retail repair order

Parts sold per RRO
(TV_PARTS)

Total dollar value of parts sold per retail repair order

Transactional Value

Hours
Dollars

Perception of Service Quality
Satisfaction with Service
(SQ_SERVSAT)

Annual average (mean) satisfaction with the service
conducted or work performed, based on a five point scale
ranging from completely dissatisfied (0) to completely
satisfied (100), recorded in steps of 25.

Ave

Fix Right First Time
(SQ_FRFT1)

Annual percentage of vehicles fixed right first time, based
on a two point, yes-no (1-0) scale.

Percent

Condition Vehicle Returned In
(SQ_CONDITION)

Annual average (mean) satisfaction with the condition the
vehicle was returned in, based on a five point scale ranging
from completely dissatisfied (0) to completely satisfied
(100), recorded in steps of 25.

Ave

Vehicle Delivered on Time
(SQ_ONTIME)

Annual percentage of vehicles delivered at the time
promised, i.e. whether or not the service was completed on
time, based on a two point, yes-no (1-0) scale.

Percent
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Perception of Service Experience
Satisfaction with Service Advisor
(SE_SASAT)

Annual average (mean) satisfaction with the Service
Advisor, based on a five point scale ranging from
completely dissatisfied (0) to completely satisfied (100),
recorded in steps of 25.

Ave

Service Advisors Willingness to Assist
(SE_SATWILL)

Annual average (mean) satisfaction with the Service
Advisor’s willingness to assist, based on a five point scale
ranging from completely dissatisfied (0) to completely
satisfied (100), recorded in steps of 25.

Ave

Service Advisors Knowledge
(SE_SAKC)

Annual average (mean) satisfaction with the Service
Advisor’s knowledge, based on a five point scale ranging
from completely dissatisfied (0) to completely satisfied
(100), recorded in steps of 25.

Ave

Explanation of Work Performed
(SE_EXPLAIN)

Annual average (mean) satisfaction with the way in which
the work performed, was explained, based on a five point
scale ranging from completely dissatisfied (0) to completely
satisfied (100), recorded in steps of 25..

Ave

Service Retention
Retention at the First Paid Service
(SR_RETEN1)

Percentage of customers who purchased a vehicle from the
dealership who returned to the same dealership for the first
paid service, i.e. 10,000km service

Percent

Retention at the Second Paid Service
(SR_RETEN2)

Percentage of customers who purchased a vehicle from the
dealership who returned to the same dealership for the
second paid service, i.e. 20,000km service

Percent

Retention at the Third Paid Service
(SR_RETEN3)

Percentage of customers who purchased a vehicle from the
dealership who returned to the same dealership for the third
paid service, i.e. 30,000km service

Percent

Retention at the Fourth Paid Service
(SR_RETEN4)

Percentage of customers who purchased a vehicle from the
dealership who returned to the same dealership for the fourth
paid service, i.e. 40,000km service

Percent

Dealership Gross Profit % Sales
(OP_GP)

Total Dealership Gross Profit (i.e. sales less cost of sales) as
a percentage of Sales Turnover

Percent

Dealership Net Profit % Sales
(OP_NP)

Total Dealership Net Profit (i.e. gross profit less operating
expenses before net additions / deductions) as a percentage
of Sales Turnover

Percent

Dealership Operating Profit % Sales
(OP_OP)

Total Dealership Operating Profit (i.e. gross profit less
operating expenses after net additions / deductions) as a
percentage of Sales Turnover

Percent

Organisational Profitability
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Appendix B – Assessment of the Measurement & Structural Model (2009 – 2012)
Table B.1 Assessment of the Measurement Model - 2009
Indicator
Loadings

Indicator
Reliability
(loadings2)

