Financial and Nonfinancial Perfor mance | mprovementsthrough the Extensive Use of
Quality Cost Information

Abstract: Often organizationgmake limited use of the information they produgeand
information aboutquality costsis not an exceptionThe literatureshows how qualitycost
information has been useldy organizations almost exclusivelgr a total quality control
However the same informationanbe usedn a moreextensive wayfrom the perspective of
total quality learning In this study we analyse how the extensive usequlity cost
information can boost total quality learning, thieading to an overall improvement in
financial and non-financial performance. The comeap model developed involves these
relationships and has been tested using the stalia@quation modelling technique. To this
end, a questionnaire survey was conducted in Roggey companies with the 1ISO 9000
certification. The results shed light on the caliséts between the variables, and thus validate
the conceptual model indicating that the extenase of quality cost information has a direct
positive effect on the development of total qualégrning, which leads to the improvement
on financial and non-financial performance. Thise@ch adds to the knowledge in the field
of quality costs and in the use of this informationmanagement processes, thus contributing
to the discussion in the domain of the use of gpabst information

Keywords. Quality; Costs of quality; use of information; ginallearning; financial and
nonfinancial performance.

1. Introduction

The literature focusing on quality costs (QC) hix@d great importance on issues related to
identifying, measuring and reporting quality casfiormation (QCI). Less attention has been
paid to how this information is used in the managenprocess and how it can enhance
internal capabilities and thereby improve compaarfggmance. In addition to addressing this
guestion, we analyse how the extensive use of QChbo@st organisational learning and
innovation in organisations' internal processess tleading to an overall improvement in the
guality management system (QMS) that is reflected financial and non-financial
performance. The conceptual model developed ingolese relationships and has been
tested using the structural equation modellingnepke. To this end, a questionnaire survey
was conducted in Portuguese companies with the 98@ certification. The results shed
light on the causal links between the variableg #wus validate the conceptual model
indicating that the use of QCI has a positive dffac both the development of QMS and
performance. The chapter is structured as folldlasnext section begins with a discussion of
the relationship between the use of QCI, the devetnt of QMS and the impacts on
performance, and then introduces the conceptuabm8ection 3 describes the variables and
develops research hypotheses; Section 4 presentsethodological issues; Section 5 sets out
the main results of the statistical analysis; finabection 6 discusses the results and presents
the conclusions of the study.

2. QC and thedevelopment of aQMS

The importance of QCI to continuous improvementcpsses is widely acknowledged in the
literature. Significant benefits may be obtainednirquality costing, because the resulting
information converts quality into a measurable emtcand thus makes its impact on the
organisation more understandable (Crosby 19A8).a result, the literature has become
greatly focused on QC, notably on their identificat measurement and reportitdpwever,

as Sansalvador and Brotons (2013) state, desmténtportance of implementing a system
that provides information about the distinct comgrais of QC, the full benefit can only be

derived if the information obtained is analysedietail. Moreover, the way this information

1



is applied in the management process may deterthexenomentum and expected results of
that processThe mere existence of information on QC does rextessarily mean that
companies are applying it in their management @m®eE® and routines must therefore be
created to use the information. Sower et al. (20@#¢d thauality costing programs alone
do not lead to improved quality. Regardless of adequacy of the quality costing system
implemented, its effectiveness will be intrinsigadlssociated to and dependent upon the way
in which the QMS uses the resulting informationingprove quality. The extensive and
systematic use of QCI is a prerequisite for theettgyment of the QMSQuality cost should
not be seen as solving a problem with a uniquendigiin; there is a whole range of reasonable
notions of quality improvements, and that theseonstcan be seen as actionable guidelines
(Jaju et al. 2009)The extensive use of QCI is thus likely to incredseh the level of
knowledge and awareness of quality, and foster rganisational understanding of quality
issues (organisational learning). Quality improvamaeitiatives should result in higher levels
of (financial and non-financial) performance. Werdfore propose the conceptual model
depicted inFigure 6.1.

