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Welcome to the 2~ International Conference on Quality Engineering and Management!

After the successful organization of the 1+ International Conference on Quality Engineering and
Management in 2014, it is our pleasure to welcome you to the conference 2~ edition at the University
of Minho, again in the historic city of Guimaraes, Portugal. This event combines two areas that are not
usually brought together: Quality Engineering and Quality Management. We hope that the results of our
effort will translate into a successful venture, making gradually of this conference an important scientific
event in the field of Quality. As was our aim, since the beginning, the conference covers different topics
related to Quality Management and Quality Engineering, including Standards, Continuous Improvement,
Supply Chain Quality Management, Management Systems, Six Sigma, Quality Tools, Quality Management
in Higher Education, Quality Management in Services and Total Quality Management.

In this 2~ edition the balance between Quality Management papers and Quality Engineering ones is more
clear, thus accomplishing one of the fundamental goals of this conference. Approximately 120 papers
have been submitted and almost 85 were accepted for presentation, after review from the Conference
Scientific Committee. Additionally, some of these papers were selected by the Scientific Committee to be
considered for a special issue that will be published by the International Journal of Quality and Reliability
Management (SCOPUS indexed journal). Papers accepted correspond to authors from all around the
world, with more than 20 countries represented at this level. Therefore, a warm acknowledgment to all
speakers and authors is well deserved — Thank You! The success of this second edition derives from their
efforts and participation!

We would like to thank all of our four keynote speakers, who will be with us during the two days of the
event: Eric Rebentisch, Jiju Antony, Lars Sorqvist and Marco Reis. We have here the chance to
listen to their contributions and new research development insights, coming from some of the most
influent current Quality Academicians. Many thanks also to all the excellent work carried out by the
Scientific Committee during the papers selection process. We must acknowledge as well the institutional
support received from the School of Engineering of the University of Minho, University of Coimbra,
University of Girona, International University of Catalunya, Portuguese Association for Quality, Algoritmi
Research Centre, Luso-American Foundation, American Society for Quality, Portuguese Institute for
Quality, Brazilian Association of Production Engineering, Brazilian Society of Quality and Excellence in
Management, Quality for Excellence Consultancy, BQualidade, Target and Cempalavras.

Again, let's take advantage of this great opportunity and make with your contributions an event with
Quality, shared and built by such a top level group of participants!

Enjoy your conference! Thank you all!
University of Minho, July 14, 2016.

Paulo Sampaio (Conference Chair)

Conference Co-founders

Paulo Sampaio, University of Minho

Anténio Ramos Pires, Portuguese Association for Quality
Pedro Saraiva, University of Coimbra

Marti Casadesus, University of Girona

Frederic Marimon, International University of Catalunya
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Framework for monitoring process control with finite
mixture distribution: Application in company of alimentary
sector

Vicentin, D.S.v, Silva, B.B.”, Piccirillo, I.N.»Bueno, F.C.”and Oprime, P.C.?

» Department of Industrial Engineering
Federal University of Sao Carlos

Sao Carlos, SP, Brazil

ABSTRACT

Purpose. The main objective of this study is develop an application with finite mixture of probability
distributions control charts, we selected a process of a company in the food sector, whose products
consist of dough with wheat-based.

Design/methodology/approach. This article has an approach of the case study in company of
alimentary sector with the following steps: i) to collect the master sample from different production
batches; ii) with graphical methods verifying the quantity and the characterization of the number of mixing
probability distributions in production batch; iii) to adjust the theoretical model of probability distribution of
each subpopulation in production batch; iv) statistical model considering the mixture distribution of
probability and assuming that the statistical parameters are unknown; v) with numerical methods finding
the constant statistical A that results in a type | average error oo = 0.27% when the process is under
control. This study was applied to a food industry in which T subpopulations were identified to find the
finite probability distributions, and, for after, we have been finding the K constant by type | error of 0,27%.

Findings. This search results in a complex graphic because it involves more parameters to be
considered in its calculation. Nevertheless, it can help the practitioners to monitor on a single graph
multiple streams of the production process with similar efficiency to the traditional control chart.

Originality/value. This article is contributing with a statistical graphic design for monitoring production
batches from different machines, processes or flows. Customers have applied this graphic design when
they continuously receive product batches from a supplier and they need to monitor statistically the
critical quality characteristics of the product. There is another practical situation that can affect the
performance of control charts and it has only few studies about it.

Keywords: Mixture distributions, Control chart, Quality Management, Alimentary sector



Paper type: Case study

INTRODUCTION

Control chart is a technique that is used to monitor and improve production processes and is applied to
many industries (Woodall, 1985). Control charts have been using for monitoring the process, showing the
occurrence of lack of control and or trend of this occurrence, avoiding unnecessary efforts and
interference costs or inadequate corrections on the process when this intervention is not really necessary
(Baker and Brobst, 1996; Graves et al., 1999; Elg et al., 2008; Yang et al., 2012). The online monitoring
of process variability using Shewhart control charts can ensure high standards of quality levels and
maintain acceptable levels in the number of nonconforming items.

According to Montgomery (2013), Walter A. Shewhart developed in 1924 the concept statistical control
chart, which is considered generally as the formal beginning of statistical quality control. According to
Bersimis, Psarakis and Panaretos (2007), in the industry, there are many situations in which monitoring
of one or more characteristics related to quality procedures is necessary. For this purpose, control charts
play a key role in ensuring the monitoring and control of critical product quality characteristic processes.

The classical concept of control charts recommends stopping the process when there is indication of
special causes, in order to keep the production process at a stable variation level. However, there are
cases in which it is not financially viable to intervene, even in the presence of special causes. It is our
opinion that the goal of a process control system is also making economic decisions about the process,
and it means analyzing the impact of taking an action when it is not necessary (overcontrol). When the
benefits of stopping the process in the presence of special causes are lower than the costs it may be
considered an overcontrol.

Unfortunately, the use of statistical estimators for unknown parameter, turn control chart limits into
random variables, due to estimate errors. This fact compromises the control charts performance in phase
Il (Epprechet et al., 2015; Saleh et al., 2015; Castagliola et al., 2013; Castagliola et al., 2009; Shawiesh,
2009). The control chart performance is evaluated according to its capacity to detect special causes with
the lowest type | error. This performance in phase Il is evaluated through the expected average run length
(ARL) and the standard deviation of the average run length (SDARL), which are influenced by the
estimated parameters (Saleh et al., 2015).

Although all of these studies, is not observed in the literature studies that focus on a common problem in
industrial processes: the finite mixtures of probability distributions. For these cases, the traditional chart
X is not convenient for reasons of costs and the normality assumption of the probability distribution. The
development and application of finite mixture models distributions can be found in studies such as, for
example, Everitt and Hand (1981), Titterington, Smith and Makov (1985) and West (1992). The finite
mixture models offer an interesting alternative for the non-parametric modeling, to be less restrictive than
the usual distribution assumptions (Diebolt, 1994).

The probability distribution of the mixture can be characterized as a probabilistic combination of two or
more random variables (Dixon, 2012). Mixtures of distribution models are formed from a weighted
combination of two or more underlying distributions with g(x) = X; a; f(x); ; £ @ = 1. These models

often appear on statistical models of perception, cognition and action in which a finite number of discrete
internal states probabilistically is inserted through a series of tests (Yantis; Meyer & Smith, 1991).



This paper has the objective to analyze the construction of graphs of statistical process control with a
mixture of probability distributions. Thus, for the purpose of developing an application of control chart with
finite probability distributions mixture about a selected process from a company in the food sector, whose
products consist of dough with wheat base. For this case, it is proposed to analyze the process
considering the finite mixture of probability distribution. It is proposed to build statistical control limits of
quality characteristics, whereas the overall probability distribution resulting subsets of the manufacturing
process with a probability distribution function (£d.p) known. A theoretical model will be developed and
evaluated the performance of these graphics, considering two scenarios: 1) assuming that the parameters
of £d.p. are known; and 2) in the case where the average is unknown.

Description of the proposal. It will be applied the method in an industrial process whose quality
characteristic is derived from finite mixtures of probability distributions. The result of this approach will be
compared to the traditional approach of Shewhart charts. Figure 1 represents the histogram formed by an
expanded sample of 4000 units, extracted at random, at the end of the line of a manufacturing process of
pasta, whose quality characteristic is the weight of each processed unit (detailed steps of the process are
presented in Figure 2, which is in section 5). The histogram in Figure 1 indicates a mixture of probability
distributions arising from the process characteristics, in particular, the error of the cylinder shape that
generates non-uniform thickness and therefore different weights.

The mixture of probability distributions for different subpopulations of the process precludes the use of
traditional control charts. An alternative is to monitor that subset (in this case, each position of the
cylinder). However, it is a costly alternative. The proposal is to develop a control chart considering the
combination of the different functions of probability densities and thus build a unique graphic control,
whose samples are collected regardless of the origin of the extracted sample.
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Figure 1 — Characterization of the distribution of the manufactured units weights.



MIXTURES OF FINITE PROBABILITY DISTRIBUTIONS

Let X be a random variable, whose values are contained in a sample space, €2, and its distribution can be
represented by a probability density function for continuous variables or mass function for the discrete
case as (Titterington; Smith and Makov, 1985):

plx) = my fy (e + wa faloed + ==+ fie ()

Where T > (, Ef‘ m=Lj=1.,le j fi(x}dx = 1. The parameters 7; are weights of the mixture

of the distributions or subpopulations. Because the probability density functions have parameters, a finite
mixture of probability distributions can be represented generally
Ty £y (3] 0,) + 1pfa (x105) 4« 4+ mfi (x]8y ), where @ represents the parameters fj{x}. For example,

for a mixture of two normal distributions with the same standard deviation g, different averages p, and
uz, and the total density function of the parameters that is w = {m, py, pa, @), and the probability
represented by:

plxla) = m@(x|py. o) + (1 — w0 (xlg,, o)

It can be written a generic function of the probability density function of a finite mixture with k
subpopulations as:
E

plele) = > £(x]6)

=1

The equation of the mixture probability density functions indicates which categories (subpopulations or
sources) in which the experimental unit is obtained in which the x value of the variable X is derived from
one of these k categories. Thus fij(x) summarizes the probability distribution of X wherein the

observation is obtained from a category j and 1 indicates the probability of observing be from one of
these categories (Titterington; Smith and Makov, 1985).

