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Abstract

Philip Crosby famously said that “Quality is the result of a carefully constructed cultural environment. It has
to be the fabric of the organization, not part of the fabric.” This quote suggests that quality must find new
approaches for their study that go beyond traditional conceptualizations, such as the study of the culture of
quality. Worldwide, there are a series of studies about the culture of quality. However, in Bolivia and South
America, no studies have analyzed their determinants. Thus, our research surveyed 185 Bolivian managers and
through the use of statistical modeling, we found that customer focus, quality vision, and quality values
positively influence the culture of quality. Additionally, we developed a culture of quality index to rank the
surveyed firms according to their score. We found that: (a) large firms; (b) firms that implemented quality
standards; and (c) product manufacturing firms have the highest culture of quality scores. In contrast, (i) SME’s;

(i1) firms that did not implement quality standards; and (iii) service firms showed the lowest culture of quality
scores. Finally, we discuss the implications and strategies for Bolivian firms.

Keywords
Quality, Culture of quality, Customer focus, Quality vision, Quality values, Culture of quality index.

© |IEOM Society International 960


mailto:bherbas@ucb.edu.bo
mailto:jarincanaza@gmail.com

Proceedings of the International Conference on Industrial Engineering and Operations Management
Sao Paulo, Brazil, April 5 - 8, 2021

1. Introduction

Culture of quality is a concept that emphasizes the importance of informal and non-structural aspects of quality
(Sattler and Sonntag 2016). According to Mahli (2013), a culture of quality is a system of shared values, beliefs,
and standards, which are focused on delighting customers and continually improve the quality of products and
services. Also, Campos et al. (2014) suggest that the development of a culture of quality is a strategic issue in
highly demanding and uncertain business environments to (a) achieve customer satisfaction; and (b) firm
competitiveness. Therefore, Zgodavova et al. (2017) suggest that to achieve a firm’s excellence a culture of
quality is a must.

Within the South American, and particularly Bolivian literature, there are no specific studies on the culture of
quality. Therefore, our research is the first of its kind in South America and Bolivia to study the determinants
of a culture of quality. For the analysis, we sampled 185 Bolivian firms using the dimensions suggested by
Forbes Insights (2014). Specifically, the study of Forbes Insights suggests the existence of five dimensions that
determine a culture of quality in firms: (a) customer focus; (b) organizational vision (c) values related to quality;
(d) leadership; and (e) incentives. Next, through the use of General Linear Models, we develop a statistical
model for the determinants of a culture of quality. Next, we calculate a Culture of Quality Index to classify our
sampled firms. Finally, we present our conclusions and recommendations.

2. Literature review and hypotheses

Next, we present literature relevant to our research. Afterward, we present our hypotheses and conceptual
model based on the literature review.

2.1. Determinants of a culture of quality

According to Batten (1994), a culture of quality is the set of a firm’s habits and values related to quality. These
are complemented with the daily quality practices, allowing the firm to reach its strategic objectives. Available
literature suggests that the dimensions that determine a culture of quality are (see Figure 1): (a) employee
participation and empowerment (Forbes Insights 2014; Abenbajo and Kejor 1998; Srinivasan and Kurley 2014;
Cameron and Sine 1999); (b) quality spirit (Abraham et al. 1997; Campos et al. 2014; Zgodavova et al. 2017);
(c) leadership (Forbes Insights 2014; Abenbajo and Kejor 1998; Campos et al. 2014; Zgodavova et al. 2017);
and (d) incentives (Forbes Insights 2014; Johnson 2000; Davison and Al-Shaghana 2007).

In particular:

a. Employee involvement and empowerment: it is related to customer focus. Specifically, is a way in
which the firm sees their customers as its priority. Customer focus establishes to what extent a firm’s
product or service achieves widespread acceptance and customer satisfaction (Berlinches 1998). Also,
is fundamental for the firm’s success in economies that are becoming more competitive and globalized
(Boyce 2000).

b. Quality spirit: it has two dimensions, quality vision, and quality values. Particularly, quality vision is
a strategy supported by top management and determines how the search for quality attains the
objectives in a firm (Forbes Insights 2014). On the other hand, quality values are conceptions of what
is desirable. Moreover, these guide how stakeholders (leaders, policymakers, people in general) decide
actions, evaluate people, and explain their actions and evaluations (Kluckhohn 1951). Also, they are
fundamental to firms’ growth. Furthermore, they define culture and greatly improve the scope of their
objectives (Forbes Insights 2014).

c. Quality-oriented leadership: it is related to the firm’s leadership. The leadership role of creating a
culture of quality is related to provide the vision and the direction for the firm’s improvement strategies
(Forbes Insights 2014; Tomic 2017). Early research defined leadership as one of the attributes of great
leaders (Bernard 1926). However, conceptually the focus has shifted. Current research is focused
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on analyzing leaders' behaviors, and looking to determine the causes of their success (Halpin and Winer
1957; Hemphill and Coons 1957).

d. Motivation: is related to incentives to guarantee or reward quality. Incentives are ways in which
employees of a firm should be rewarded or motivated for their achievements and performance (Dean
1994; Tomic 2017; Forbes Insights 2014). Stajkovic and Luthans (2001) classified the incentives in (i)
financial incentives (remuneration, bonuses, and prizes); and (ii) non-financial incentives (awards,
spare time).