Figure 1: Conceptual model

Quality

. Performance
learning

3. Variables and hypotheses
3.1. Useof QCI
For the purposes of this work, a quality costingtem is broadly defined as a system
conveying useful information to the QMS. The litera has largely ignored the ways in
which information provided by the quality costingstem is used. However, analysing
profiles of the use of information not only allows to evaluate how the management process
relies on that information, but also the effectstloit use.This work adopts a structure
proposed by Simons that distinguishes between dsignand interactive control systems.
This structure has been widely used to analysetbile of use of management accounting
and control systems, and the information systeney throvide (Cf. e. gAbernethy and
Brownell 1999; Hartmann and Vaassen 2003; LukkaG@rahlund 2003; Roberts 2003; Henri
2006; Naranjo-Gil and Hartmann 2006; Kominis anal&wu2012

The diagnostic and interactive notions of contradpgmsed by Simons are part of a
broader conceptual framework that the author empthiextensively in Levers of Control
(Simons 1995). Diagnostic systems are formal systdrat managers use to monitor results
and correct deviations from pre-established perémee standards (Simons 1995). They are
associated to the traditional notion of manageroentrol because they are described in terms
of the ability to measure thautputsof processes and by the existence of standardaghro
which achievements may be compared, so that desisian be taken to correct deviations
verified. Diagnostic systems permit the close aardf the critical variables of organisational
performance without the constant intervention ofnagers; attention is focussed on
negotiation and goal setting, on periodic repdnit inform about ongoing actions, and on
sporadic interventions when a critical variableoig of control (Simons 1995). They are
systems that limit the search for innovative solusi and the identification of opportunities
because they focus on the critical variables ofgperance. In contrast, interactive systems
stimulate the interactive exploration of innovatigelutions and learning, allowing new
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strategies to grow as participants interact, delaaig dialogue in response to perceived
opportunities and threats. However, research desticspecifically to the use of diagnostic

information has led to new perspectives. Specific#tlis maintained that the use of this type

of information may not constitute an end in itsdlfjt is a necessary means to start and
support interactive use of information that favostgtegic dialogue and communication

among the parties. i.e. diagnostic use constitatpse-requisite for interactive use (Haas and
Kleingeld 1999).

3.2. Organisational learning

Organisational learning is the process by which keawledge and ideas are developed by
organisationgSlater and Narver 1995);ahables companies to acquire, interpret, disseminat
and store information and the results of the ogmtional experience with a view to making
continuous improvementgGiley and Maycunich 2000; Tippins and Sohi 20@3enhall
2005). Organisational learning is a personal skill that ¢gnerate changes in employees'
behaviour; it focuses on routines, processes, ipesctind organisational standards through
the sharing of information and institutionalisatiohknowledge between individualand it
thereforeplays a specific role in the development of otHelissat the strategic levglZoolo
and Winter 2002).

3.3. Performance

Performance is used herein as a broad conceptsatdefined as a complex variable with a
multiplicity of factors contributing to the overdkvel of performance at any point of time
(Perera et al. 1997). Although the major sourcafairmation continues to be a combination
of internal-quantitative data expressed in finanaral accounting terms (Smith 2005), not all
organisational complexities can be expressed withimuantified frame of reference

(Bromwich and Bhimani 1996). As a result, perfore@measurement should take both
financial and non-financial perspectives into actou

3.4. Hypotheses

There is widespread acknowledgement of the impoetaf using QCI as a vehicle for the
continuous improvement of quality-related procesddany companies that develop and
implement costing systems make extensive use of @@ used for planning and control
purposes and to foster organisational learning explore innovative solutionsQuality
costingmust be understood not only as a mecharf@mmmanagers to evaluate and monitor
the economics, effectiveness and efficiency of itpaltivities in their organisation but also
as a bridge between line and top managerf\émtevanidis et al. 2009).Thus, quality costing
systems are used as “answer machines” as welleasnthg machines” (Sdgurchell et al.
1980). According to Simons' (1995) framework, tkéeasive use of quality costing systems
and the resulting information enable companiesotu$ on the importance of balancing the
inevitable tensions between the need for contrdl arhieving pre-established objectives on
one hand, and the organisational need for learamhinnovation on the other (Kominis and
Dudau 2012). QCI fosters communication about theegd control of quality within the
organisation (Prickett and Rapley 2001). Accordiagrang (2008), the implementation of
quality costing can produce significant benefitie Tmost important is that organisations are
able to focus on the areas that require improvenins capacity to improve falls between
organisational learning and innovation, iie.is the ability to learn and the knowledge
generated by this that permits the identificatioh reeds and the opportunities for
improvement which, in turn, leads to the developnnnnovation processes. Accordingly
organisational learning is a pre-requisite for wetoveness. Thus, we formulate the following
hypothesis:



H1: The extensive use of QCI is positively relateih the development of
organisational learning, thus contributing to aerall development of the QMS.