A variety of important properties mixture distributions has been known, and these properties have been
exploited to identify mixture distributions. Clearly, if the reference distributions have comparable
variations and are sufficiently different in the central position measurements, a mixture of the two
distributions is bimodal, where there is a mixture of three or more is multimodal distributions (Dixon,
2012).

To identify the mixture probability does not seem to be a trivial task. The existence of bi- or multimodal is
a way to identify the existence of subpopulations mixture. The mode is a maximum point, and the
existence of k-modal can be an identification mixture. Through a histogram, it is identified if there is a
multimodal distribution. However, there is the possibility of errors to occur. On the one hand, the
unimodal distribution can hide the existence of two subpopulations; on the other hand, to identify if there
is more than one mode by a histogram does not necessarily conclude that there is more than one
subpopulation in mass data. In general, it is considered that a pure component is unimodal but this is
not always true.

There are charts and multivariate methods such as cluster analysis and discriminant function that can be
used to identify a mixture of probability distributions (Titterington; Smith and Makov, 1985). In this



article, it is believed that mode can be a mixture indicator despite the arguments against. It will be
explored with a histogram with graphs of normality tests and bitangentiality to identify mixtures of
probability distribution.

Decomposition of the variability with mixture of probability distributions. The overall variance
consists of the internal variance of each subpopulation, Gf plus the variability that caused differences in

the averages between subpopulations. Let 5@ = &, Efﬂ[x;j - EIE be the total sum of squares to /
subpopulations with 6 individuals, £@Qe = E;}(x;} —i;,)z be the sum of squares internal to each
subpopulation, S@w = X, ;(%, — £)* be the sum of squares among subpopulations, and @® be the
internal variance of the subpopulations. It can be defined that gg = %E; fy and p; — (g — g, ), Where

u is the overall average and the averages of each subpopulation (e, g ). If gy = g, + &, &, it implies

that &, = Lol _ 1t
YT e T g

Since that nE($@) = (kb — 1)a? 4+ b X 1, * and, dividing this equation (ak — 1}, it follows that:

£(5Q) _ (ab—1)a?  bEry?
(@b—1) (ab—-1)  (ab—1)

Thus, you have the following relationship:

b b b
2 _ 2 2_ % 2 z_ 2 2 2
gf =g +(¢E.- 1}2}*; a +(m§~ l}zzlé’; gc=ga -‘r-[mg_ l}ﬂ Zé}

Where Gtz is the total variance. By dividing the expression above @2, obtains the following relationship:

% _ b 2
gt 1 +£i£h'—1:-2: G”.

If it is assumed that

o E, and extracting the root, it follows that:
(ab-1y I

2
gt 1 2
P peiZe

This estimation should be observed carefully. It is considered reasonable for a ratio smaller than 5%, or it
can be valid when - VL
fab—1] ab

Performance of control charts with finite mixture of probability distribution. The performance
of control charts is evaluated in terms of the distribution of the expected value of the Average Run Length
(ARL) when the parameters are estimated for the determination of the control limits. This study will
assess the performance of the proposed charts when there is mixture of distributions through E(ARL) for
the unknown mean and known standard deviation equally for each k category. For simplicity, assume
that there are k=3 categories with different means. First, it will be analyzed the case when the
parameters and probability distributions are known; in this case, it is assumed that each f;{x} have the

normal £d.p.



Method 3: A subset consists
measures the output of
combining flows.

Method 1: A subset Method 2: Collect the data for
consisting of one or each stream separately. A
more measurements of subset consists of only one
each stratified flow stream of measures.

Figure 2 — Characterization of methods to collect data from multiple process flows for construction of
control charts. Source: Autornotive Industry Action Group (AIAG, 1991).

As Automotive Industry Action Group (AIAG, 1991), it assumes also that the samples are taken at random
and are examined together, in which it is built a control chart for the entire set of collected data, as
described in Method 3 of Figure 2, which presents three methods for data collection when the production
process is composed of multiple streams. Thus, it is important to understand the sources of variation
between and within subgroups to analyze and interpret the control chart and how they affect the process.

Figure 3 shows the production plan with four streams (F;, Fs, F3 and E;) and how they can be united in

one control chart rather than building separate graphs for each stream. This production plan scheme can
be very useful for obtaining information necessary at the end of the production line to be delivered to the
customer.
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Figure 3 — Production Plan

Case 1: Parameters of the functions of density of known probability. Since X is a random
variable drawn from a population, for example, with k& = 3 categories or subpopulations, normally

distributed with parameters @ = (W, 1a, pa, 91, 92,93 ), with the following probability density function:
plxla) = m Oxlpy, a1} + ma@(x| g, 2) + w3 0(x |z, 73)

Also for simplicity, we consider that ¢; = ¢3 = o3 = &;, and also that the global average is obtained
by Hg =w. Another assumption is that each 7 extracted sample have probability 7;, to be from

the subpopulation 4  The estimator of the population mean it is the sample mean given by
= ;:Z{Ll %;. The upper and lower control limits (UCL; LCL) are calculated by:

Rae i Rdg
N LCL = Mg =

Being the center line of the graph (LC) at gg, the probability that a point be within the control limits is:

P(x € [LIC,LSC])= my P(LIC = % = LS8C|py, o) + maP(LIC = X = L5C|pa, o) +
P (EIC % § % LSC|puz, o)

UCL = pg +

Expanding this formulation, it follows:



P (g% < 2y 5% ) 0 2% £ g + )
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T,

Koy  _ ko, Y
"r'ﬂ'sp(ﬂa —EE xiﬁ*n*‘ﬁ #3&}
In state of control, each subpopulation has average g = {gt1g,2q. £z} Given that there is indeed

mathematical relationship between the average distances of each subpopulation and the overall average,
and assuming that gy = pag, then we have the following relationships between the overall average and

average each subpopulation: gtg — gtyg -+ & &y ptg — gz — &30, Where 0 if the number of standard
deviations of the difference between the subpopulations. In this specific case, for k= 3 and where the
averages of the subpopulations are equidistant, & = &, =& and &, = 0.

Following the proposed expansion, considering the possibility of a process to be out of control also in
terms of the number of standard deviations, this process state is represented as follows:

= pyg T ta;
fg = fizg T TO;
Hz = Hag -+ LO:

If ¢ == I, the process is out of control. Otherwise, the process is in a control state.

Considering these relations and assumptions, that the probability distribution of subpopulations are
represented by normal distribution, with known parameters and whose samples are from subpopulation
with 7, probability. Thus, it is possible to determine the sample probability with » size to be in region

inside the control limits, subtracting g, from inequalities of each subpopulation, we get the following
result:

P(x € [LIC,LSC])

ke _ ka \
=R]F(ﬁg_ﬁ_#1 = A= Hy Eﬁtg'f'ﬁc_#l .“1:‘5}
ka _ ka 1
+ 1P (HU _ﬁt — ey B X =, =y -+-?T: — iy ,u.&,-:r}
ka _ ka 3
+ P (“a —ﬁt—pg Xy = g -f-?ﬂt—,ua ,ug,a}

Replacing ftg and g, from the relations showed in above, to 6 and t, we obtain:

ka; - kay
WIP(.':‘HQ I 616¢ i pig 0 X — Hg =g, | G0y | N H1g to ‘Fﬁ;ﬂ)
.I%'ﬂ'r _ !_E'ﬂt
+rsz'( —ﬁ—ﬁzﬂ—mﬁx—#gﬁﬁzﬂ'f‘ﬁ—ﬁza—m‘ﬁmﬂ)
kﬂr _ kﬂr
+ﬂ'3?(ﬁ31]—!‘.O'-gﬂr—g—ﬁgg—tﬂﬂx_#a =ty — 030: 'Jr‘ﬁ—ﬁgg—tﬂ‘ﬁg,ﬂ)

And multiplying each inequality by %
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Replacing, in the above equation, the relation % = (1+-3;§

P(x € [LIC,LSC])

1 1 1
=mP| & |14+ f ’4 +7 F—tn =z 51-‘;‘?1.‘&1-1- zﬁf -l-.&.-n;ﬁ’:".lll-{-f 8% =t a0
3
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Making this relation in terms of normal Zd.p., |t can obtain:

P(X e [LIC,LSC])
(ﬁiﬁ l1 -+ — z ff; + k1. l —-IE f?_r)
i

=T,

For this case, the number of parameters for P{x € [LIC,LSC]) calculation is
@ = {1y, M2, W3, Kk, &, t, 1}, and the sample mean number to detect a point outside of the control limits
is obtain like:

1

ARL =
1—P(% € [LIC,LSC])




Case 2: When the probability mean functions are known. For g, #,q and g, unknown,
¥ E (f—w‘ﬁ-f-i-kc‘fﬂ= (Lﬁ; E}C'E}, which (Lﬁ; EFCE) are assumptions of control limits.

g a
Assuming(XLl, ...,Xm), i=12,..rm are independent sample of random variables from

subpopulations finite mix, which the estimation of average is given by:

ki k{3
X=— x
mun i
j=11i=1

In the fase Il, the 7 sample size are taken without category or subpopulation distinction and the sample
mean is calculated X, from {XM, Xag,..,;{t_n}. Making the development, we have the sampling

probability within the control limits, in the following way:
P(LELy = X = UCL)

_ 53 1 -2 1 2
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— 1 1
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|
=
——

1 1
+3 |e| = GuyE 1+—Zc’;’f+k~ﬁ 1+—Zaf-m
in E L E L

w 1 2 1 2 )
- I___!'.?g"qgﬁ 1+EZ§E —k'\ﬁ 1+EZE§E — fa

W ‘;

The number of involved parameters, in this case, when the averages are known, is
@ = {my, M2, 73, k, &, €, 71, n} and the expected average number of samples until the occurrence of a
point outside the control limits is given by:
= 1

e —— el o}
—w[1—P(LCly = X = UEL)]
Where ¢ the probability density function of the standard normal distribution. The expansion for k> 3 can
be made in the same way.

