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Abstract

This study analyzes the relationships between and among quality techniques,
organizational culture, and performance. The research models and hypotheses proposed
are tested using data collected from 250 manufacturing companies. The findings
indicate that 1) some cultural profiles predict the use of some quality techniques better
than others, and 2) quality techniques contribute to improve performance, provided they
are supported by appropriate cultural characteristics.
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Introduction

Attempting to improve quality and performance many companies have focused on
quality management initiatives. Much has been written on the benefits of quality to
improve organizational performance (Baird et al., 2011; Sila, 2007). However, in spite
of the benefits claimed, a closer examination of the literature shows that many QM
initiatives have not achieved the intended results (Asif et al., 2009; Beer, 2003; Harari,
1993; Hubiak and O’Donnel, 1996). One reason is that the whole set of quality
management practices is not universally applicable (Sousa and Voss, 2001) — the
performance effects of individuals practices are context dependent.
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Among the contextual variables that have been identified to enhance quality
management success, organizational culture has been highlighted (Asif, 2009; Baird et
al., 2011; Irani, 2004; Kull and Wacker, 2010; Rad, 2006; Wu et al., 2011). Indeed,
many companies are now taking their cultural characteristics into account prior to
implementing quality management initiatives (Maull et al., 2001). Accordingly several
studies have analyzed the relationships between and among quality management,
organizational culture and performance (Naor et al., 2008, Prajogo and McDermott,
2005, 2011; Zu et al., 2010).

Most studies assessing the influence of organizational culture have focused on
quality practices. The objective of this study is to empirically examine the relationship
between and among quality fechniques, organizational culture and performance. Quality
techniques are important since they play not only a role in the institutionalization of
practices and principles of quality management, but also affect performance (Handfield
et al., 1999).

This study adopts the Competing Values Framework (Cameron and Quinn, 2006) to
identify organizational culture profiles. After a presentation of the theoretical
background, hypotheses and design of the study, the association between culture and the
use of quality techniques is analyzed. Next, the impact of this relationship on
performance is studied.

Theoretical background

This paper takes its departure in two observations.

First, quality management has a positive effect on company performance (Baird et
al., 2011; Flynn et al., 1994; Kaynak, 2003; Naor et al., 2008, Prajogo and McDermott,
2011). However, quality management comprises both “hard” elements, i.e. quality tools
and techniques, as well as “soft” elements, including leadership, engagement,
teamwork, and empowerment (Rahman and Bullock, 2003). There is some debate on
the relative importance and possible interaction between these elements. Some studies
(e.g. Powell, 1995; Dow et al., 1999; Samson and Terziovski, 1999) suggest that “soft”
elements can improve performance without the “hard” elements. Other studies (e.g.
Dean and Bowen, 1994; Flynn et al., 1994) show that the interplay between “soft”
practices and “hard” tools is essential to improve performance. Thus, Sousa and Voss
(2002) call for further research to clarify this interplay. Naor et al. (2008) take up that
challenge and conclude that “soft” practices, which they call infrastructure quality
practices, do not affect the “hard”, so-called core quality, practices and can enhance
performance without their presence. A question left open is: can “hard” elements, i.e.
quality techniques, enhance performance without the presence of “soft” practices?
Techniques such as statistical process control, and quality function deployment can help
reduce process variability, avoid defects and waste, allow for fast responses if
something unexpected happens, which lead to higher performance. Indeed, Handfield et
al. (1999) find significant relationships between various quality techniques and
performance, but do not analyze the extent to which the presence of “soft” practices
affected their findings.

Second, there are two competing cultural views of quality management. While the
unitarist view suggests that the success of quality management is associated with a
single culture, the pluralist view supports the idea that it can thrive in heterogeneity of
cultures. Prajogo and McDermott (2005) test these two competing views and conclude
in favor of the pluralist view: the adoption of different subsets of “soft” quality practices
(i.e. leadership, strategic planning, customer focus, information and analysis, people and
process management) is determined by different types of cultures. Adding Six Sigma
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practices to the set of quality practices considered, Zu et al. (2010) arrive at a similar
conclusion. The question is: does this conclusion also hold if “hard” quality techniques
are considered?

Research objective and hypotheses
While most studies focus on “soft” quality practices, this paper studies the relationships
between and among “hard” quality fechniques, organizational culture and performance,
and examines the following hypotheses:
H1: The culture of an organization affects the set of quality techniques it adopts.
H2: Fit between the set of quality techniques adopted and organizational culture
affects performance positively.