Latent Variable

Indicators

Non-Technical Inputs

NTI_NTECHS

0.801

0.642

NTI_NTSTAFFCOSTS

0.930

0.865

NTI_TSERVOPEXP

0.891

0.794

OP_GP

0.674

0.454

OP_NP

0.904

0.817

OP_OP

0.945

0.893

SE_EXPLAIN

0.929

0.863

SE_SAKC

0.951

0.904

SE_SASAT

0.963

0.927

SE_SATWILL

0.915

0.837

SQ_CONDITION

0.879

0.773

SQ_FRFT1

0.716

0.513

SQ_ONTIME

0.668

0.446

SQ_SERVSAT

0.912

0.832

SR_RETEN1

0.838

0.702

SR_RETEN2

0.952

0.906

SR_RETEN3

0.933

0.870

SR_RETEN4

0.894

0.799

TI_RTLLABCOST

0.789

0.623

TI_TECHS

0.829

0.687

TI_WORKEDHRS

0.879

0.773

TV_HRS

0.933

0.870

TV_PARTS

0.808

0.653

TV_SALES

0.956

0.914

Organisational Profit

Service Experience

Service Quality

Service Retention

Technical Inputs

Transactional Value

Composite
Reliability

Cronbach’s
Alpha

AVE

0.908

0.848

0.767

0.884

0.796

0.722

0.968

0.956

0.883

0.875

0.812

0.641

0.948

0.926

0.820

0.872

0.779

0.694

0.928

0.882

0.813
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Table B.2 Cross Loadings – 2009
Indicator
Variablesa

a

NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Trans
Value

NTI_NTECHS

0.801

-0.011

-0.118

-0.203

-0.001

0.598

0.516

NTI_NTSTAFFCOSTS

0.930

-0.080

-0.252

-0.314

-0.105

0.697

0.641

NTI_TSERVOPEXP

0.891

-0.210

-0.343

-0.406

-0.244

0.684

0.677

OP_GP

-0.030

0.674

0.015

-0.007

0.202

-0.016

0.046

OP_NP

-0.129

0.904

0.072

0.118

0.129

-0.032

0.045

OP_OP

-0.144

0.945

0.018

0.082

0.133

-0.015

0.056

SE_EXPLAIN

-0.253

-0.014

0.929

0.841

0.500

-0.261

-0.224

SE_SAKC

-0.262

0.056

0.951

0.818

0.377

-0.237

-0.152

SE_SASAT

-0.253

0.067

0.963

0.845

0.395

-0.205

-0.154

SE_SATWILL

-0.306

0.067

0.915

0.790

0.310

-0.279

-0.213

SQ_CONDITION

-0.378

0.123

0.782

0.879

0.369

-0.294

-0.273

SQ_FRFT1

-0.231

-0.044

0.562

0.716

0.214

-0.171

-0.157

SQ_ONTIME

-0.273

0.159

0.551

0.668

0.175

-0.227

-0.206

SQ_SERVSAT

-0.271

0.024

0.849

0.912

0.450

-0.237

-0.191

SR_RETEN1

-0.120

0.160

0.321

0.308

0.838

-0.222

-0.207

SR_RETEN2

-0.152

0.146

0.400

0.361

0.952

-0.230

-0.193

SR_RETEN3

-0.089

0.178

0.428

0.388

0.933

-0.097

-0.065

SR_RETEN4

-0.172

0.155

0.404

0.402

0.894

-0.214

-0.173

TI_RTLLABCOST

0.395

0.038

-0.149

-0.149

-0.181

0.789

0.673

TI_TECHS

0.811

-0.067

-0.242

-0.282

-0.121

0.829

0.589

TI_WORKEDHRS

0.704

-0.039

-0.266

-0.308

-0.209

0.879

0.644

TV_HRS

0.589

0.087

-0.170

-0.213

-0.147

0.700

0.933

TV_PARTS

0.605

0.031

-0.129

-0.210

-0.106

0.600

0.808

TV_SALES

0.707

0.039

-0.232

-0.272

-0.201

0.761

0.956

Refer to Appendix A for a description of indicator variables
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Table B.3 Discriminant Validity – Fornell-Larcker Criterion - 2009
NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Non-Technical Inputs

0.876

Organisational Profit

-0.125

0.849

Service Experience

-0.284

0.041

0.940

Service Quality

-0.362

0.081

0.879

0.800

Service Retention

-0.147

0.176

0.432

0.405

0.906

Technical Inputs

0.756

-0.024

-0.261

-0.293

-0.207

0.833

Transactional Value

0.705

0.058

-0.200

-0.259

-0.172

0.766

Trans
Value

0.901

Assessment of the structural model – 2009
Table B.4 Coefficients of Determination - 2009
R2