Organisations without a quality costing system rofteevelop insular ways of maintaining
control over each area of responsibility. This givese to uncoordinated information
gathering, reporting, and management as well asdleel for multiple re-drawing and re-
keying of information (Jafari and Rodchua 2014). @table organisations to concentrate on
low performance areas that need improving whilst ahaking continuous improvements and
planning how to raise quality (Prickett and Rapl2901). In addition to enabling
organisations to focus on areas that require imgom@nt, quality costing increases awareness
(within the organisation) of the potential effecispoor quality on overall business results
(Prickett and Rapley 2001; Makhopadhyay 2004; YaAg8).We therefore formulate the
following hypothesis:

H2: Organisational learning, which contribute te thevelopment of the QMS,
are positively related with financial and nonfineh@erformance.

4. Resear ch method

4.1. Sampling procedure

This study uses primary data obtained through atourenaire survey applied to Portuguese
companies with the ISO 9001:2008 certification. #is given to certified companies as they
are more aware of quality issues and the importahoeanaging quality variables, including
QC, even though they are not required to implenoentertify formal quality cost systems.
The companies were selected from the last editfaheo Quality & Certification Yearbook,
published in 2011. A random stratified and systésedt sample procedure was adopted to
obtain a broad picture of Portuguese certified cammgs. Given the objectives of the study,
only certified companies with a staff of 20 or mavere considered because management
accounting systems in larger companies tend to dre mheveloped and better structured (Lal
and Srivastava 2009).

Every fourth company in the Quality & Certificatiorearbook was selected with the
aim of surveying 25% of all companies. If a compait/ not meet the staff size criteria, the
next company fulfilling the criteria was select€lr sample comprised 1272 companies and
we obtained a response rate of 25.4%, correspondiBg3 validated questionnaires, which is
consistent with the response rate of other sirsiladies (Cf. e.g. Henri 2006)

A pre-test was performed in 10 companies and lesbtoe small modifications to the
original questionnaire. The questionnaire was at#@ to the boards of directors who
decided who would answer it. Of the 323 validatacesgionnaires, 200 (61.9%) were
answered by the quality manager, 97 (30.0%) by adtnators/directors and the remainder
by other staff members.

In terms of the representativeness of the final deamthere were no significant
differences in the distribution of firms by sectord by size (in accordance with the number
of employees). In fact, 50.5% of companies empld@do 49 persons, 16.1% employed 50
to 99, 19.2% employed 100 to 249 and 14.2% mora ##9. In terms of sales volume,
54.8% of companies reported a volume of up to €bamj 14.2% reported between €5m and
€15m, 4.3% between €15m and €25m, 8.7% between @28n€40m and 18.0% over €40m.

4.2. M easurement of variables

The literature was used to construct the data cade instrument. The first question was
based on a section of a questionnaire developddabgnjo-Gil and Hartmann (2006); some
adaptations were made that allowed us to measarprtfile of the use of QCI provided by
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the system (see Appendix 1 — Panel 1). The varialle measured on a five-point Likert
scale (1- Not used; 5- Used extensively). The sgécguestion addresses the extent of
organisational learning and innovativeness (seesAgdix 1 — Panel 2). Although the structure
of this question is supported by the extensiveidgoaphy and some empirical research, it
does not reproduce any instruments used in prewtudes. The variable was measured on a
five-point Likert scale (1- Completely disagree; Gempletely agree). The third question
deals with the degree of compliance with a setarhgany objectives. We used a slightly
modified version of the Scott and Tiessen (1999jrument for exploring the incidence and
importance of measuring the performance of manageteams. The original structure of the
guestionnaire was simplified and respondents wesleedh questions on three financial
categories (cost, sales and profitability) and fiven-financial categories (productivity,
quality, service, innovation and human resourd@espondents were asked to rate the level of
achievement of each target over the previous tyeaes, thus allowing for a dynamic view of
performance measurement and simultaneously prayiden mechanism to prevent
circumstantial effects on the process (see AppehdixPanel 3). The variable was measured
on a five-point Likert scale (1 - Much lower thaxpected; 5 - Greater than expected).