RL = ARL(my, Wo, W3, k, 81, 82, 83,6, mym) = widw
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CASE STUDY

Process description and control plan. As mentioned, for implementing the proposed improvement,
it was selected a company process in the food sector, whose products consist of dough with wheat-based.
The example shown is similar to the processes of metalworking industries, a process in which product
can pass through different production lines, with different parameters and probability distributions. The
general feature of the process is illustrated in Figure 4. The manufacture starts with the preparation of the
dough, placing the wheat in the trough base for homogenization. Then the mass is removed en bloc and
placed in cylinder mold and processed to obtain a uniform thickness. After that, it is bent and back
cylinder and cut into discs coming out in horizontal rows arranged in five positions.

Pastel dough Prepare pastel dough
process

Fill dough shaping
machine

Knead the dough
(6 cylinders)

Knead the final dough
(1 cylinder)

Apply separator Leftover
plastic, chop dough
dough and plastic
and stack.
Separate plastic Group in
from No Approved? Yes bowls, pack
leftover dough and box

Figure 4 — Scheme of the production of pastry dough line process.

Graphical identification of the mixture and the weight of probability distributions. The first
step is to identify the mixture of subpopulation that is part of the process shown in Figurel. The aims are
to verify if the database is from a mixture of probability distribution, to identify the amount of these
mixtures (k mixtures), to calculate the probability of these distributions and to estimate the parameters for
each of the k probability functions.

One of the techniques for achieving these aims is with the graphic based on the density of probability
function. The Figure 1 shows at least three probability distributions. The Figure 5 shows the normal graph
of probability distributions for the database of Figure 1 which indicates two clear inflection points at the
ends of the standard curve and two or more probability distributions in the center of the intersection.

11
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Figure 5 - Plotting the normal graph of probability distributions for the database of Figure 1.

The Figure 6 shows the same information but there are deviations of the score in the normal distributions
for each value in the real scale. If there is a pure mixture without subpopulations then what is expected is
that the normal patterns of values fluctuate around zero. The challenge is to find how many populations
are on the database.

Detrended Normal P-Plot: Kg padrao

Deviaticn from Fxpected Valtie

-2.0
480 500 £20 540 560 580 600 520

Figure 6 — Expected deviations of the scores in the standard normal distribution for the database of
Figure 1.

It was tested three and four subpopulations through the graphical method and it was identified four
subpopulations as shown in Figure 7. When three subpopulation were tested, the subpopulation from the
mass data center has points of inflection and light fluctuations of normal non-random scores around zero.
The mass data was divided into four subpopulations with density functions of Gaussian probability
because the Chi-square test indicated no statistical evidence to reject the hypothesis of non-normality for
each of the probability distributions.
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subpopulations.
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Figure 8 — Clockwise from left to right, plotting normal scores from position 1 to 3, considering three
subpopulations.

When identified subpopulations, it is necessary to identify the parameters of these subpopulations. In this
case, as the distribution of the normal will be adjusted so y, ¢ and the weights of ; will be estimated.
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The Table 1 shows the estimated parameters and it can observe that the weights are approximately equal
to each subpopulation.

Table 1 — Estimated parameters of subpopulations.

Valid Mean Median Mode Minimum Maximum Std.De Skewnes Kurtosis

Sub s
population
1 1000 508.7 508.7 508.1 496.3 521.6 3.7319 0.0824 0.0826
2 1002 543.5 543.7 544.6 534.7 549.7 2.9900 -0.1900 -0.4133
3 998 552.5 552.5 Multiple 549.8 556.8 1.2245 0.1583 -0.2983
4 1001 579.9 579.9 Multiple 558.6 598.9 5.6569 -0.0395 0.2906
Population 4000 546.2 549.7 Multiple 496.3 598.9 25.6965 -0.1815 -0.9390

Table 2 - Estimated parameters of m and .

Subpopulations L )
1 0.2500 1.4575
2 0.2505 0.09546 2.2179
3 0.2495 -0.2470
4 0.2503 -1.3133

GRAPHIC PERFORMANCE ANALYSIS

In the case, there are subpopulations k=4 whose probability density functions are adhered to normal and
estimated parameters from the data of Figure 1 are shown in Tables 1 and 2. Then, it can be written in
the mathematical function of AARL in which parameters involved are
o={rm_1m 2m 3m4k0o_1,6_2,6_3,0_4,tm,n}, butas m=m_l=mn_2,=m_4 will be considered equal
weight for each £dp Thus, the expected average number of samples until the occurrence of a point
outside the control limits is given for (when t=0, the process is in control):

- l

E(ARE) = AARL(T, k8,05, 8,84, t,11, “r=J _
(4RE) (kb 0pbsbutimnl = | o % = weL)

]qﬂl:w)dw.
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FRAMEWORK FOR PRODUCTION WITH MIXTURE DISTRIBUTIONS

To illustrate and to assist in defining control chart design (size and amount of samples) was done a
framework (Figure 9) that provides instructions when production consists of several flows and the data
belong to a mixture of probability distributions.

When:

A e A e g k— {Lz2,..,i}

X o
k= i‘i:ﬂ%
N = sample size of subpopulation k

Rg %
Ty = P-‘_r' Ny = LI:l Ny

s = BT
k Ny-1

§ = py — pe tig = global average.
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Identify the k subpopulation

e —

!

Structure k subpopulationsize

Identify the distribution

-

!

Modeling

l

Adjustm andn

—

Graphic method

Normal — Graphic method

K = unknown for n=5, ARLy=3
and m=5

Figure 9 — Flowchart for control chart for distributions mixture.

The results obtained by simulation of Maple program (see table 3), using of framework of figure 9 as a
guide and the model developed in section 5.2, show that for a production in control, for k=2.325, the type
| error is 0.00273 (traditional value in the literature is 0,0027). So, it is expected a value to ARL equal to
366.12, in other words, it is expected to occur a point outside the limits control for each 366.12 samples
extracted in the process.

Table 3 - Estimates of parameters 4A4A&Lg and K generated by Maple.

k AARL, k AARL,
2.050 54.93 2.250 207.27
2.075 63.90 2.275 249.47
2.100 74.64 2.300 301.56
2.125 87.55 2.325 366.12
2.150 103.14 2.350 446.47
2.175 122.01 2.375 546.86
2.200 144.96 2.400 672.79
2.225 172.97 2.425 831.40

2.450 1032.00

For the procedure shown, traditionally assuming a type 1 error 0.0027 (a=1/366.1), it is necessary to

follow the steps:

16



e Remove an odd sample size;
e [Estimate the mean and standard deviation (x, 6);
e Plot a control chart;

e Qperate the production system - Phase II.

CONCLUSION

This study contributes to industry and researches who working in cases where there are different
machines and flows for production of products once it presents an alternative solution to Shewhart charts.
The purpose of this study was to analyze the construction of graphs of statistical process control with a
mixture of probability distribution.

The case analyzed showed an application of control charts with finite mixture of probability distributions in
a process of a company in the food sector whose products consist of dough with wheat-based. It was
observed that proposed graphic of this research is more complex because it involves more parameters to
be considered in its calculation. Nevertheless, it can help the practitioners to monitor on a single graph
multiple streams of the production process which explains the development and implementation of this
study.

As the research limitation, there is application in a single case requiring checking in other cases with
similar issues.
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ABSTRACT

Purpose - The number of management systems standards has increased and among the most recognizable
ones are ISO 9001, ISO 14001 and OHSAS 18001. The need for integration has arisen due to such an
increase and adoption of more than a management system by companies, and this process is known as
Integrated Management Systems (IMS). Some authors have argued the use of IMS contributes towards
sustainability. This manuscript presents an instrument for the assessment of the integration of different
management systems and sustainable performance.

Design/methodology/approach - A review of IMS, maturity of IMS and sustainability was conducted for
the preparation of the instrument. For the questions about IMS, it is used this references: Domingues (2013),
Poltronieri (2015), Bernardo et a/. (2009) and 1SO 9001:2015. For the questions about performance it is used
GRI. The test was sent to 19 individuals for evaluate the instrument.

Findings - One answer was excluded, because it was half answered and the 11 others improved the
understanding of the questionnaire. As a result, the order of some questions was changed, some others were
reformulated, and a new classification was created.

Originality/value - The importance of this study lies in the development of an instrument that helps the
assessment of the maturity of integration of management systems and evaluation of sustainable performance.
The instrument can be applied as a survey for the analyses of the IMS contribution to sustainability.

Keywords: Integrated Management System, performance, sustainability

Paper type: Research paper
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INTRODUTION

There is an increase of organizations adopting standards of management systems. One of the most
widespread is the 1ISO9001 (Quality Management System), which was established in 1987. However, there
are many others standards, some general and others for specific sectors. Among the generic standards, we
can mention: 1SO14001 (Environmental Management System) and OHSAS 18001 (Health Management
System and Safety).

Some problems happen when companies adopt more than one management system separately. Zeng et a/.
(2007) pointed some troubles such as duplicate efforts in terms of documentation, control forms and
procedures; and the difficulty of ensuring alignment of strategy with different management systems. With the
increase of certification’s number and the adoption of more than one management system, companies have
been worried with the integration. Therefore, IMS (Integrated System Management) emerges in this context.
The integration can occur in different ways and in different levels. The maturity’s approach is the origins in
quality area in 1979 with Crosby’s Quality Management Maturity Grid. According to Maier et al (2012),
maturity models assist in the representation of cumulative number of stages that facilitate the visualization of
where the company is and how much longer to achieve best practice. In the specific case of IMS, there are
two papers that address the evaluation of maturity: Domingues (2013) and Poltronieri (2015). This evaluation
is important because it help to promote greater integration and consequently take advantage the benefits that
integration provides, such as decrease of documents, reducing costs and reducing the number of audits.
Another issue that has been highlighted is the sustainability. Brundtland (1987) establishes that sustainable
development should ensure the needs of the present without compromising the needs of future generations.
Elkington (2001), in his book "Cannibals with Forks," introduces the concept known as triple bottom line,
which states that to achieve sustainability is necessary to be aware of the social, environmental and economic
dimensions. Based on the dimensions introduced by Elkington, the GRI (Global Reporting Initiative) has
established guidelines for preparing sustainability reports. According to Santos (2009), others studies have
emerged adding others dimensions for sustainability, nevertheless what has prevailed is still the social-
environmental-economic tripod.