Standard
Error

t-value

Organisational Profit

0.059

0.036

1.645

Service Experience

0.040

0.030

1.336

Service Quality

0.067

0.037

1.801

Service Retention

0.189

0.063

2.992

0.624

0.047

13.396

Non-Technical Inputs

Technical Inputs
Transactional Value

Table B.5 Path Coefficients and Significance – 2009
Path

Hypothesis

Coefficient

Standard
Error

t-value

Hypothesis
Interpretation

Tech Input - Transactional Value

+

0.544

0.076

7.181

supported

Non Tech Input - Transactional Value

+

0.294

0.081

3.637

supported

Transactional Value - Service Quality

-

-0.259

0.070

3.706

supported

Transactional Value – Service Experience

-

-0.200

0.072

2.774

supported

Service Quality - Service Retention

+

0.114

0.148

0.770

not supported

Service Experience - Service Retention

+

0.332

0.145

2.288

supported

Service Retention – Org Profit

+

0.181

0.102

1.785

supported

Tech Input - Org Profit

-

0.204

0.140

1.465

not supported

Non Tech Input - Org Profit

-

-0.253

0.160

1.588

not supported
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Table B.6 Assessment of the Measurement Model - 2010
Indicator
Loadings

Indicator
Reliability
(loadings2)

Latent Variable

Indicators

Non-Technical Inputs

NTI_NTECHS

0.781

0.610

NTI_NTSTAFFCOSTS

0.929

0.863

NTI_TSERVOPEXP

0.890

0.792

OP_GP

0.690

0.476

OP_NP

0.938

0.880

OP_OP

0.962

0.925

SE_EXPLAIN

0.900

0.810

SE_SAKC

0.958

0.918

SE_SASAT

0.958

0.918

SE_SATWILL

0.953

0.908

SQ_CONDITION

0.886

0.785

SQ_FRFT1

0.833

0.694

SQ_ONTIME

0.770

0.593

SQ_SERVSAT

0.895

0.801

SR_RETEN1

0.881

0.776

SR_RETEN2

0.944

0.891

SR_RETEN3

0.952

0.906

SR_RETEN4

0.908

0.824

TI_RTLLABCOST

0.829

0.687

TI_TECHS

0.768

0.590

TI_WORKEDHRS

0.868

0.753

TV_HRS

0.920

0.846

TV_PARTS

0.780

0.608

TV_SALES

0.955

0.912

Organisational Profit

Service Experience

Service Quality

Service Retention

Technical Inputs

Transactional Value

Composite
Reliability

Cronbach’s
Alpha

0.902

0.837

0.755

0.903

0.840

0.760

0.970

0.958

0.889

0.910

0.869

0.718

0.958

0.941

0.850

0.863

0.761

0.677

0.918

0.863

0.789

AVE
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Table B.7 Cross Loadings – 2010
Indicator
Variablesa