4.3. Preliminary analysis

Companies that collect information on costs of fyao not necessarily use that information
extensively in the management process. Thus, the dallected were first analysed to
identify significant differencesn the waycompanies used thmformation on activities
described in Question s€e Appendix 1 — Pane).TThis procedure also enablestasdentify
companies with broad-scope costing systems andhwhake effective and extensive use of
their QCI. To that end, we performed a cluster gsiglto identify groups of companies with
different use profiles for the QCI provided by tkgstem. The cluster analysis is an
exploratory multivariate analysis technique thabups subjects based on the existing
information; as a result, the subjects belongingatgroup are as similar as possible and
always more similar to members of their group ttwthose of the remaining groups (Hair Jr.
et al. 2010). The objective is to maximise the hgemeity within each group as well as the
heterogeneity among groups. Data was analysed IBMJ@EPSS Statistics 21 software.

4.4. Estimation and analysis of the proposed model

A structural equation modelling procedure with AM@&rsion 21) was used to test the
proposed model. The recommended two-step apprdactie(son and Gerbing 1988) was
followed. Before estimating the structural modehieh describes the causal relationships
between constructs and their relative explanatoswgr, we assessed the relationships
between observable indicators in order to evaluae reliability and validity of the
measurement instruments. The advantages of thteguoe have been extensively discussed
by Anderson and Gerbing (1988), and are assocwitibdthe possibility of acquiring a body
of knowledge about the variables that comprise fihal model. A reliability analysis —
Cronbach Alpha — was performed on the set of inidisafor each construct to assess the
consistency of the measurements of variables (gg@erddix 1). The results showed all
Cronbach Alpha coefficients exceeded the recomntendiie of 0.7 (Hair Jr. et al. 2010),
indicating good internal consistency and thus asguhe reliability and unidimensionality of
measurement scales (Blunch, 2008).

4.5. Confirmatory factor analysis (measurement model)

Two confirmatory factor analysis models were coesd (See De Ruyter and Wetzels 1999):
one comprised of exogenous constructs (Model A) andther consisted exclusively of

endogenous constructs (Model B). The aim is to ymealthe set of relations between
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observable indicators and latent variables, anduate the relationships between them.
Model fit was assessed using indices from vari@ategories of fit criteria (see e.g. Blunch,
2008; Byrne 2009)thus overcoming the problem associated with the inelex to evaluate
the fit of the model (Fan et.@l999; Byrne 2009).

5. Results

As noted above, the analysis began by identifyioghganies with broad-scope costing
systems that make effective and extensive use df Q&this end, we performed a cluster
analysis to identify groups of companies with difet profiles of the use of the system's QCI.
The analysis led to the identification of two hetgneous groups of companies in terms of
profiles of use of QCI. Table 6.1 shows the aversgees for the initial sample (n=323) and
the mean scores for each group extracted in theteclanalysis. Marked differences were
identified between the two groups. Group 1 consiftsl2 companies that make more limited
use of the information about QC. The mean scorethiefgroup are lower than the mean
scores for all companies (n=323) with regard the afsQC for all actions reported in Table
6.1. In contrast, companies in Group 2 seem to neakensive use of information provided
by the system. Group 1 is composed of 72.7% of eme&s with under 100 employees
(90.9% have less than 250 employees). The turnolvabout 79% of companies does not
exceed €15m. Information on QC is essentially preghan the quality departments (48.8%),
the accounting departments (27.4%) or both (19.0JI is mostly prepared annually
(53.5%), which explains the less extensive uséisfinformation and also that it is not such
an important support in the management processy @2l1% and 18.6% of companies
prepare monthly and quarterly information on QGpestively. Group 2 consists of 211
companies. These companies are larger than tho&eonfp 1, both in terms of number of
employees and sales volume. About 64 % of compdraes less than 100 employees (83.5%
have less than 250 employees and 93.4% less tlttaarbployees). The turnover of 76.8% of
the companies is below €40m (69.2 % have a turnolvksss than €25m and 65.6% less than
€15m). In these companies, the QCI is mainly preghan the quality departments (61.3%).
Information is prepared in the accounting departmeri5.7 % and by both departments in
14.2% of the companies. QCI is issued monthly anodrtgrly in 32.7% and 30.1% of
companies respectively. This information is pregaice a year in 11.7 % and annually in
25.5% of companies. This group of companies theeeftakes more extensive and recurrent
use of QCI, which suggests it is a useful suppmrttie management process