There is in the literature studies about specific standards and performance, IMS and performance, IMS and
sustainability, but none of these studies address the issue of integration and maturity of IMS, linking these
issues with their impact on the environmental, social and economic. One way to verify if the integration of
management systems contributes to sustainability is analyze the relationship between integration and
performance's social - environmental - economic. It was developed an instrument that is presented in this
article to check in practice the relationship between IMS and sustainability, which has been tested in people
who work in industries and specialists.

LITERATURE REVIEW
Management systems

ISO (2015a) define a management system like a set of procedures that an organization needs to follow if it
wants to achieve your goals. In small organizations, the way of doing activities normally it is done informally
and for few persons. The process to make clear what should be done and how it should be done is known as
the management system.

The number of management systems is growing, among them: 1ISO9001 (Quality Management System), ISO /
TS 16949 (Quality Management System focused on the automotive sector), 1ISO14001 (Environmental
Management System), OHSAS 18001 (Occupational Health and Safety Management System), 1S022000
(Food Safety Management System), ISO50001 (Energy Management System), 1SO27001 (Information
Security Management System), NBR 16001 (Social Responsibility Management System). The research of ISO
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(2015b) revealed that between the years 2004-2014, the number of ISO9001 -certification worldwide
increased from 660.132 to 1.138.155. In the same period, the number of certified organizations in ISO14001
rose from 90.554 to 324.148.

Jorgensen et al. (2006) have pointed to the fact that the standards are becoming more consistent over time
and have emerged framework for integration in different countries. The I1SO (2008) published a book called
"The integrated use of management system standards", which provides advice on how to integrate
standardized management systems. The ISO established the Annex SL for management systems standards to
facilitate the integration and consistency of the different standards. The purpose of Annex SL is to provide a
similar structure, with texts and terms in common (Tangen and Warris, 2012).

The organizations have adopted more than one management system, which has led the search for the
integration of these systems. According Karapetrovic and Willborn (1998), the emergence of Integrated
Management System (IMS) happens when two management systems come together and resulting in the loss
of independence of one or both, but without giving up their individual identities. In accordance with
Beckmerhagen ef a/. (2003), the integration of management systems can be defined as the process of uniting
different specific functions of management systems within a single system.

The main benefits of integration cited by several authors are: reduces of documentation, improves
communication, reduces number of audits, improves both decision-making process and resource utilization,
facility in promoting continuous improvement, promotes a better alignment with strategic planning, holistic
view, better involvement of employees, reduces bureaucracy and costs, eliminates conflicts, among others
(Poltronieri, 2015).

Evaluation of maturity

Maturity model is a structure constituted of parts that define the maturity in a specific area (PMI, 2003). The
maturity models help the company to see where and how far to achieve best practice. The Crosby’s Quality
Management Maturity Grid is considered the first maturity model that has knowledge (Maier ef a/., 2012).

The maturity models are widely used and it is possible to find specific models for quality management,
product development, innovation, software development, as well as several others areas. According to a
systematic review by Wendler (2012), although there are maturity models for various areas, the highest
concentration is in the areas of software development and software engineering. The author said that the
number of publications about maturity model has grown over the years, in 2003 there were 15 articles about
this area and in 2009 the number increased to 34.

The CMM (Capability Maturity Model) is a maturity model that was developed by the Software Engineering
Institute (SEIl) at Carnegie Mellon University, which served as the basis for preparation of various others
models. One of the most popular models drawn from the CMM is the CMMI (Capability Maturity Model
Integration), which has the objective of promote the improvement of development of products and services,
beside to seek greater integration of CMMs (Carnegie Mellon Institute, 2006).

In the quality area, there is a maturity model to evaluate the Quality Management System introduced by
ISO9004. It is composed for 5 levels and is assessed 5 aspects of the standard: managing for sustained
success; strategy and policy; resource management; processes management; monitoring, measurement,
analysis and review; and improvement, innovation and learning (Associacdo Brasileira de Normas Técnicas,
2010).

Maturity models contribute to improving organizational performance and help to identify strengths and
weaknesses (Khoshgoftar and Osman, 2009).
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In the literature, there are two works that use the concept of maturity models for evaluating the integration of
management systems. This researches will use them as the basis for this research. One of them was
prepared by Domingues and the other by Poltronieri, both will be presented then.

Domingos's work was used statistical concepts and CMMI. The model consists of three dimensions: KPA's
(Key Process Agents), 8 pillars of excellence in management and external factors. The level of maturity is
determined for the combination of these 3 dimensions. The external factors are sustainability,
macroergonomics, life cycle analysis and social accountability. There are 21 KPA's and some of them are
integration of policies, implementation supported by a framework, integration of document, the existence of
integrated indicators, integration of audits, among others (Domingues, 2013).

The work presented by Poltronieri used four management systems (ISO9001, 1SO14001, OHSAS18001,
NBR16001), CMMI and the maturity model presented in ISO9004 for the preparation of an instrument for the
evaluation of integrated management systems. The instrument has 21 questions divided into four areas:
policy, planning, implementation / execution, and verification / action. Within these four areas, there are
several points such as: the existence of integrated policy, preparation of planning, control of procedures /
instructions / records, training, resources, internal audit, nonconformities / corrective and preventive actions,
among others (Poltronieri, 2014; Poltronieri et a/., 2015).

The research of Bernardo et a/ (2009), although it does not use the concept of maturity models, it is an
important reference in the IMS area and evaluates various topics through 3 levels: not integrated, partially
integrated and fully integrated. There are 3 areas assessed: human resources; goals and documentation
resources; and procedures. The human resources are evaluated if the team of inspectors, management
system manager and management system representative are integrated or not. In the goals and
documentation resources are analyzed policy, objectives, manual, procedures, instructions and records. On
the procedures are verified the planning, internal audit, management review, control of nonconformance,
preventive and corrective actions, product realization, resource management, determination of requirements,
improvements, document control, record control and internal communication.

Sustainability and performance

The concept of sustainable development emerged in the late twentieth century due to concern for the
environment combined with the reflection about the influence of society on the economy. This concept was
introduced in the Brundtland Report in 1987. It is characterized by the ability of current generations to meet
their needs without interfering with future generations (Leite ef a/,, 2011).

The prospect of sustainability put into question the current model of development so far. For the authors, it is
need to move from a society focused in the economy, which are measured in terms of growth of production
and consumption of raw materials, for a society that will value the reduction of consumption and an economy
that will focus in service (Manzini and Vezzoli, 2008).

The measurement of sustainability is an activity of great importance in the decision-making process and
organizational management system. The sustainability assessment can be made through index or set of
indicators. Among some of these initiatives may cite the GRI (Global Reporting Initiative) and the Dow Jones
Sustainability Index. The management of sustainability and their measurements are often underused in the
decision-making process, being restricted their use in reporting. There is some pressure for companies to
report, however, the measurement of sustainability is not yet fully mature and is still very common
measurement of only one dimension as environmental (Delai and Takahashi, 2011).

The GRI (Global Reporting Initiative) is an international organization that helps companies to prepare
sustainability reports. It appeared in 1997 in Boston and is currently present in more than 90 countries (GRl,
2015). The organization that resolved to use GRI can choose two options: essential and comprehensive. The
essential mode contains essential elements of a sustainability report and must contain at least one indicator
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related to each identified aspect. The comprehensive mode contains the elements of essential mode and at
the same time requires disclosure of more information about strategy, analysis, governance, ethics and
integrity (GRI, 2013).

The report based on GRI's instructions has two types of standard contents: general and specific. The general
contents are divided into 7 parts and include information on: strategy and analysis; organizational profile;
identified material aspects and boundaries; stakeholder engagement; report profile; governance; and ethics
and integrity. If this information has already been disclosed in another report, the organization can only to do
the reference (GRI, 2013).

The specific contents are divided between information on the form of management and indicators. Information
about management allows the organization to explain how economic, social and environmental impacts are
managed, and that this information provides subsidy for the indicators. Indicators inform about the
performance or aspects (economic, social, environmental) related to their material aspects, and the materials
aspects reflect the significant impact or influence the decisions of stakeholders. It is worth noting that the
economic category is not as focused on the financial situation of the organization, but the impact on economic
systems at local, national and global level. It is suggested a total of 9 economic indicators, 34 environmental
and 48 social. For example, in the environmental category, the aspect of materials can be measured by two
indicators: materials used broken down by weight or volume; and percentage of materials used that are
recycled (GRI, 2013).

METHOD AND DEVELOPMENT OF THE INSTRUMENT

The survey research has been widely used in operations management area and consists of a long process that
requires the existence of a theoretical model. This process includes: translation of the theoretical domain to
the empirical; process of designing research and pilot test; collection of the data itself; data analysis,
interpretation of results and writing (Forza, 2002).

Forza (2002) recommends that when planning a survey, it is determined the unit of analysis (individual,
group, plants, business, among others) and the collection method (email, phone, personal visit). Programs
that collection data may be helpful in the evaluation of the data, because they prevent the incorrect filling of
the same. In this research the unit of analysis is by plants and the collection method is through survey
software called Survey Monkey. In the development of the instrument, it is important to consider: structure of
instrument, scale, who the respondents, avoid very long issues with preferably up to 20 words per line,
elaborate a good introduction where it can clarify the purpose of the research and provide instructions.
According to Renner and Bloom (2010), it is important to avoid questions where the response is binary (yes /
no), this being an alternative to the open questions or the formation of an alternative grid.

In this study, it is elaborate a questionnaire to be applied in professional that working with management
systems. The full questionnaire is in Appendices. The purpose is collect information about the maturity in IMS
and sustainable performance. The questionnaire is divided into three sections: general questions; maturity on
IMS; and sustainable performance.