Research design

Method

Data for this study are drawn from a survey questionnaire e-mailed to a random sample
of 1822 (actually 2066; 244 e-mails bounced back) Brazilian and Danish manufacturing
companies (SIC codes 20-39) in 2012/2013. The response rate was 13.7% (250
companies). A small number of missing points were replaced by medians. The unit of
analysis is the manufacturing plant and the respondents occupy management positions.

Table 1 — Quality technique groups, characteristics and examples

Quality technique

Characteristics Examples
groups
Techniques which emphasizes process and product design based on best
. . , - QFD,
Goal Setting practices and customers' needs and wants. These techniques are useful .
L. . benchmarking
to help an organization to set goals which lead to better results.

. Tec.hniques which are People-oriented, they help tbe employees to use Brainstorming,
Continuous their knowledge effectively to support continuous improvement. These Kaizen event
Improvement techniques emphasize openness, participation, contibuting to people . ’

. quality tools, 5S
nvolvement.
Techniques which are related to measure quality indices and provide Quality

information about the efficiency and effectiveness of activities to reach  performance
quality goals. These techniques help the organization to take fast actions indicators, visual
based on data, besides of promoting alignment regarding the quality goals. boardings.

Measurement

Techniques which are related to avoid uncertainty either for identifying

. C . . SQC, FMEA,
causes which contribute to the variation in manufacturing quality, to Q
. . . . . . . . foolproofing
Failure Prevention  provide useful information for product design or either with the purpose devi
s . . . evices,
and Control of eliminating defects by preventing, correction errors as they occur. in .
. . preventive
the manufacturing process. These techniques are helpful to contribute to .
mamtenance

a stable and controlled production flow.

Operationalization

Quality techniques — McQuarter et al. (1995) define quality techniques as “practical
methods, skills, means or mechanisms that can be applied to particular tasks”.
According to Handfield et al. (1999), companies do not actually use many of the
techniques described in the literature. This study considers a narrow range of
techniques, that are used in practice, namely: quality function deployment (QFD),
benchmarking, brainstorming, kaizen event, problem identification and prioritization
tools, problem analysis tools (including Pareto analysis, Ishikawa diagram, histograms),

3



continuous improvement tools (e.g. the PDCA cycle), 5S, visual control, performance
measurement, statistical quality control (SQC), failure mode and effect analysis
(FMEA), poka-yoke (mistake-proof) devices, and preventive maintenance. Based on
their characteristics they four groups were formed as described in Table 1. Ahire (1996),
Flynn et al. (1994), Naor et al. (2008) and Zu et al. (2010) were used to measure the use
of each of the techniques on five-point Likert scales ranging from 1 = “Strongly
Disagree” to 5 = “Strongly Agree”.

Organizational culture — The Competing Values Framework (CVF) (Quinn and
Rohrbaugh, 1983) was adopted to identify organizational culture profiles. This
framework has been used as a method for analyzing organizational development
(Denison and Spreitzer, 1991) and, more recently, in quality management studies (e.g.
Deter et al., 2000; Naor et al, 2008; Prajogo and McDermott, 2005; Wu et al., 2011; Zu
etal., 2010).

The CVF is based on two main dimensions: the flexibility-control and internal-
external axes, respectively. Combined, these dimensions result in the four cultures
indicated in Figure 1 together with their key characteristics.

Flexibility

A

Group Culture Developmental Culture

Orientation: flexibility and focus on ~ |Orientation: growth, stimulation,
the internal organization. Concern with ~|creativity and adaptation to the external

human relations. environment.

Core values: belonging, trust, and Core values: creativity and variety

participation. Leadership: willing to take risks, and

Leadership: participative. able to develop a vision of the future.
= Effectiveness criteria: developement of | Effectiveness criteria: growth, the m
= human potencial and member development gfgew markets and X
= commitment. resource acquisition. g
2 ¢ > 2

2,

S Hierarchical Culture Rational Culture s
o) . Lo .

Orientation: internal efficienc . . .. Q
7 ¥, Orientation: productivity, I

uniformity, coordination, and
evaluation.

Core values: security, order, rules and
regulations.

Leadership: conservative and cautious,
paying close attention to technical
matters.

Effectiveness criteria: control,
stability, and efficiency.

performance, goal fulfillment, and
achievement.