Table 1: Use of information about QC

All companies  Groups (mean

Actions: (n=323) Scor es)

M ean SD Gr.l Gr.2
Signalling key strategic areas 3.16 1.19 2.35 4.05
Implementing new ideas and ways of doing tasks 3.19 1.16 2.35 4.10
Setting targets and objectives 3.67 1.14 2.45 4.48
Negotiating targets and objectives 3.43 1.14 2.39 4.26
Debating data assumptions and action plans 3.45 1.10 2.40 4.32
Following up significant exceptions and deviations 3.59 1.08 2.41 4.36
Following up pre-set plans and goals 3.64 1.04 2.46 4.37
Aligning performance measures with strategic goals 3.77 1.05 2.58 4.45
Involvement in permanent coordination with others 3.49 1.03 2.53 4.21
Developing, implementing and operating evaluatiod eontrol systems  3.50 1.05 2.58 4.20
Learning tool 3.25 1.09 2.56 4.01

Allowing the company to focus on the critical fatdor success 3.44 1.05 2,69 4.19




Our next step was to detect significant differenbetween the two groups of
companies in relation to the use of QCI. T-testwst statistically significant differences
between the two groups in relation to the use of @€all actions presented in Table 6.1.
Given the purposes of this study, we then estim#itedmodel using only the companies in
Group 2

As mentioned above, two models were initially cdesed for a confirmatory factor
analysis to evaluate and validate the measuremed&inModel A is a recursive model, since
the variables in this model are not influenced theos. An admissible solution was obtained
from the estimation process and allowed for an ptedxe fit. The value oj(zldf was 2.150,
below the recommended maximum of 3.00. TLI, NFI & indices range from zero (poor
fit) to one (perfect fit), with an acceptable mimm level of 0.90 (Hair Jr. et al. 2010). All
indices were above the minimum recommended leirelgating that the hypothesised model
fits the data to a reasonable degree: NFI=0.9370:B06; CFI=0.944. The RMSEA value
was 0.07. Values below 0.05 indicate good fit aalli@s less than 0.08 aaeceptable values
(Hair Jr. et al. 2010). The associated confidenterval (which ranges from 0.060 to 0.077)
indicated the RMSEA value had a good level of aacyrin replicating the model in the
population. Model B consists of the endogenous tcocis. The estimation process also
resulted in an acceptable solution, since the ddliy measures are below the minimum
recommended levelsy?/df = 1.945; NFI = 0.920; TLI = 0.945; CFl = 0.95RMSEA =
0.055.

Once the structure inherent in the measurement Inveae confirmed and validated,
we proceeded to the estimation of the conceptuadeinto test the research hypotheses.
Figure 6.2 shows the results after the estimatimtgss, suggesting that the hypothesised
model has a reasonable fit with the data. Facttitays (standardised regression weights) are
also presented and represent statistically sigmfiagelationships. Each value refers to the
increase in the dependent variable in standardatiemi units due to the variation of one unit
of standard deviation in the independent variable.

6. Discussion and conclusion

The main objective of this study is to analyse thmtionship between the use of QC,
improvements in the QMS (through the development oojanisational learning and
innovativeness) and organisational performance.dldened that extensive use of QCI is
likely to foster organisational learning and theaeity to innovateThis means that it is being
used in a diagnostic fashion to motivate and goidgnisations towards achieving goals by
focussing on and correcting deviations from preggetormance standards (Henri 2006); it is
also used interactively to expand opportunity segkind learning by focussing attention and
fostering dialogue throughout the organisation ({H2006).

As noted above, companies that make effective atehsive use of QCI (i.e. that are
using this information diagnostically and interaety) were selected. Diagnostic use of
information acts as a negative force as it consramnovation and opportunity-seeking to
ensure the achievement of goals set (Simons199&elkkr, it is also seen as a prerequisite
to interactive use (Haas and Kleingeld 1999). Thine,diagnostic and interactive styles of
use are formative elements of the “use of QCI” tas. The estimation process showed that
the extensive use of QCI had a positive and st significant effect on improving the
QMS through the incremental effect on organisafidearning and innovativeness; this
means that the information provided by the qualdgting system is being used by companies
to balance tensions between the need for contrdlthe achievement of pre-established
objectives — which is the traditional focus of duyacosting processes — and the need for
learning and innovation (Kominis and Dudau 2012).