In general questions are required information about the organization and the respondent, as well as
information on their management systems. It is not requested to identify the respondent and your company. It
was done to prevent that respondents stayed afraid to answer questions.

For elaborate the part of maturity of the integration of management systems, it was used two research that
evaluate the maturity using the concept of maturity models (Domingues, 2013; Poltronieri, 2015), a work that
shows levels of integration and served as basis for several others jobs in the area (Bernardo et a/, 2009), and
the new version of 1ISO9001 (ISO, 2015c). This new version is based on Annex SL, which will guide the new
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standards for management systems as well as the existing updates. It was done 19 questions that assess
different angles of integration such as objectives, resources, structure, audits, risk management, among
others.

Although the basis for assessing the maturity has been working Poltronieri (2014), it was decided to make
some adjustments as using the highest level of maturity and make changes to become more clear and easy to
be answered. From this level, it asked respondents indicated in a 5-point scale that ran from '"strongly
disagree" to "strongly agree", which option was more in line with the reality of your company. By checking the
"strongly disagree", it is understood that the company is further from the maximum level of maturity and,
therefore, would be closer to the level 1 of maturity. This adjustment was made to the original instrument, as
if they were placed the description of all levels, respondents would take a much longer time for reading, which
could adversely affect the answers.

The sustainability performance questions were elaborated through the aspects and indicators suggested for
the development of the GRI report (GRI, 2013). As the number of suggested indicators is very large (91 in
total), it was considered the aspects (46 in total). It was elaborated the questions based in the perception
through indicators.

Ketokivi and Schroder (2004) present a classification to measure performance in the operations management
area: operational measures, perceptual measures and quasi-perceptual measures. Operational measures use
indicators that it is exact measurements. A problem in its use is the respondent feel cornered spending that
kind of information. An example of operational measure is the ROl (return on investment). Perceptual
measures verify how the respondent feel about a particular aspect, being used scales that usually range from
"strongly agree" to "strongly disagree". The risk is that the respondent can to have a higher or lower
perception of reality. For example, the respondent may consider the average performance of your company
above the average, while, in reality, it should be considered close to the average. Quasi-perceptual measures
are a mix of the two previously mentioned. The content of the measure is defined according to the operational
definition and measurement units are of perception. For example, you can ask for the respondent rank on a
scale of 1 to 5 what is your perception of the performance indicator ROI relative to competitors, defining what
exactly would ROI. In the case of instrument developed, it was decided to use perception measures.

Perceptual measures have traditionally been developed by psychology area. The scale developed by Likert
began to be widely used for various areas of knowledge (Hensley, 1999). The number of points used in Likert
scale can vary widely, however, from 5 to 10 points can be favorable when the respondent discriminating
values. In addition, a scale with many points it is difficult to find distinct verbal terms to describe each of the
points (Kline, 2011). In this work will be used the Likert scale of 5 points.

In survey research, it is important to test the instrument before applying to a large number of respondents and
this process known as a pilot test. According to Forza (2002), the pilot test helps verify that the questionnaire
is good, because even with all the planning there may be difficulties in understanding the issues. An author's
suggestion is to conduct the pre-test by sending the questionnaire to colleagues, experts and target
respondents. Another suggestion is to include questions about the clarity of the questionnaire and difficulties,
leaving room for the participant to suggestions that may contribute to a better understanding of the issues.
Both suggestions were used in developing the instrument presented in this article.

It was done a test with 19 people, of which 14 people worked in industries that had at least two management
systems (ISO9001, ISO14001, OHSAS18001) and 5 of them was sent to content analysis only. Of these five,
three people worked in the academic area, one of them was a consultant and the other person worked in an
industry with a single management system. The content analysis consisted in assess the understanding of the
questionnaire and content, in which participants did not answer the questionnaire itself like the other
participants made thinking about the reality of your organization.

Participants in the pilot test were selected based on contacts that the researcher already had, plus the
selection of random companies that had the ISO14001 implemented in conjunction with other standard. In
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the latter case, it was used to select the companies the yearbook 2013/2014 prepared by the Publisher
Analysis titled Environmental Management. There were 12 questionnaires returned. Two of the responses
were from people who analyzed the content, 9 people working in the industry and one of the questionnaires
were answered by half, being discarded.

All 19 people were hired prior to verify the possibility of participation, some of them was making contact by e-
mail and social network, others through phone call. The group of respondents was formed by people who
worked directly with the management systems. An e-mail was sent on 11.26.2015 containing the link to
complete the survey, and two others emails were sent in order to remember the response time limit
(03.12.2015 and 07.12.2015). With the test's help, we have changed the order of some questions, questions
are reformulated, in addition to a new form of classification of companies was created.

In the pilot test, it is used the classification established by the IBGE (Brazilian Institute of Geography and
Statistics) and called CNAE (National Classification of Economic Activities). The CNAE divided into major
categories called sections ranging from letter A to U. In this research, it is used the C section (manufacturing
industry), being considered the 24 divisions in this section and the sections D (electricity and gas) and F
(construction). It added to an alternative called "other" for the company to put in case did not fit. It was
observed that the respondents have difficulty using the CNAE (National Classification of Economic Activities).
For example, there were cases where the CNAE classification the company fell within the existing options;
however, the respondent put it as the "other" option. In the time to specify what would be this "other", the
respondent put option already existing. Because of this, another classification was created in order to facilitate
understanding of the respondent, taking as a basis for this creation the CNEA. The new classification was
made up of the following categories: aeronautics, food, banking / financial, pulp / paper / printing,
construction, cosmetics, electricity / gas, pharmaceutical, tobacco, computer / electronics, machinery /
equipment, office supplies, metallurgy, furniture , oil / derivatives, chemicals, clothing / textiles, glass /
ceramic / cement, other.

In the pilot test was included a question to check how long the respondents suggested to answer the
questionnaire. An average, it is suggested 21 minutes. The lower suggested time was 15 minutes and the
largest was 30 minutes. An average provided by software was done, excluding three responses out of 11
questionnaires returned. Two of them because it was expert who replied and therefore evaluated only the
contents. One of them, by having given six hours. Probably the person started to answer and stopped for a
period, returning later. Based on others 8 responses, the average time was 17 minutes. Therefore, it is
believed that the average time to answer the questions is less than 21 minutes suggested. Based on all these
observations made during the pilot test, it was possible to reach the final instrument presented in this article.

CONCLUSIONS

This article presents an instrument that will be used to verify in practice if there is relationship between the
integration of management systems (ISO9001, 1SO14001 and OHSAS18001) and sustainability. For
preparing the part relating to management systems, it is used the work of Domingues (2013), Poltronieri
(2014), Boiral et. al (2009) and the ISO9001:2015, while preparing for the sustainability performance was
used the GRI, being considered separately the social, environmental and economic performance.

A test was performed in order to evaluate the proposed instrument. It was sent the questionnaire to 19
people, obtaining the return of 12 of them. However, one of them replied in half, being necessary to exclude.
With the suggestions given by the respondents, it was possible to reach the final version presented in the
appendices. Because of the suggestions given, it was possible to improve understanding of the proposed
instrument by restructuring issues, change order of the questions and creating a new classification for
companies.
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The next step is the application of this instrument in survey in Brazilian companies that have at least two of
the following management systems: 1ISO9001, 1ISO14001 and OHSAS18001.
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APPENDICES

Questionnaire complete and revised

General Questions of Demographic Order:
1. In which state the company you work for is?

2. What is the hierarchical level of their position? (Analyst, Coordinator / Supervisor, Manager, Director,
Others)

3. What is the area where you work? (Operations, Quality, Environment, Health and Safety, IMS, Sustainability,
Officers, Others)

4. How big is the company? (1 - 19 employees, 20 - 99, 100 - 499, more than 500 employees)
5. Which sector the company operates?
6. What management systems the company has? When was the first certification of each?

7. Did the management systems are integrated? Which are? When did this integration?

Evaluate of maturity of IMS

For each question, consider the following degrees of agreement 1-5, with 1 being "Strongly Disagree" and 5
being "Strongly Agree". If you are not sure of the answer or consider that it does not apply, check the
alternative N/A.

As for the management systems used by the company, it is clear that:

1. The evaluation of the organization's context and interested parties is made considering the various
management systems

2. The leadership treats their different management systems joint and unified way
3. There is a single policy that is integrated and it is deployed in constantly revised indicators

4. Roles, responsibilities and authorities are assigned and communicated contemplating different
management systems

5. The planning is done jointly, resulting in a single plane

6. The company performs risk analysis in an integrated manner

7. Objectives, targets and requirements are aligned and integrated

8. The resources (human, infrastructure, financial) are distributed considering the needs of the rules together

9. The establishment of the necessary skills is done considering the demands of the different management
systems, providing training and other activities in a unified manner

10. There is a unique structure that takes care of the whole process of communication (internal and external
communication)

11. The creation, control and disclosure of all documented information is treated in an integrated manner,
with a process of disclosure to ensure that everyone has access
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12. Operational control is done jointly, considering the different processes required meeting the requirements
of different management systems

13. The assessment of the management systems (monitoring, measurement and analysis) is seen in an
integrated way, and the indicators are treated together and reviewed constantly

14. Internal audits are made while considering the requirements of the different management systems
15. The management review is done jointly, resulting in a single document

16. The treatment of nonconformities is done considering the different management systems

17. There is a single organizational structure area responsible for management systems

18. The selection of indicators are taken jointly and the results are widely available, and they are constantly
revised

19. External audits (the certifying body) are made while considering the requirements of the different
management systems

Evaluate of sustainable performance

Taking into account the reality of the company where he works, consider the scale in which one end is "very
low" and the other "very high". If you are not sure of the answer or consider that it does not apply, check the
alternative N/A.

Economic

The economic dimension in this case concerns the organization's impacts on the economic conditions of its
stakeholders and on economic systems. It does not focus on the financial situation of the organization.