Core values: competition and the
successfull achievement.
Leadership: directive, goal oriented.
Effectiveness: planning, productivity,
and efficiency.

v
Control

Figure 1 — Competing Values Framework (Cameron & Quinn, 2006; Denison & Spreitzer,
1991)

The survey instruments employed by Cameron and Quinn (2006), Flynn et al. (1994),
Naor et al. (2008), Prajogo and McDermott (2011) and Zu et al. (2010) were used to
measure culture on five-point Likert scales ranging from 1 = “Strongly Disagree” to 5 =
“Strongly Agree”.

Performance — The survey instruments reported by Baird et al. (2011), Kaynak (2003),
Naor et al. (2008), Prajogo and McDermott (2011) and Samson and Terziovski (1999)
were used to measure customer (satisfaction), operational (cost, time, quality), human
resource (turnover, absenteeism) and relative-to-competitors (product, product
development, process/technological change) performance on five-point Likert scales,
using terms such as sometimes meets expectations/exceeds expectations (customer
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satisfaction), consistently increasing/consistently decreasing (operational and human
resource performance) and poor (or very low)/superior (performance relative to
competitors) to describe the ends of the scales.

Research models

Two research models (presented in the results section) were devised to test the
hypotheses. First, the survey scales were assessed for reliability (using Cronbach’s
alpha, performed in SPSS 17). One observed variable from hierarchical culture was
dropped from the scale. Preliminary tests also included descriptive statistics and
bivariate correlations for the constructs in the research models. Second, confirmatory
factor analysis was performed in Amos 20 to assess the measurement model for each
construct, the validity of the scales as well as overall fit indices. Third, Structural
Equation Modeling was used to analyze the interplay between and among
organizational culture, quality management techniques, and performance.

Results

Hypothesis 1 was tested based on the structural model path coefficients. With four times
four relationships, sixteen paths from culture profiles to quality technique groups were
estimated. The initial findings showed that not all of these 16 paths were significant.
The non-significant paths (p > 0.1) of the initial structural relationship were then
deleted. Overall statistics for the model retained are xz/df =2.04, CFI = 0.83, IFI = 0.83,
TLI = 0.82 and RMSEA = 0.06, fit indices that are commonly used in the literature. As
a guideline to analyze them, RMSEA < .05 (good model fit), .05 < RMSEA < .08
(reasonable model fit) and RMSEA > .08 (poor model fit) were adopted. For normed
chi-squared (x*/df), a number smaller than 2.0 is considered very good; between 2.0 and
5.0 is acceptable (Hair et al. 2009). Incremental fit indices (CFI, IFI, and TLI) range
from 0.0 (not fit) to 1.0 (perfect fit) (Hair et al. 2009; Tabachnik and Fidel, 2007). The
overall fit of the model appeared to be good — see Figure 2 for the model and its path
coefficients (y).

\4

Goal Setting (GS)

Continuous Improvement
v*

Failure Prevention and
Control (FBC)

Organizational Culture
Profiles

Note: ** p <.01, * p <.05

Quality Technique Groups

Figure 2 — Structural model of the relationship between organizational culture profiles and
quality technique groups



The results support H1, namely that the relationship between culture and quality

techniques varies across different culture profiles and quality technique groups:

* The rational culture is positively associated with, that is, predicts the use of, all
quality technique groups: goal setting, continuous improvement, measurement, and
failure prevention and control.

* The developmental culture is positively related to goal setting and continuous
improvement. The path coefficients from this culture to measurement and to failure
prevention and control techniques are not statistically significant (p > .10). These
two paths were dropped from the model.

* The group culture is positively linked to the use of goal setting, continuous
improvement, and failure prevention and control techniques. The association with
measurement techniques is negative. Thus, the stronger the characteristics
describing this culture, the lower the use of measurement techniques.

* The hierarchical culture is positively related to the use of goal setting, measurement,
and failure prevention and control techniques. The path coefficient from hierarchical
culture to continuous improvement techniques is statistically insignificant (p > .10).

Thus, the rational culture shows stronger relationship with all quality technique groups

than any of the other culture profiles. The group and developmental cultures are

stronger indicators of the use of goal setting and continuous improvement techniques
than the hierarchical culture, which, in turn, is a stronger predictor of the use of
measurement techniques than the group and developmental cultures.

To test H2 another model was devised taking performance into account. Figure 3
presents the general model employed. Pairs of cultural profiles and quality technique
groups were tested to evaluate if matching a specific culture with a specific quality
technique group affects performance. In this model there are two direct effects on the
dependent variable “performance”, one from the independent variable “organizational
culture profiles” and one from the other dependent variable “quality technique groups”.