3. Conceptual model and research hypotheses

Based on the dimensions identified in the available literature, we developed our theoretical model (Figure 1).
Specifically, next, we will present each of the hypotheses developed in Figure 1.

Customer focus

Quality vision

. Culture of
Quality values quality
Leadership
Incentives H5()

Figure 1. Conceptual model

First, the model suggests that customer focus is a means by which the firm prioritizes quality by creating patterns
of beliefs, behaviors, and practices oriented towards customer satisfaction. In this sense, available literature
suggests that customer focus positively and significantly influences a culture of quality (Forbes Insights 2014;
Cameron 1999; Adebanjo and Kehoe 1998). Therefore, a firm’s customer focus promotes the formation of a
culture of quality.

H1. Customer focus positively influences a culture of quality.

Additionally, business strategies that seek to meet quality objectives are based on the firm’s quality vision.
Available research suggests that quality vision is an element that any firm looking to develop a culture of quality
should have. Moreover, this dimension positively influences a culture of quality (Kottman and Huisman 2016;
Patel and Baker 2015; Forbes Insights 2014). Specifically, a culture of quality starts with the firm’s vision. This
vision guides values and provides it with purpose. That purpose, in turn, guides every quality decision the
operators make. Therefore, the literature suggests that the firm’s quality vision guides the firm towards the
development of a culture of quality.
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H2. Quality vision positively influences a culture of quality.

On the other hand, several authors indicate that quality-related organizational values help workers from all
hierarchical levels to make better and more responsible quality decisions. Moreover, these values are given by
management and are implemented in all the firm (Campos 2014; Cameron 2009; Tomic 2017). Specifically,
values influence operators’ behavior because they use them to decide between decisions. Quality values are
cornerstones of who operators are and how they do things. They form the basis of how operators see themselves
as individuals, how they see others, and how they interpret the world in general. Therefore, quality values act
as a moral compass that determines patterns of a firm’s behavior and thus influence the formation of a culture
of quality.

H3. Quality values positively influences a culture of quality.

Additionally, the literature suggests that leadership is an influential dimension on a culture of quality.
Particularly, a firm’s leadership should convey real and credible messages to convince employees to improve
the culture of quality (Dimitriades 2001; Guillen and Gonzales, 2001; Campos 2014; Forbes Insights 2014).
Specifically, leadership has a strong impact on a firm’s culture of quality because: (a) determines plans; (b)
prioritizes work; (c) manages; (d) leads; and (e) delegates. Strong leadership provides a sense of vision, purpose,
mentorship, and inspiration to operators. Therefore, leadership gives credibility and messages to allow the
formation of a culture of quality.

H4. Leadership positively influences a culture of quality.

Finally, the literature indicates that workers must be kept motivated to develop a culture of quality (Dean 1994;
Tomic 2017). In that sense, Kottman (2016), Tomic (2017), and Forbes Insights (2014) found that an effective
reward system of incentives is related to the development of a culture of quality. Specifically, incentives create
positive feelings on operators motivating them to follow the firm’s quality initiatives. Therefore, a firm’s reward
system motivates workers to develop and maintain a culture of quality.

HS. Incentives positively influences a culture of quality.

4. Methodology

To determine the validity of the proposed hypotheses, we used Generalized Linear Models (GLM). We selected
this statistical method because we considered that the assumption of normality was not necessary to measure
the relationships under analysis (Nelder and Wedderburn 1972) and due to possible asymmetries on the surveyed
responses. Moreover, based on Forbes Insights (2014) and Campos (2014), we developed a survey for firm
managers using 10-point Likert scales.

5. Data analysis and results

5.1 Sample description

A representative sample was collected in Bolivia from October 2017 to January 2018. In particular, 185 firm
managers from different Bolivian industries were surveyed. Our sample had the following characteristics: (a)
87% are small and medium-sized firms (SME’s); (b) 49% belonged to the manufacturing industry and 51% to
the service industry; (c) 90% were private firms and 10% were public firms; (d) 75% have not implemented the
ISO 9001:2015 standard and 25% did; (e) 60% of the respondents were senior executives, 40% were quality
professionals (quality managers, and supervisors); (f) 60% of the respondents were men and 40% were women;
and (g) the average age of the respondents was 42 years old. Therefore, as Fig. 2 shows, our sample is mostly
made up of private firms, SME’s, and firms that have not implemented ISO 9001:2015.
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Figure 2. Treemap of the collected sample

5.2 Model results

Initially, due to their non-parametric advantages (Bonnet and Wright 2000), to measure the degree of association
between the dependent and independent variables we used Spearman's rank correlations. As Table 1 shows, all
independent variables showed statistically significant associations with the culture of quality dimension (p <
0.05).