According to the economic aspect, it is possible to note:

1. Economic performance distributed through community investments such as charities, NGOs, research
institutes, among others

2. Proportion of employees with salary above the local minimum wage

3. Investment in infrastructure, which may include transportation networks, utilities, sports centers, health
centers and social welfare, among others

4. Proportion of spending on local suppliers

Environmental

According to the environmental aspect, it is possible to note:
5. Use of waste and recycled materials

6. Efficiency in energy consumption

7. Efficiency in water consumption

8. Habitats protected and / or restored

9. Control of atmospheric emissions

10. Control of effluents and waste

11. Control of the environmental impacts of products and services
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12. Compliance with environmental laws and regulations

13. Control of the environmental impacts of transporting products and materials used for the organization's
operations, taking into account not only transport within the organization as well as external

14. Total investments and spending on environmental protection
15. Number of suppliers selected based on environmental criteria

16. Service of the aspects related to the environmental impacts from the perspective of various stakeholders,
observed by the low number of complaints and claims

Social

According to the social aspect, it is possible to note:

Labor Practices and Decent Work

17. Retention of employees

18. Agility in the notification of employees about operational changes that may affect them

19. Accident prevention

20. Investments in career development programs

21. Fairness in terms of diversity and equal opportunities considering the aspect of gender and age
22. Equal pay for women and men

23. Number of selected suppliers based on criteria relating to labor practices

24. Service of the aspects related to labor practices from the perspective of various stakeholders, observed by
the low number of complaints and claims

Human rights

25. Inclusion of issues related to human rights in the company's training

26. Combating cases of discrimination (race, color, gender, etc.)

27. Respect for freedom of association and collective bargaining

28. Number of shares that guarantee the eradication of child labor

29. Number of shares to combat forced labor or slave

30. Percentage of security personnel trained in policies or procedures relative to human rights
31. Combating cases of violation of indigenous and traditional people's rights

32. Operations submitted in analyses or assessments of impacts related to human rights

33. Evaluation of suppliers on human rights

34. Treatment of the aspects related to human rights from the perspective of various stakeholders, observed
by the low number of complaints and claims

Society

35. Concern with local communities
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36. Combating corruption

37. Concern about the assessment of contributions to politicians and political parties
38. Fight the problems related to unfair competition

39. Compliance with laws and regulations

40. Number of suppliers selected on the basis of social impacts

41. Treatment of the aspects related to impacts on society from the perspective of various stakeholders,
observed by the low number of complaints and claims

Product Responsibility
42. Concern in the evaluation of products and services that can impact on customer health and safety

43. Concern labeling of products and services in order to report the impact of the product or service on
sustainability

44, Be careful in checking if the product is banned in some market
45. Concern customer's privacy in order to prevent the violation of privacy and loss of customer data

46. Compliance with laws and regulations concerning the provision and use of products and services
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ABSTRACT

Purpose — The paper is twofold aimed. We first examine the relationship between teaching experience and
students’ satisfaction. In a second stage we explore the mediating effect of research intensity in this
relationship.

Design/methodology/approach - Data gathered in 2014 come from 229 different subjects offered at the
Universitat Internacional de Catalunya, Barcelona (Spain). The reliability and validity of the students’
satisfaction constructs is assessed using structural equation modelling (SEM). A couple of nested models are
analysed in order to assess the mediation effect of research in the relationship between the lecturer
experience and the student satisfaction attained.

Findings (Mandatory) — Results support the thesis that teaching experience is a determinant of student
satisfaction, but on the other hand, the lecturer research acts as a negative mediator to explain satisfaction.
Taking into account both effects, the total effect between experience and satisfaction is non-significant. There
have been also found evidence that current incentive systems at universities are research-biased, negatively
impacting on teaching quality, and consequently on student satisfaction.

Practical implications — The findings suggest that current incentive systems at universities are research-
biased, negatively impacting on teaching quality, and consequently on student satisfaction

Originality/value — The paper contributes with the analysis of the decomposition of the total effect between
experience and students’ satisfaction in the direct effect and the mediated effect of research effort.

Keywords: higher education, teaching experience, research intensity, student satisfaction.

Paper type: Research paper.
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INTRODUCTION

With the rise of the evaluative state, the assessment of university quality has become a meaningful topic
amongst academics and policy makers. Indeed, both public and private bodies, as well as universities, are
designing and implementing strategies to ensure a proper performance of higher education institutions in their
daily activities.

Different types of evaluations are envisioned; however, those adopting a lecturer-centred approach are gaining
popularity. Lecturers are in charge of teaching students but also of actively participating in research activities.
This suggests that both teaching and research quality are in their hands (Bentley et al., 2013). Given this high
responsibility that lecturers have acquired, university managers must ensure that lecturers are qualified and
competent for their job. Teaching and research are the two categories of academic work for which faculty are
usually evaluated. Different attempts and measuring systems are found in abundance, however, there is a
fierce debate concerning the suitability of the proxies used to evaluate each type of activity.

Indeed, the relationship between teaching and research activities is a controversial issue in the field of higher
education management (Halse et al., 2007; Robertson and Bond, 2005). Over the years, teaching and
research functions have increasingly acquired separate identities, and nowadays there is as growing
awareness that they have become separate activities of faculty work (Barnett, 2005; Jenkins and Zetter,
2003). However, when both activities are viewed from the standpoint of a learning process, they are expected
to be mutually reinforcing (Becker and Kennedy, 2005; Brew, 2003; Burke and Rau, 2010).

Previous studies examining the trade-offs between teaching and research activities have reported different
results (Durning and Jenkins, 2005), providing well justified arguments for a positive, negative and even a null
effect. However, to the best of the authors’ knowledge, literature is inconclusive regarding how students’
satisfaction is determined by lecturers’ performance in these two activities.

Students’ choice is found to be highly influenced by teaching quality and university’s prestige (which is related
to research quality) (Gautier and Wauthy, 2007). Because students are one of the main customers of the
higher education system (Woodall et al., 2014), in this study we examine how faculty members’ prior teaching
and research achievements are shaping students’ satisfaction. We posit that prior teaching experience
positively influences students’ satisfaction. Nevertheless, we argue that this relationship is mediated by the
research intensity of the lecturer. Aiming at explore these relationships we propose an exploratory analysis
based on the specific case of the Universitat Internacional de Catalunya, a private university in Barcelona
(Catalonia, Spain).

The remainder of the paper is organized as follows. We first review the literature on the potential trade-offs
between teaching and research activities. The next section provides the theoretical framework and the
development of the hypotheses. After this, we describe how constructs are operationalised and the
methodological approach used. Results are reported in the next section. The discussion of the findings and
concluding remarks are put forward in the last section.

TEACHING QUALITY VERSUS RESEARCH PERFORMANCE

Most higher education systems expect lecturers to excel at both teaching and research activities. Literature
examining the tensions between the teaching and research role of lecturers is rich, although unclear. Figure 1
summarises the three main scenarios reported in the literature.
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Figure 1 — Potential scenarios resulting from the teaching/research nexus paradigm.

A positive relationship is assumed if we look at the abilities underlying a good teaching and a successful
research. Attitudes, values and competencies that lead to teaching excellence are also likely to lead to
research quality (uz Zaman, 2004). Both teaching and research activities require the lecturer to be creative
(e.g. imagination, originality, inventiveness), highly committed with his/her tasks (e.g. perseverance,
dedication, hard work), possess critical analysis, and be good in disseminating and communicating knowledge
(Hattie and Marsh, 1996). Reinforcing effects between teaching and research are thus accepted in both
directions (Shin, 2011). On the one hand, research contributes to teaching because research-active lecturers
are at the cutting-edge of their filed, which translates in more accurate and up-to-date material that captures
more easily students’ attention (Marsh and Hattie, 2002). Likewise, presenting the researcher’s own material
adds a sense of authenticity that differs from presentations where teachers discuss the work of others with
neither passion nor an active involvement (uz Zaman, 2004). On the other hand, there are also claims that
research benefits from teaching. Preparation of teaching materials as well as students’ suggestions at class
may help identify gaps in the literature and detect new research directions (Coate et al., 2001). Also, sharing
the results of one’s research efforts with an appreciative audience provides priceless feedback that could be
used to improve research outcomes. All in all, these studies indicate that there a number of ways in which
knowledge production and student learning can be brought together (Griffiths, 2004). Nevertheless, following
Robertson (2007) to mutually reinforce, the teaching/research nexus needs to be expanded and include the
phenomena of learning, knowledge and their inter-relation.

A second bunch of studies argue that teaching and research are conflicting activities, pointing to a negative
relationship between them (Parker, 2008; Serow, 2000). A divergent reward system model is one of the main
arguments supporting this thesis (Hattie and Marsh, 1996). Both teaching and research are time-consuming
activities. As time is a scarce resource, faculty members tend to prioritize those activities that are going to
report them a greater benefit, a benefit which is usually measured in terms of stability within the academia.
Considering the weight given to research outputs in evaluation processes for tenure and promotion, young
academics that need to carve out an academic career are more likely to reduce the time and effort spent on
teaching in favour of research, as this long-distance race is conditioned, to a great extent, to their research
capacity (Marsh and Hattie, 2002). Likewise, faculty members might also be tempted to spend their time in
research activities in detriment to teaching ones because research may entail contracts with third parties,
implying additional revenues. In this respect, teaching does not usually significantly contribute towards overall
salary (uz Zaman, 2004).

Finally, teaching and research have been also considered as separate activities with little impact on each other
(Noser et al., 1996; Ramsden and Moses, 1992). Authors supporting this premise claim that in some
research centres where there is no teaching, high quality research is performed (Ramsden and Moses, 1992).
This means that teaching and research could be considered independently. Another argument holds that
these activities are different enterprises because they involve different tasks, which in turn, require different
preparation and personality traits (Shin, 2011). While teaching concentrates in the transmission of knowledge,
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research stresses the discovery of knowledge. An effective teacher may not be an effective researcher, and
vice versa. As a result, one might expect a zero effect between these two activities.

There is another stream of literature that also might shed light on the topic: the role of conflict on this matter.
The tension between the two roles is also mediated by some exogenous factors that are not captured in our
database structure.

Theoretical framework and hypotheses development
Teaching experience

If a lecturer is committed with teaching excellence, his/her work will be highly valued by students (Xiao and
Wilkins, 2015). The underlying rationale behind this argument is that irrespectively of the teaching experience,
those lecturers who are good communicators, motivated and feel what they teach, are concerned with an
effective student learning, consequently, they are interested in improving their teaching skills and can obtain
high records in students’ evaluations.