Organizational
Culture Profiles

Quality Technique
Groups

Performance

Figure 3 — General structural model of the relationships among culture, quality and
performance

With four cultural profile and four quality technique groups, sixteen models were tested.
The overall model statistics show that they have a good fit (x*/df < 2.00, CFI > .89, IFI
> .89, TLI > .88, and RMSEA < .06).

Table 2 shows the direct, indirect, and total effect of each pair of quality and culture
on performance. It appears that the developmental and group cultures contribute directly
and indirectly to performance, irrespective of the quality technique group considered.
All quality technique groups contribute directly. The hierarchical culture contributes
directly to performance for three of the four technique groups considered, and indirectly
for all four groups. The rational culture only has direct effect on performance. That is, it
does not affect performance through the quality groups.
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Discussion

The results depicted in Figure 1 indicate a significant relationship between
organizational culture and the use of quality techniques. The magnitude of this
relationship varies across the paths from culture to quality techniques, which supports
H1, as follows.

The rational culture shows a stronger relationship with all groups of techniques than
any of the other cultural profiles. This is not surprising for the MS, FPC, and GS
techniques, as this culture profile is related to control and performance, but interesting
for CI — since CI techniques are more related to people involvement we should expect
the path coefficient between the group culture and CI techniques to be the strongest one.
These results seem to support the findings of Prajogo and McDermott (2005), who
conclude that control and people-oriented practices can coexist in harmony. Another
interesting finding is that the group culture is negatively related to MS quality
techniques. Considering the characteristics of this culture we should expect a low path
coefficient, but not necessarily a negative one. Apart from this negative relationship, the
group culture is a significant indicator of the use of the other quality technique groups.
Thus, a rational culture functions as it should be expected to do: rationally, by relying
heavily on (any) tools and techniques. Mutatis mutandis the same holds for the group
culture: it relies on “softer” techniques (GS, CI), less so on FPC, and not on MS.

The hierarchical culture does not have a significant relationship with continuous
improvement techniques (p > 0.1), which can be explained by the fact that this culture
focuses on internal efficiency and control. Accordingly, the hierarchical culture is
significantly related to MS and FPC techniques. The developmental culture is an
indicator of the use of GS techniques such as QFD and benchmarking. This culture also
shows a positive, albeit relatively weaker, relationship with CI techniques. The
relationships with the MS and PFC groups are insignificant (p > 0.1). Also these

Table 2 — Effects analyses between each pair of quality and culture variables on performance
Effect on Performance

Quality Culture Quality Culture Quality Culture Quality Culture
GS Developmental GS Group GS Hierarchical GS Rational
Direct 0.39*%*  0.34** (51%) 0.39*%*  0.33** (50%) 0.52*%* 0.18** (30,3%) 0.17" 0.60**
Indirect 0.33%* (49%) 0.33%* (50%) 0.41%* (69,7%) 0.14™
Total 0.39**  0.67** (100%) 0.39** 0.66** (100%) 0.52** 0.59** (100%) 0.60** (100%)
CI  Developmental Cl Group Cl Hierarchical Cl Rational
Direct 0.39%*  0.36** (55,4%) 0.37%*  0.37** (56%) 0,47*% 0.25%* (42,7%) 0.04™ 0.70**
Indirect 0.29%* (44,6%) 0.29%* (44%) 0.34** (57,3%) 0.04™
Total 0,39*%*  0.65%* (100%) 0.37** 0.66** (100%) 0,47** 0.59** (100%) 0.70**(100%)
MS Developmental MS Group MS  Hierarchical MS Rational
Direct 0.33**  0.47** (72,6%) 0.35** 0.49%* (74,4%) 0,32** 0.36** (61,3%) 0.02" 0.70%**
Indirect 0.18** (27,4%) 0.17%* (25,6%) 0.23%* (38,7%) 0.02"
Total 0.33**  0.65** (100%) 0.35** 0.66** (100%) 0,32** 0.59** (100%) 0.70**(100%)
FPC Developmental FPC Group FPC  Hierarchical FPC Rational
Direct 0.39**  0.40** (60,2%) 0.38** 0.38%* (58,3%) 0.49** 0.21" 0.15" 0.61**
Indirect 0.26** (39,8%) 0.27** (41,7%) 0.39%* 0.13™
Total 0.39**  0.66** (100%) 0.38** 0.65%* (100%) 0.49** (0.39** (100%) 0.61** (100%)

Notes - GS: Goal Setting techniques; CI: Continuous Improvement techniques; MS: Measurement techniques; FPC:

Failure Prevention and Control techniques; ** p <.01; "not significant
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findings are consistent with the characteristics of this culture, which is oriented toward
growth and adaptation to external environment and has creativity as core value.