a

NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Trans
Value

NTI_NTECHS

0.781

-0.080

-0.170

-0.195

-0.121

0.558

0.470

NTI_NTSTAFFCOSTS

0.929

-0.111

-0.241

-0.287

-0.251

0.606

0.615

NTI_TSERVOPEXP

0.890

-0.200

-0.372

-0.399

-0.353

0.651

0.648

OP_GP

-0.013

0.690

0.059

0.065

0.136

0.044

0.109

OP_NP

-0.157

0.938

0.152

0.093

0.115

-0.006

0.052

OP_OP

-0.188

0.962

0.193

0.143

0.176

-0.037

0.006

SE_EXPLAIN

-0.269

0.140

0.900

0.806

0.291

-0.212

-0.233

SE_SAKC

-0.291

0.163

0.958

0.838

0.365

-0.227

-0.198

SE_SASAT

-0.310

0.211

0.958

0.825

0.349

-0.226

-0.190

SE_SATWILL

-0.303

0.117

0.953

0.824

0.337

-0.219

-0.208

SQ_CONDITION

-0.346

0.096

0.807

0.886

0.295

-0.334

-0.345

SQ_FRFT1

-0.239

0.117

0.709

0.833

0.254

-0.129

-0.163

SQ_ONTIME

-0.255

0.001

0.603

0.770

0.247

-0.285

-0.240

SQ_SERVSAT

-0.321

0.182

0.814

0.895

0.368

-0.230

-0.233

SR_RETEN1

-0.184

0.164

0.282

0.258

0.881

-0.254

-0.255

SR_RETEN2

-0.270

0.126

0.284

0.279

0.944

-0.315

-0.315

SR_RETEN3

-0.285

0.156

0.346

0.355

0.952

-0.294

-0.285

SR_RETEN4

-0.319

0.150

0.384

0.371

0.908

-0.266

-0.297

TI_RTLLABCOST

0.388

0.052

-0.178

-0.247

-0.285

0.829

0.699

TI_TECHS

0.739

-0.066

-0.204

-0.262

-0.162

0.768

0.560

TI_WORKEDHRS

0.636

-0.021

-0.200

-0.230

-0.293

0.868

0.664

TV_HRS

0.517

0.145

-0.161

-0.252

-0.271

0.691

0.920

TV_PARTS

0.600

-0.072

-0.144

-0.195

-0.146

0.598

0.780

TV_SALES

0.672

0.049

-0.263

-0.331

-0.386

0.784

0.955

Refer to Appendix A for a description of indicator variables
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Table B.8 Discriminant Validity – Fornell-Larcker Criterion - 2010
NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Non-Technical Inputs

0.869

Organisational Profit

-0.156

0.872

Service Experience

-0.311

0.167

0.943

Service Quality

-0.349

0.121

0.873

0.847

Service Retention

-0.292

0.162

0.357

0.349

0.922

Technical Inputs

0.698

-0.010

-0.235

-0.297

-0.306

0.823

Transactional Value

0.674

0.050

-0.219

-0.298

-0.313

0.784

Trans
Value

0.888

Assessment of the structural model – 2010
Table B.9 Coefficients of Determination - 2009
R2

Standard
Error

t-value

Organisational Profit

0.065

0.038

1.688

Service Experience

0.048

0.035

1.389

Service Quality

0.089

0.045

1.973

Service Retention

0.133

0.052

2.568

0.646

0.045

14.327

Non-Technical Inputs

Technical Inputs
Transactional Value

Table B.10 Path Coefficients and Significance – 2010
Path

Hypothesis

Coefficient

Standard
Error

t-value

Hypothesis
Interpretation

Tech Input - Transactional Value

+

0.612

0.066

9.313

supported

Non Tech Input - Transactional Value

+

0.247

0.075

3.282

supported

Transactional Value - Service Quality

-

-0.298

0.074

4.014

supported

Transactional Value – Service Experience

-

-0.219

0.076

2.873

supported

Service Quality - Service Retention

+

0.156

0.188

0.830

not supported

Service Experience - Service Retention

+

0.221

0.176

1.251

not supported

Service Retention – Org Profit

+

0.152

0.103

1.483

not supported

Tech Input - Org Profit

-

0.225

0.104

2.159

not supported

Non Tech Input - Org Profit

-

-0.269

0.125

2.159

not supported

Page | 238

Table B.11 Assessment of the Measurement Model - 2011
Indicator
Loadings

Indicator
Reliability
(loadings2)