Although both youth (young lecturers) and maturity (senior faculty) can generate an interest for teaching, there
is however a widespread consensus on the positive relationship between the years of teaching experience and
teaching performance (Drule et al., 2014). While in the early career stages lecturers might be concentrated in
defining the objectives and the content of the course, until the lecturer does not achieve teaching maturity,
he/she will not really in-depth and experiment with different learning methods and fully engage students in
their learning process.

Certainly, experience is the father of wisdom. Previous experience gives academics the tips and tricks on how
to better attract students’ attention, which consequently, increase their satisfaction with the course. Novel
lecturers and doctoral students that have to perform teaching duties are thus in a disadvantaged position.
Aiming at compensate this lack of experience they usually take formal courses on teacher training (Gibbs and
Coffey, 2004).

Previous studies examining the impact of teaching experience on student satisfaction is quite limited. For the
purpose of this study the works of Prieto and Altmaier (1994) and Shannon et al. (1998) are remarkable.
These authors examined the influence of previous teaching experience on graduate students at university and
found that those lecturers with previous teaching experience rate more positively than those without such
teaching experience. More recently, Madsen and Cassidy (2005) examined how different levels of teaching
experience affect perceptions of teaching effectiveness and student learning, concluding that teaching
experience do have an impact on the perception of teaching quality. Accordingly, we hypothesise:

Hypothesis 1: Prior teaching experience positively influences students’ satisfaction.
The mediating role of research intensity

Considering the teaching/research tensions described in the literature one may argue that because time is a
scarce resource, lecturers might manage it according to their interests and needs (Gautier and Wauthy,
2007). It is thus reasonable to suggest that the relationship between teaching experience and students’
satisfaction might be mediated by the commitment of the lecturer in performing research activities. A second
hypothesis emerges:

Hypothesis 2: Research intensity mediates the relationship between teaching experience and students’
satisfaction.
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Model 1b. Mediator effect of research intensity.

Figure 2 — The two models to be tested.

Stability

Furthermore, we put forward that the commitment to teaching and research activities experiment significant
fluctuations throughout the academic life of an instructor. Curriculums are usually driven by research
interests, therefore, during the first career stages, research will be occupying most of the time of a lecturer
(Boardman and Ponomariov, 2007). This may lead to instructors less available for students and less
concerned about their opinions and educational needs. These situations are undoubtedly perceived by
students, increasing a sense of carelessness towards teaching that can generate dissatisfaction.

As a lecturer advances in the academic career, two main different behavioural paths are envisioned. The first
pattern is followed by researchers aimed at building a solid research reputation. Herein, the pressure for
producing and disseminating research outputs might have transformed into something vocational, but much
more demanding as research projects tend to rapidly scale. The second pattern is shaped by obligations.
Seniority within academia tends to involve holding academic posts that entail some degree of responsibility
(i.e. head of the department, deputy head of faculty, dean, etc.). Regardless the pattern followed, in both
cases teaching is relegated to a second place. However, we argue that because of the teaching experience
they have gained over the years, they are able to compensate the limited time devoted to teaching activities,
and consequently, obtain better results than young researchers in students’ satisfaction surveys. Accordingly,
our last hypothesis follows:

Hypothesis 3. There are significant differences between permanent staff and non-permanent staff in terms of
the mediating effect of research intensity in the relationship between teaching experience and students’
satisfaction.

METHODOLOGY
Sample

For the purposes of this study, 1077 different subjects offered at the Universitat Internacional de Catalunya
(UIC) were considered. Data were collected during the first term of academic year 2014/15. After filtering in
order to get records with the complete information required for our study, 229 valid subjects remained. Note
that the unit of analysis is the subject, and for each subject we then gathered information about the
corresponding lecturer. No bias gender was detected. Table 1 shows the main characteristics of the sample.
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Number ‘ %
Gender
Male 114 49.8 %
Female 115 50.2 %
Total 229 100.0 %
Main discipline
Architecture 40 17.5%
Health sciences /5 32.8%
Social and law sciences 25 10.9 %
Humanities 89 38.9%
Total 229 100.0 %
Stability
Organic staff 123 53.7 %
Functional staff 106 46.3 %
Total 229 100.0 %

Table 1 - Characteristics of the sample

Measures
Students’ satistaction

Student voice is now being heard more than ever. Students are the direct recipients of university teaching,
becoming primary consumers of the higher education system. They have the most first-hand information
concerning their instructors’ teaching performance (uz Zaman, 2004), therefore asking them directly about
their perceptions of teaching effectiveness is crucial.

A common practice for obtaining students’ perceptions of lecturers consists in the use of surveys, where
students are asked to fill in an evaluation sheet. Questions typically refer to those characteristics that have
been found to describe what constitutes an effective teacher: whether the lecturer is knowledgeable about,
demonstrates a strong interest in the subject, is organized and prepared for class, is able to assist with and
encourage student learning, is dynamic in the classroom with effective presentation skills, or is fair and
equitable in the evaluation of students. The reliability and internal validity of these instruments has been tested
and there is a consensus among academics that data obtained through these instruments is consistent
(Gravestock et al., 2008; Kulik, 2001) and essential for a comprehensive evaluation of university quality
(Seldin, 2004; 2006).

At this point, it is remarkable to highlight that responses coming from students’ surveys capture whether
faculty members are interested and committed with their teaching activities regardless the academic position
hold by the instructor. In fact, students are rarely aware of how the academic career and the promotion
system work. Because of this characteristic, student satisfaction surveys are very attractive.

According to Pratt (1997) student satisfaction surveys have to consider three aspects of teaching: organization
and planning (reading list, timing and workload), implementation and interaction (technical skills and class
management) and results (learning outcomes and effectiveness). In this respect, UIC created a scale to fulfil
these requirements. The questionnaire contains 10 items and employs a five-point Likert scale. It was
validated in 2007 for two subjects from the two different campuses of the university. ThelO items are grouped
in: (i) organization and planning, items 1-3; (ii) implementation and group interaction, items 4-9; and ({iii)
results, item 10. Table 2 contains the full scale.
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Organisation and planning

1. The reading list and additional materials for the course contributed to improving my
appreciation and understanding of the subject.

2. The course organisation and activities were well prepared and thoroughly explained by the
lecturer.

3. The workload of this course was appropriate to set time for learning.

Implementation and interaction

4. The lecturer clearly presents and highlights the most important points of the course.

5. The students were encouraged by the lecturer to take part in the class discussions.

6. The lecturer properly answers students’ questions and guides students in the development
of the different tasks to be completed.

7. The lecturer uses didactic resources that facilitate the learning process.

8. The content of the exams and other assessed assignments matched the course content
and the emphasis placed on each topic by the lecturer.

9. The lecturer showed a genuine interest in all of the students and was readily available to
students outside of class time.

Results
10. The task performed by this lecturer has helped me to improve my knowledge, skills or
attitudes.
Table 2 - ltems included in the students’ satisfaction survey
Control variables

There are, however, a number of additional factors shaping students’ satisfaction that need to be controlled.
First, we control for gender invariances. Second, we differentiate by knowledge field (Lindblom-Ylanne et al.,
2006). Taking into account the academic offer at UIC, there are four main disciplines: architecture, health
sciences, social and law sciences, and humanities. Third, we distinguish between undergraduate and master
level (Coate et al., 2001; Noser et al., 1996).

Several are the voices that claim that despite the proliferation of students’ satisfaction surveys, a combination
of multiple sources can provide a more accurate, reliable and comprehensive picture of teaching than just one
sole source (Berk, 2005). In this sense, evidences from the candidate and reports elaborated by peers
constitute other ways of gathering valuable information (Seldin, 2006) that can help identifying areas of
improvement which students are not yet able to perceive (uz Zaman, 2004). We thus introduce a four control
variable, and examined whether the results of the internal teaching assessment performed by the university
are consistent with students’ opinions. At UIC the Department of Innovation and Educational Quality is in
charge of perming this assessment. Evaluations range from unfavourable, favourable with conditions,
favourable, or highly favourable. A combination of multiple evidences is used to determine the level of teaching
quality: (i) a report elaborated by the head of the department; (ii) a self-assessment report, providing a
reflective appraisal of how the instructor has designed and delivered the course (this report is usually
complemented with examples of course materials and sample student assignments); and (iii) an in-class
evaluation performed by another professor.

Teaching experience

Teaching experience has been measured through the number of years that a lecturer has been teaching at
UIC. We acknowledge the limitation of using this metric as it does not capture previous teaching experience of
the lecturer in other universities prior to joining UIC. Unfortunately, it was not possible to obtain this
information, consequently, we only account for years of teaching experience at UIC.

Research intensity
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Concerning research metrics, common indicators tend to use bibliometric data (Sarrico et al., 2010).
Information of this type is widely available, including measures such as the number of papers published in
scientific journals indexed in specific databases and citations counts. All these metrics are accepted to reflect
both the quantity and quality of the research activity (Abramo et al., 2008). However, these variables are
usually criticised because they can be influenced by self-citation and friend-citation practices (Toutkoushian et
al., 2003) and are incomplete (Van Raan, 2005), representing and incomplete picture of the research
dimension.

Recent studies suggest that a more convenient measure of research intensity would be that one including
weighted composites of different research results (Turner, 2005). While some academics suggest that
aggregate dimensions can be obviated for introducing biases (weights are not objective) and not being a
substantive basis in the literature for making such judgments (Salerno, 2004), other authors argue that only
composite indices can really reflect research quality (Tyagi et al., 2009).

Similar to composite indicators are the assessments performed by external agencies to academic staff. Quality
assurance criteria and guidelines in the European Higher Education Area are sponsored by the European
Association for Quality Assurance in Higher Education (ENQA) and include the assessment of academic staff.
Although these procedures entail a holistic evaluation of academics’ performance, they tend to be research-
biased. Consequently, the assessment they provide is much more able to reflect research activities than
teaching ones. In Catalonia, two external agencies are in charge of performing this assessment process: the
Catalan University Quality Assurance Agency (AQU), acting at the regional level, and the National Agency for
Quality Assessment and Accreditation of Spain (ANECA) covering the whole Spanish territory. When a Catalan
university needs to replenish a vacant position, it takes in account whether the candidate holds any of the
accreditations issued by either AQU or ANECA. Although both agencies are operating under the same
European principles they use own standards and the names of the resulting categories (according to the level
of achievement) are also diverse.