Overall, taking it to the level of quality techniques, the findings support the
assumption of the multidimensionality of quality management. That is, while Prajogo
and McDermott (2005) and Zu et al. (2010) suggest that different sets of quality
management practices are linked to different types of culture, the present study shows
that this is also true for quality management techniques. This implies that managers
should be actively aware of the cultural characteristics of their organization prior to
adopting and implementing quality techniques.

The results also support H2, namely that performance is affected by matching culture
and quality techniques. Organizational culture affects performance through the quality
management techniques adopted, for most combinations of the cultural profiles and
quality technique groups considered in this paper. Some interesting patterns emerge. For
instance, the group and developmental cultures have a stronger interactive performance
effect if combined with the GS, CI and FPC techniques than if these cultures are
combined with the use of MS techniques.

If matched with MS techniques, the hierarchical culture has a considerable effect on
performance — while adding culture increases the performance effects from .52 to .59
for the GS group, and from .47 to .59 for the CI groups, the effect increases from .32 to
.59 for the MS group of techniques. Interestingly, this culture actually decreases the
performance effects of FPC techniques, in spite of the relative popularity of these
techniques in companies with a hierarchical culture (see Figure 1).

The rational culture does not affect performance through any of the quality technique
groups. This finding could be explained by the fact that this culture has the strongest
relationship of all cultural profiles with all quality technique groups (Figure 1) — using
techniques is at the core of this culture and, in effect, it is the techniques rather than
deeper aspects such as values, norms and beliefs, that determine the performance of
organizations having a rational culture.

In recent times, companies have switched their attention from technical (i.e. quality
techniques) to social aspects of quality (e.g. leadership, process management). Some
studies (e.g. Handfield et al., 1999) maintain that quality techniques affect performance.
Other researchers (e.g. Naor et al., 2008), however, conclude that the technical elements
of quality management are not associated with performance. The present study provides
counterevidence: the use of quality techniques does affect performance, both directly
and in interaction with organizational culture. This confirms Handfield et al. (1999) as
well as Sitkin et al. (1994), Dean and Bowen (1994) and Rahmann and Bullock (2005),
who essentially point out that it is important to consider the link between technical and
social elements of quality management in order to make the best use of the
organization’s culture and of the quality techniques adopted, so as to achieve positive
performance outcomes.

Conclusion

This study extends previous studies of the relationship between culture and quality
management by focusing in quality techniques and considering how the interplay
between culture and quality techniques affects performance. The findings support the
hypotheses that some quality techniques are more suitable than others in view of the
cultural characteristics of an organization, and that performance is influenced by
matching quality techniques and cultural profiles. Thus, this research supports the idea
that quality management is multidimensional, which holds an important implication for
managers in the sense that they need to be actively aware of the cultural characteristics
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of their organizations before adopting quality techniques. For instance, for an
organization with strong group cultural characteristics, it may be much more difficult to
benefit from techniques related to measurement than from techniques that are people-
oriented, such as brainstorming and kaizen. In contrast, for an organization emphasizing
a developmental culture, it should be easier to benefit from techniques related to process
and product design than from techniques that are, for instance, related to uncertainty
avoidance.

While the results of some studies ascertain that social elements of quality
management can improve performance even without the technical elements (e.g.
Samson and Terziovski, 1999; Naor et al., 2008), this study shows that techniques do
contribute to performance improvement, if and when they are supported by appropriate
cultural characteristics. This confirms studies, which claim that the integration between
technical and social elements is essential to improve performance (e.g. Flynn et al.,
1995; Sousa and Voss, 2002).

The study has certain limitations. First, the data was gathered via an e-mail survey
questionnaire; the usual limitations associated with this research approach apply
including a lack of control over who actually completes the survey. It is recommended
that further research be undertaken using different methodologies including interviews,
field studies or longitudinal case studies. Furthermore, companies function in a national,
industrial, competitive, strategic context, all of which may affect the findings presented
in this paper. It is important to explore if the performance effects reported here would be
different if control variables such as manufacturing or competitive strategy, industry
type and also company size are added and the sample is extended beyond Brazil and
Denmark.
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