Latent Variable

Indicators

Non-Technical Inputs

NTI_NTECHS

0.833

0.694

NTI_NTSTAFFCOSTS

0.913

0.834

NTI_TSERVOPEXP

0.857

0.734

OP_GP

0.758

0.575

OP_NP

0.858

0.736

OP_OP

0.923

0.852

SE_EXPLAIN

0.914

0.835

SE_SAKC

0.977

0.955

SE_SASAT

0.968

0.937

SE_SATWILL

0.953

0.908

SQ_CONDITION

0.825

0.681

SQ_FRFT1

0.676

0.457

SQ_ONTIME

0.780

0.608

SQ_SERVSAT

0.791

0.626

SR_RETEN1

0.922

0.850

SR_RETEN2

0.959

0.920

SR_RETEN3

0.961

0.924

SR_RETEN4

0.898

0.806

TI_RTLLABCOST

0.809

0.654

TI_TECHS

0.850

0.723

TI_WORKEDHRS

0.892

0.796

TV_HRS

0.920

0.846

TV_PARTS

0.733

0.537

TV_SALES

0.965

0.931

Organisational Profit

Service Experience

Service Quality

Service Retention

Technical Inputs

Transactional Value

Composite
Reliability

Cronbach’s
Alpha

0.902

0.837

0.754

0.885

0.805

0.721

0.976

0.966

0.909

0.853

0.772

0.593

0.965

0.952

0.875

0.887

0.808

0.724

0.909

0.847

0.771

AVE
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Table B.12 Cross Loadings – 2011
NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Trans
Value

NTI_NTECHS

0.833

-0.032

-0.295

-0.307

-0.247

0.569

0.523

NTI_NTSTAFFCOSTS

0.913

-0.054

-0.325

-0.388

-0.358

0.523

0.581

NTI_TSERVOPEXP

0.857

-0.192

-0.336

-0.420

-0.452

0.608

0.609

OP_GP

-0.066

0.758

-0.009

0.020

0.159

-0.140

-0.062

OP_NP

-0.038

0.858

0.046

0.022

0.107

-0.062

-0.018

OP_OP

-0.151

0.923

0.073

0.052

0.198

-0.050

-0.048

SE_EXPLAIN

-0.344

0.040

0.914

0.765

0.368

-0.277

-0.293

SE_SAKC

-0.350

0.055

0.977

0.765

0.412

-0.306

-0.301

SE_SASAT

-0.341

0.075

0.968

0.751

0.392

-0.286

-0.327

SE_SATWILL

-0.370

0.003

0.953

0.744

0.408

-0.312

-0.329

SQ_CONDITION

-0.374

0.081

0.752

0.825

0.383

-0.284

-0.366

SQ_FRFT1

-0.217

0.037

0.550

0.676

0.238

-0.269

-0.242

SQ_ONTIME

-0.385

0.051

0.542

0.780

0.363

-0.283

-0.265

SQ_SERVSAT

-0.332

-0.045

0.581

0.791

0.378

-0.312

-0.315

SR_RETEN1

-0.323

0.203

0.364

0.397

0.922

-0.309

-0.336

SR_RETEN2

-0.368

0.171

0.399

0.419

0.959

-0.314

-0.387

SR_RETEN3

-0.403

0.149

0.358

0.408

0.961

-0.360

-0.394

SR_RETEN4

-0.444

0.193

0.422

0.453

0.898

-0.348

-0.408

TI_RTLLABCOST

0.343

-0.060

-0.239

-0.264

-0.280

0.809

0.645

TI_TECHS

0.692

-0.081

-0.251

-0.319

-0.286

0.850

0.589

TI_WORKEDHRS

0.644

-0.111

-0.300

-0.365

-0.342

0.892

0.631

TV_HRS

0.490

-0.018

-0.313

-0.314

-0.339

0.696

0.920

TV_PARTS

0.568

-0.085

-0.130

-0.230

-0.236

0.466

0.733

TV_SALES

0.683

-0.051

-0.376

-0.451

-0.464

0.731

0.965

Indicator
Variablesa

a

Refer to Appendix A for a description of indicator variables
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Table B.13 Discriminant Validity – Fornell-Larcker Criterion - 2011
NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Non-Technical Inputs

0.868

Organisational Profit

-0.113

0.849

Service Experience

-0.369

0.045

0.953

Service Quality

-0.433

0.040

0.793

0.770

Service Retention

-0.413

0.193

0.415

0.450

0.935

Technical Inputs

0.654

-0.099

-0.310

-0.371

-0.356

0.851

Transactional Value

0.661

-0.054

-0.328

-0.392

-0.409

0.732

Trans
Value

0.878

Assessment of the structural model – 2011
Table B.14 Coefficients of Determination - 2011
R2