Table 1. Spearman's rank correlation coefficients between culture of quality and quality dimensions

Dimension |Spearman's p
Customer focus 0,248%**
Quality vision 0,317**
Quality values 0,320%*

Leadership 0,296**

Incentives 0,126*

Note. *p <0.05; **p < 0.01

Next, we used GLM to see whether the statistically significant relationships identified with Spearman's rank
correlations hold in our hypothesized model. Specifically, we used the Newton-Raphson approach for the
calculation of our hypothesized model, since it performs several iterations to an optimum equilibrium point at
which model parameters are consistent (Fienberg and Rinaldo 2012). This approach was chosen because it
allows us to see which variables are important in the model while keeping knowledge from the independent
variables. As a result, we calculated the standardized coefficients (B) to determine the probability of the firm
belonging to a high, medium, or low culture of quality (Cameron 1999). As Table 1 shows, our results suggest
that customer focus, quality vision, and quality values statistically influence a culture of quality (p < 0.05).
However, we also found that leadership and incentives did not significantly influence a culture of quality.
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Table 2. GLM model results

Dimension B Pr(>|z|)
Customer focus| 0,627 0,013*
Quality vision | 0,544 | 0,001%*
Quality values | 1,054 0,022%*

Leadership 0,450 0,141

Incentives 0,138 0,121

Note. *p <0.05; **p < 0.01

5.3 Hypothesized relationships

The results shown in Table 1 suggest that H1, H2, H3 are supported. However, H4 and HS were not supported.
Specifically, our results suggest that for Bolivian managers, a culture of quality is determined by customer
focus, quality dimension, and quality values. However, leadership and incentives do not determine a culture of
quality. In particular, these results suggest that Bolivian managers consider that a culture of quality depends on
prioritizing customer satisfaction, quality purpose, and the existence of a quality moral compass. Conversely,
they do not consider that strong leadership messages and incentives motivate the firm to develop a culture of
quality.

Due to the parsimony principle, we eliminated two variables of the model (leadership and incentives). As a
consequence, the variance explained (D?) increased 2% to 26.08%. Moreover, the independent variables
included in the model were positive and statistically significant (see Figure 3). This result suggests that,
although our model has a relatively low variance explained, the relationships under analysis remained
statistically significant.

. = kk
Customer focus H1: p=0,341

H2: B =0,524** Culture of

quality

Quality vision

Quality values H3: B =1,156*

Figure 3. Fitted model
Note. B: Standardized coefficient; *p <0.05; **p < 0.01
5.3.1 Model stability tests
The adjusted model underwent stability analyses introducing control variables. Specifically, we wanted to

determine if the introduction of control variables into the model increased the degree of variation between
variables to values higher than 10% (Abraira and Perez 1996; Aguayo 2007). The control variables introduced

© |IEOM Society International 965



Proceedings of the International Conference on Industrial Engineering and Operations Management
Sao Paulo, Brazil, April 5 - 8, 2021

into the model were: (a) firm size; (b) firm type; (c) industry; (d) business role; (¢) ISO 9001:2015
implementation; (f) respondent’s gender (g) respondent’s age (see Table 3).

Table 3. Variation percentage between variables

Control variables | Customer focus|Quality vision | Quality values
Firm size 3,31 1,98 2,54
Firm type 0,99 0,05 0,01
Industry 0,66 3,95 3,11
Business role 2,65 0,85 0,85
1ISO 9001:2015 6,85 0,75 1,79
Respondent’s gender 1,8 491 5,42
Respondent’s age 2,8 1,16 1,98

The values presented in Table 3 show that no control variable causes significant instability in the model
(variation percentage < 6,85%). Moreover, Aguayo (2007) suggests that a model can be considered stable when
the inclusion of control variables does not change the percentage of variation higher than 10%. Therefore, our
model is statistically stable (see Table 3).

6. Culture of quality index

Additionally, based on the variables of the adjusted model (see Figure 3), to classify the surveyed firms we
calculated a culture of quality index. This index calculated the ranked position of each firm concerning its
culture of quality. Moreover, this index classified each firm using a scale from 1 to 100 points. The results
shown in Table 4 show the first 10 firms (out of 185 firms) for our calculated culture of quality index. In
particular, the table reveals that large firms are the first 10 firms of the ranking, and are the most likely to have
a high culture of quality. Furthermore, five firms belong to the manufacturing industry and five firms are from
the service industry. Finally, eight out of 10 firms have implemented ISO 9001:2015 standard. These results
revealed that a high culture of quality is common in firms that are: large, have implemented the ISO 9001:2015
standard, and belong to the manufacturing or service industry.