Our hypothesis that a positive causal relationsinpsted between organisational
learning and innovativeness was also supporteds Tiki consistent with theoretical
assumptions that organisational learning consttatenajor component of innovative ability.
Organisational learning fosters knowledge and thso@ations among past actions, the
effectiveness of these actions, and future act{&ind and Lyles 1985). The organisation's
capacity to use this knowledge for ttentinuous improvement of quality related processes
an innovative capability.

The causal relationship between organisationalniegr was also positive and
statistically significant. This is relevant in thatshows how the improvements in the QMS
impact performancdn light of the positive and statistically sigednt direct effect of the use
of QCI on improving QMS noted above, it is conclddbat the extensive use of QCIl may
have an indirect positive effect on performancexaaping with previous research.

This chapteihighlighted thessue ofusing QCI to promote the development of QMS
through the improvement of organisational learnir@ompanieshave developed and
implementedquality costingsystemso provideinformationto support quality management
processes. Howevanany of these companid® not makeextensive use dahisinformation,
thuslimiting the benefitghat can beobtainedin terms of thedevelopment obrganisational
capabilities, such agrganisational learningMore research is needeahd additional efforts
must bemade to highlightthis issue ando encouragemanagers taise QCI topromote
participation dialogue andinvolvement of all participants andnot just to control the
accomplishmendf predeterminedbjectives.

Appendix

Questionnaire and results extracted from the statistical analysis

Panel 1: Profile of use of information about costs and other quality indicators provided by the infor mation
system

Indicate in which way the information provided hyetinformation system about costs and other quality
indicators is used for the following actions. (1otNised; 5- Used extensively)

Diagnostic use Interactive use

Setting targets and objectives. Signalling key strategic areas.

Negotiating targets and objectives. Implementing new ideas and ways for doing tasks.
Following up significant exceptions and deviations. Debating data assumptions and action plans.
Following up pre-set plans and goals. Developing, implementing and operating evaluation

Aligning performance measures with strategic goals and control systems.

Involvement in systematic contact with employees. Learning tool.
Allowing the company to focus on the critical
factors for success.

Diagnostic profile of use: Cronbach’s alpha = 0,9B%eractive profile of use: Cronbach’s alpha 833.

Panel 2: Improvement of QM S

Indicate the degree of agreement with the followstagements: (1- Completely disagree; 5- Completghge)

Organisational learning

Learning as a way of taking action to improve ig ofithe company's core values.
The ability to learn is a key factor for improverhanctions in the company.
Learning is understood as a basic capacity thatreaghe company's future.
In-company learning is seen as an investment.

Innovativeness: Cronbach’s alpha = 0,936; Orgaioisal learning: Cronbach’s alpha = 0.866.



Panel 3: Performance

With reference to the last three years, how dogialuate the degree to which the following orgaiosal goals were
attained: (1 - Much lower than expected; 5 - Grethiten expected)
Financial performance

Cost (e.g. implementing policies to reduce cogtaching target costs for the period; etc.).

Sales (e.g. meeting the figures forecast for ssdegtes or market share).

Profitability (e.g. reaching the expected levels ifidicators such as profitability, contribution rga, net
income, etc.).

Non-financial performance

Service (e.g. ensuring the performance of prodsetgices, adapting them to customer requirements;
assessing the level of consumer satisfaction aredingedeadlines with clients).

Quality (e.g. significantly decrease the percentafjelefective products; meet the desired standafds
services provided; assessment and the monitorifetc.).

Productivity (e.g. elimination of waste, produdiyvof raw materials and human resources).

Human resources (e.g. improvement in indicatorsh sas employee satisfaction, absenteeism, learning,
professional and academic training, developmetgafnical capabilities, etc.).

Innovation (e.g. improve levels of sales/servicgplacing new products/services in the market; agjmm

into new markets; rate of introduction of new produand/or services; evolution of these indicators
comparison with competitors).

Financial performance: Cronbach’s alpha = 0.784)-fisancial performance: Cronbach’s alpha = 0.861.
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