Standard
Error

t-value

Organisational Profit

0.039

0.031

1.226

Service Experience

0.108

0.049

2.191

Service Quality

0.153

0.057

2.685

Service Retention

0.212

0.051

4.123

0.594

0.047

12.727

Non-Technical Inputs

Technical Inputs
Transactional Value

Table B.15 Path Coefficients and Significance – 2011
Path

Hypothesis

Coefficient

Standard
Error

t-value

Hypothesis
Interpretation

Tech Input - Transactional Value

+

0.524

0.065

8.040

supported

Non Tech Input - Transactional Value

+

0.318

0.070

4.525

supported

Transactional Value - Service Quality

-

-0.392

0.072

5.446

supported

Transactional Value – Service Experience

-

-0.328

0.075

4.349

supported

Service Quality - Service Retention

+

0.327

0.092

3.545

supported

Service Experience - Service Retention

+

0.155

0.112

1.391

not supported

Service Retention – Org Profit

+

0.174

0.115

1.512

not supported

Tech Input - Org Profit

-

-0.018

0.146

0.120

not supported

Non Tech Input - Org Profit

-

-0.029

0.167

0.175

not supported

Page | 241

Table B.16 Assessment of the Measurement Model - 2012
Indicator
Loadings

Indicator
Reliability
(loadings2)

Composite
Reliability

Cronbach’s
Alpha

AVE

NTI_NTECHS

0.810

0.656

0.896

0.826

0.741

NTI_NTSTAFFCOSTS

0.915

0.837

NTI_TSERVOPEXP

0.855

0.731

OP_GP

0.902

0.814

0.885

0.842

0.720

OP_NP

0.791

0.626

OP_OP

0.850

0.723

SE_EXPLAIN

0.904

0.817

0.970

0.959

0.891

SE_SAKC

0.963

0.927

SE_SASAT

0.950

0.903

SE_SATWILL

0.958

0.918

SQ_CONDITION

0.846

0.716

0.850

0.764

0.586

SQ_FRFT1

0.723

0.523

SQ_ONTIME

0.739

0.546

SQ_SERVSAT

0.749

0.561

SR_RETEN1

0.929

0.863

0.970

0.959

0.891

SR_RETEN2

0.959

0.920

SR_RETEN3

0.957

0.916

SR_RETEN4

0.931

0.867

TI_RTLLABCOST

0.796

0.634

0.871

0.779

0.694

TI_TECHS

0.837

0.701

TI_WORKEDHRS

0.864

0.746

TV_HRS

0.913

0.834

0.915

0.859

0.784

TV_PARTS

0.774

0.599

TV_SALES

0.959

0.920

Latent Variable

Indicators

Non-Technical Inputs

Organisational Profit

Service Experience

Service Quality

Service Retention

Technical Inputs

Transactional Value
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Table B.17 Cross Loadings – 2012
NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Trans
Value