Table 4. Culture of quality ranking

Ranking Firm Probability of h}gh Index value
culture of quality
1 Banco Bisa S.A. 0,965 96,50
2 Banco Nacional de Bolivia S.A. 0,964 96,42
3 Embol S.A. 0,962 96,22
4 Imcruz Comercial S.A. 0,958 95,89
5 Pil Andina S.A. 0,959 95,88
6 Tigo Telecel S.A. 0,957 95,75
7 Unilever Andina Bolivia S.A. 0,951 95,13
8 YPFB Refinacion S.A. 0,951 95,08
9 Grupo Venado S.A. 0,949 94,88
10 Banco Mercantil Santa Cruz S.A. 0,946 94,57

Next, to further analyze our results, we grouped firms according to their size, implementation of ISO
9001:2015, firm type, and industry. As Table 5 shows, higher culture of quality indices is common to (i) large
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firms; (ii) firms that implemented the ISO 9001:2015 standard; (iv) and belong to the manufacturing industry.
Conversely, the firms that showed the lowest culture of quality scores are (a) firms from the service industry (b)
firms that did not implement the ISO 9001:2015 standard; and (c) SME’s.

Table 5. Culture of quality indices for Bolivian firms

Culture of quality index | Score
Large firms 70,39

ISO 9001:2015 67,29
Manufacturing industry 65,44
Public 61,06

Private 59,44

SME’s 57,44

No ISO 9001:2015 56,04
Service industry 39,95

These results from Table 5 suggest that higher quality of culture indices are due to (a) increased capital, specialized
human resources, and machinery in large firms (Kottman 2016; Forbes Insights 2014); (b) the useof quality
standards that show firm’s motivation to improve their quality (Hildebrant 1991); and (c) higher standardization
and use of quality standards in the manufacturing industry, and thus higher customer satisfaction(Fornell et al. 1996;
Gao 2012). On the other hand, the lower culture of quality indices are due to lower firm size, higher process
variability, and the absence of a clear quality framework for improvement (de las Casas 2016; Fornell et al. 1996;
Pino 2006).

7. Conclusions and discussion

Our study analyzed the determinants of a culture of quality in Bolivian firms. We surveyed 185 firm managersfrom
different Bolivian industries. Statistical modeling showed that a culture of quality is positively and significantly
influenced by customer focus, quality vision, and quality values. However, our results show that leadership and
incentives do not influence a culture of quality. These results suggest that for surveyed managersa culture of quality
does depend on customer focus, quality dimension, and quality values. Nonetheless, leadership and incentives do
not determine a culture of quality. In other words, Bolivian managers consider thata culture of quality depends on
prioritizing customer satisfaction, quality purpose, and the existence of a qualitymoral compass. However, surveyed
managers do not consider that strong leadership messages and incentives motivates a firm to develop a culture of
quality. In contrast to the surveyed managers, Srinivasan and Kurey (2014) suggest that managers should see quality
as a top priority, “walk the talk” on quality, and emphasize theimportance of quality. On the other hand, similar to
the results of Srinivasan and Kurey (2014) our results alsoshow that incentives do not determine a culture of quality.
In other words, operators must be passionate about eliminating mistakes. Therefore, the literature suggests that
Bolivian managers should emphasize strong leadership without showing gaps between what they say and what they
do about quality. Furthermore, we developed a culture of quality index which showed that higher culture of quality
indices are common among large firms, firms that implemented quality standards, and from the manufacturing
industry. Conversely, the lower culture of quality indices are common among SMEs, firms that did not implement
quality standards, andfrom the service industry. These results suggest that these firms should improve their
customer focus, developa compelling quality vision, develop the firm’s quality philosophy, standardize their
processes, and increase customer satisfaction.
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Every research has limitations, and our research is no different. One of the limitations of our research is related
to the model itself. Specifically, our model has a low variance explained. Future studies can use structural
equation modeling or other methodologies to confirm the relationships we found. Moreover, other researchers
can use different scales for leadership and incentives to test whether their relationship with the culture of quality
is statistically non-significant. Additionally, researchers from other South American countries can use our
framework to test the culture of quality of the firms operating within their borders.

Finally, our research shows that Bolivian and South American firms can evaluate their culture of quality to
improve their global competitiveness. Firms should always remember that as Philip Crosby once said “Quality
is the result of a carefully constructed cultural environment. It has to be the fabric of the organization, not part
of the fabric.”
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