NTI_NTECHS

0.810

0.069

-0.301

-0.341

-0.227

0.530

0.466

NTI_NTSTAFFCOSTS

0.915

-0.041

-0.394

-0.407

-0.354

0.587

0.565

NTI_TSERVOPEXP

0.855

-0.166

-0.370

-0.408

-0.461

0.608

0.596

OP_GP

-0.060

0.902

0.037

0.013

0.198

-0.203

-0.157

OP_NP

-0.013

0.791

-0.022

-0.014

0.022

-0.096

-0.043

OP_OP

-0.087

0.850

0.093

0.059

0.090

-0.131

-0.111

SE_EXPLAIN

-0.387

-0.019

0.904

0.835

0.329

-0.252

-0.326

SE_SAKC

-0.396

0.053

0.963

0.776

0.394

-0.268

-0.319

SE_SASAT

-0.370

0.076

0.950

0.768

0.329

-0.253

-0.327

SE_SATWILL

-0.415

0.056

0.958

0.751

0.372

-0.316

-0.380

SQ_CONDITION

-0.455

0.007

0.770

0.846

0.368

-0.326

-0.382

SQ_FRFT1

-0.281

0.132

0.602

0.723

0.245

-0.181

-0.296

SQ_ONTIME

-0.288

-0.031

0.586

0.739

0.267

-0.233

-0.319

SQ_SERVSAT

-0.329

-0.027

0.554

0.749

0.352

-0.243

-0.267

SR_RETEN1

-0.349

0.186

0.378

0.386

0.929

-0.360

-0.338

SR_RETEN2

-0.387

0.140

0.322

0.369

0.959

-0.354

-0.341

SR_RETEN3

-0.390

0.138

0.328

0.350

0.957

-0.334

-0.355

SR_RETEN4

-0.440

0.122

0.392

0.425

0.931

-0.412

-0.389

TI_RTLLABCOST

0.349

-0.128

-0.180

-0.170

-0.324

0.796

0.676

TI_TECHS

0.683

-0.108

-0.257

-0.326

-0.306

0.837

0.575

TI_WORKEDHRS

0.669

-0.235

-0.293

-0.334

-0.338

0.864

0.578

TV_HRS

0.459

-0.135

-0.299

-0.337

-0.300

0.668

0.913

TV_PARTS

0.539

-0.143

-0.234

-0.291

-0.227

0.537

0.774

TV_SALES

0.675

-0.106

-0.398

-0.455

-0.445

0.735

0.959

Indicator
Variablesa

a

Refer to Appendix A for a description of indicator variables
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Table B.18 Discriminant Validity – Fornell-Larcker Criterion - 2012
NonTechnical
Inputs

Org
Profit

Service
Experience

Service
Quality

Service
Retention

Technical
Inputs

Non-Technical Inputs

0.861

Organisational Profit

-0.066

0.849

Service Experience

-0.416

0.045

0.944

Service Quality

-0.451

0.022

0.827

0.766

Service Retention

-0.415

0.156

0.378

0.407

0.944

Technical Inputs

0.671

-0.188

-0.290

-0.327

-0.389

0.833

Transactional Value

0.636

-0.141

-0.359

-0.416

-0.378

0.737

Trans
Value

0.886

Assessment of the structural model – 2012
Table B.19 Coefficients of Determination - 2012
R2

Standard
Error

t-value

Organisational Profit

0.054

0.036

1.514

Service Experience

0.129

0.050

2.575

Service Quality

0.173

0.056

3.112

Service Retention

0.171

0.051

3.340

0.580

0.048

12.151

Non-Technical Inputs

Technical Inputs
Transactional Value

Table B.20 Path Coefficients and Significance – 2012
Path

Hypothesis

Coefficient

Standard
Error

t-value

Hypothesis
Interpretation

Tech Input - Transactional Value

+

0.565

0.058

9.771

supported

Non Tech Input - Transactional Value

+

0.257

0.071

3.620

supported

Transactional Value - Service Quality

-

-0.416

0.066

6.272

supported

Transactional Value – Service Experience

-

-0.359

0.069

5.236

supported

Service Quality - Service Retention

+

0.299

0.119

2.503

supported

Service Experience - Service Retention

+

0.131

0.121

1.083

not supported

Service Retention – Org Profit

+

0.123

0.101

1.216

not supported

Tech Input - Org Profit

-

-0.237

0.107

2.214

supported

Non Tech Input - Org Profit

-

0.143

0.128

1.124

not supported
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TI_RTLLABCOSTpRRO

1.000

TI_WORKEDHRSpRRO

0.531

1.000

TI_TECHSpRRO

0.422

0.648

1.000

NTI_NTSTAFFCOSTSpRRO

0.281

0.621

0.619

1.000

NTI_NTECHSpRRO

0.352

0.485

0.595

0.684

1.000

NTI_TSERVOPEXPpRRO

0.360

0.595

0.643

0.713

0.505

1.000

TV_SALESpRRO

0.688

0.612

0.554

0.621

0.488

0.670

1.000

TV_PARTSpRRO

0.411

0.481

0.474

0.558

0.446

0.494

0.612

TV_HRSpRRO

SQ_SERVSAT

SQ_FRFT1

SQ_CONDITION

SQ_ONTIME

TV_HRSpRRO

TV_PARTSpRRO

TV_SALESpRRO

NTI_TSERVOPEXPpRRO

NTI_NTECHSpRRO

NTI_NTSTAFFCOSTSpRRO

TI_TECHSpRRO

TI_WORKEDHRSpRRO

TI_RTLLABCOSTpRRO

Appendix C - Correlation Matrix

1.000

0.660

0.565

0.476

0.428

0.391

0.502

0.887

0.518

1.000

SQ_ONTIME

-0.177

-0.243

-0.206

-0.248

-0.210

-0.294

-0.274

-0.142

-0.229

1.000

SQ_CONDITION

-0.150

-0.253

-0.275

-0.290

-0.223

-0.301

-0.282

-0.247

-0.218

0.529

1.000

SQ_FRFT1

-0.050

-0.172

-0.183

-0.163

-0.114

-0.189

-0.151

-0.112

-0.161

0.418

0.538

1.000

SQ_SERVSAT

-0.132

-0.241

-0.249

-0.243

-0.175

-0.330

-0.261

-0.146

-0.198

0.451

0.612

0.548

1.000

SE_SASAT

-0.111

-0.220

-0.207

-0.223

-0.165

-0.277

-0.212

-0.120

-0.190

0.548

0.750

0.615

0.664

SE_SATWILL

-0.156

-0.264

-0.245

-0.281

-0.212

-0.311

-0.278

-0.151

-0.226

0.555

0.730

0.557

0.639

SE_SAKC

-0.138

-0.230

-0.227

-0.242

-0.180

-0.288

-0.231

-0.114

-0.183

0.541

0.748

0.590

0.679

SE_EXPLAIN

-0.107

-0.202

-0.211

-0.194

-0.139

-0.241

-0.200

-0.138

-0.182

0.499

0.791

0.618

0.667

SR_RETEN1

-0.251

-0.270

-0.167

-0.181

-0.078

-0.328

-0.308

-0.160

-0.238

0.191

0.296

0.207

0.344

SR_RETEN2

-0.258

-0.284

-0.191

-0.250

-0.129

-0.353

-0.352

-0.177

-0.252

0.228

0.299

0.199

0.337

SR_RETEN3

-0.212

-0.239

-0.184

-0.232

-0.135

-0.314

-0.296

-0.142

-0.211

0.241

0.318

0.220

0.356

SR_RETEN4

-0.200

-0.273

-0.243

-0.268

-0.171

-0.342

-0.321

-0.161

-0.251

0.276

0.366

0.264

0.391

OP_TDSGPpSALES

-0.019

-0.127

-0.042

-0.013

0.029

-0.089

0.039

-0.097

0.010

0.046

0.065

0.075

-0.023

OP_TDSOPpSALES

-0.033

-0.058

-0.063

-0.097

-0.041

-0.212

-0.049

-0.058

0.028

0.055

0.082

0.020

0.049

OP_TDSNPpSALES

-0.009

-0.050

-0.071

-0.036

-0.003

-0.145

-0.003

-0.020

0.041

0.018

0.051

0.035

0.057
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SE_SASAT

1.000

SE_SATWILL

0.885

1.000

SE_SAKC

0.919

0.895

1.000

SE_EXPLAIN

0.844

0.780

0.828

1.000

SR_RETEN1

0.314

0.291

0.331

0.322

1.000

SR_RETEN2

0.320

0.298

0.334

0.319

0.885

1.000

SR_RETEN3

0.337

0.324

0.340

0.340

0.762

0.875

1.000

SR_RETEN4

0.375

0.374

0.390

0.384

0.687

0.769

0.869

1.000

OP_TDSGPpSALES

0.094

0.035

0.044

0.039

0.201

0.150

0.148

0.150

1.000

OP_TDSOPpSALES

0.092

0.067

0.080

0.032

0.150

0.131

0.135

0.120

0.491

1.000

OP_TDSNPpSALES

0.075

0.039

0.070

0.027

0.081

0.075

0.085

0.098

0.417

0.875

OP_TDSNPpSALES

OP_TDSOPpSALES

OP_TDSGPpSALES

SR_RETEN4

SR_RETEN3

SR_RETEN2

SR_RETEN1

SE_EXPLAIN

SE_SAKC

SE_SATWILL

SE_SASAT

Appendix C - Correlation Matrix (continued)

1.000
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