Table 3 summarises the main academic categories that exist in the Catalan higher education system. The
category in the first row indicates that the lecturer is still in his/her initial stage so that his/her research
outputs are reduced (in terms of publications, conferences, research projects, patents, etc.). On the contrary,
last row represents a lecturer with a solid career, accordingly, research outputs are numerous and of great

quality.

. i Accreditation
Coding | Category Original name agency
1 Temporary lecturer Profesor colaborador ANECA

Temporary lecturer Professor col-laborador AQU
» PhD assistant lecturer Profesor ayudante doctor ANECA
Tenure-track lecturer Lector AQU
3 PhD lecturer Profesor contratado doctor ANECA
Teaching staff at private university | Profesor de universidad privada | ANECA
4 Senior lecturer Profesor titular ANECA
5 Tenured assistant professor Professor agregat AQU
6 Professor Profesor catedratico ANECA
7 Full professor Catedratic d'universitat AQU

Table 3 - Categories within the Catalan higher education system, ordered according to their level of
requirement.
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Aiming at overcoming some of the drawbacks of the different metrics summarised above, for the purpose of
this study research intensity has been operationalised through a 7-point scale, according to the category each
lecturer is occupying.

Some criticism might arise using “research category” as a proxy of “research intensity”, due to the fact an
accreditation is composed by some teaching outputs and research outputs (as well as other kind of indicators
such as management responsibilities) at the same time. Nevertheless, the nature of these accreditations is
such that the higher accreditations are more demanding in terms of research that the lower ones and it allows
us the use this variable as a proxy of research intensity.

Stability

The type of contract, permanent or fixed-term, has also been shown to drive lecturers’ decisions on which
activities to dedicate more time and efforts (Coate et al. 2001; Shin, 2011). At UIC, the academic career
begins in a “functional” category (fixed-term contract). Internal promotion policies are tied to research
achievements, therefore, as the lecturer attain higher research accreditations, he/she is given the opportunity
to appoint for the “organic body” of academic staff (permanent contract). In addition to having a more stable
relationship with the university, organic positions are better remunerated. Aiming at examining the effect of
stability in our model, a variable capturing the type of contract (fixed-term or permanent) is used.

Method

The empirical application is divided in three main stages. The first one consists in assessing the psychometric
features of the scale used to assess students’ satisfaction. The reliability and internal consistency of the two
subscales of quality (organization and interaction) are thus analysed. In order to better understand the
students’ satisfaction construct, we then next analyse potential differences in its dimensions attending to a
series of factors that might divide the sample into different subgroups. Using the factors identified in the
previous section as control variables, we perform several non-parametric tests. For dummy variables (i.e.
gender, and study level), the Mann-Whitney U test was conducted. The null hypothesis is that the two
samples come from the same population against an alternative hypothesis. For those variables with more than
two categories, the equivalent test is the non-parametric Kruskall-Wallis test (i.e. knowledge area, and internal
teaching assessment), which extends the Mann-Whitney U test to more than two groups.

In the second stage we analyse the relationship between teaching experience and student satisfaction. We
also test the mediating effect of research intensity in the aforementioned relationship. For this purpose, we
adopt the methodology suggested by Baron and Kenny (1986) and revised by Zhao et al. (2010), using
structural equation modelling (SEM). According to Preacher and Hayes (2004) it is preferable to use SEM for
assessing mediation because it offers a reasonable way to control for measurement error as well as some
interesting alternative ways to explore the mediating effect.

Lastly, in the third stage we perform a multigroup analysis to test the existence of diverse behavioural paths
due to the type of contract (fixed-term or permanent). This method is appropriate for testing whether both the
factor structure and the factor loadings are invariant.

RESULTS
Psychometric features of the students’ satisfaction construct

A confirmatory factor analysis (CFA) was conducted with the three items of the “organization and planning”
dimension and another CFA with the six items that measure “implementation and interaction”. CFAs were
estimated by using the robust maximum likelihood method from the asymptotic variance—covariance matrix.
Each CFA extracted only one factor, confirming the unidimensionality of both dimensions.
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Validity of individual items were confirmed (0.781 - 0.963). The internal consistency of the two dimensions
was analysed through the alpha of Cronbach and the composite reliability. Additionally, the convergent validity
was probed with the average variance extracted (AVE) and with the high robustness of the loads, all significant
at 0.05 level (see Table 4).

Organisation and planning Implementation and interaction
. standardized . standardized
item tvalue r2 item tvalue r
load load
P1 0.890 - 0.792 | P4 0.949 - 0.900
P2 0.908 14.854 |0.824 | P5 0.924 22.408 | 0.853
P3 0.900 14205 |0.810 | P6 0.963 39.5699 |0.927
P7 0,955 26.583 |0.912
P8 0,906 18.893 |0.821
P9 0.781 9.071 0.609
Alpha
Cronbach 0.922 0.968
CR 0.927 0.969
AVE 0.809 0.837
Satorra-Bentler scaled y>= 31.58
. . (9 freedom degrees) p-value = 0.00024
Fitindices | Identified model Comparative Fit Index (CFI) = 0.944
RMSEA = 0.105

CR: Composite Reliability
AVE: Average Variance Extracted

Table 4 - Loads of the two CFA and statistics for the reliability analysis.

Next step consisted in the analysis of a third CFA to assess the “student satisfaction” construct as a whole,
that is, including the two aforementioned dimensions together with a third dimension composed by only one
item that accounts for the “results” (item 10). The Satorra-Bentler scaled x> = 81.80 with 33 degrees of
freedom (p-value = 0.00001), alongside with a CFl of 0.935 and a root mean-square error of approximation
(RMSEA) = 0.081 vouched for the fit of the data.

It is worth mentioning that the correlations among the three dimensions are rather high, arising some
concerns about the discriminant power of the three concepts. Nevertheless, we rely on these dimensions as
their design is supported by the literature and because of the fit of the model which has been proved to be
appropriate.

Factors shaping student satisfaction

In order to analyse differences in the distribution of the dimensions of the student satisfaction construct, four
non-parametric tests were conducted. Results are displayed in Table 5, revealing that there are some factors,
namely knowledge field and internal teaching assessment that point to significant differences. As for the
former, the best results are achieved in the fields of health sciences (average value: 4.2864) and architecture
(average value: 4.1430). Further studies should examine the use of different teaching methods to better
understand these differences. Concerning the internal teaching assessment, results confirm that those
lecturers that obtained a higher score in this internal assessment procedure are also obtaining better results in
terms of students’ satisfaction records. No differences are found by study level or gender.
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Non-parametric
. Test for
test for Categories . . . .
. . independent | Dimension | Significance | Result
independent comparison
samples
samples
Mann- Planning 0.896
Gender Women, Men Whitney U Interaction | 0.814 No difference
test Results 0.734
Architecture, Health Planning 0.001
. Sciences, Social and | Kruskall- . Significant
Knowledge field Law Sciences, Wallis test Interaction | 0.003 differences
Humanities Results 0.024
Master Mann- Planning 0.202
Study level under ,raduate Whitney U Interaction | 0.191 No difference
& test Results 0.483
[ Plannin 0.003
Internal  teaching Imprpvement S Kruskall- | g Significant
required, favourable, . Interaction | 0.015 .
assessment Wallis test differences
very favourable Results 0.019

Table 5 - Results of the tests performed in order to determine if the different variables have the same
distribution among their categories.

Mediating effect of research intensity

In order to proceed with the analysis of the mediating effect, two SEM were conducted one for each of the

models illustrated in Figure 1. Results are presented in Table 6.

SEM 1 (Model 1a)

SEM 2 (Model 1b)

Taaching

Research
Intenslty

/
Teaching
experience

Students’
satisfaction

Dependent variables

Independent variables

Quality

Research

Quality

Experience

0.086 (1.449) ¢’

0.431 (6.745) a

0.210(2.919) ¢

Research

-0.287 (-3.993) b

Rz

0.007

0.186

0.075

In the cells the standardized coefficients. The t-values appear in brackets.

Fit indices

Satorra-Bentler scaled y (fd) 110.42 (42) 131.48 (51)
S-B scales y?/ freedom degrees 2.63 2.58
Comparative fit index (CFI) 0.923 0.923

Root mean-square error of

approximation (RMSEA) 0.085 0.083

Table 6 - Results of the two SEMs used to test the mediating effect of research intensity between teaching
experience and student satisfaction.
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By using a row of three regression analysis, Baron and Kenny (1986) established that three conditions must
hold in order to establish mediation. Similar to Preacher and Hayes (2004) we express these conditions in
terms of SEM as follows. Note that only two SEMs are needed: one for the total effect (c’) and a second SEM
for simultaneously assessing the direct effect (c) and the indirect effect (a*b). The first condition is that the
independent variable (teaching experience) has to significantly predict the mediator (research intensity) in
Model 1b (i.e., a # 0, Table 6). The second requirement states that the independent variable (teaching
experience) must predict the dependent variable (students’ satisfaction) in Model 1a (i.e., ¢’ # 0, Table 6).
Lastly, the third condition is that the mediator (research intensity) must significantly predict the dependent
variable (students’ satisfaction) (i.e., b # 0, Table 6) controlling for the independent variable (i.e., ¢ # 0, Table
6) in Model 1b.

For the purpose of our study, the second condition is not satisfied since the coefficient is not significant (t-
value = 1.449). However, Zhao et al., (2010) argue that this condition is not necessary. These authors
demonstrate that there is only one requirement to establish mediation: the indirect effect a*b should be
significant. Preacher and Hayes (2004) also provide methodology for this case, based on the work of Sobel
(1982). Relying on the empirical demonstrations provided by these authors we thus proceed with the analysis,
and observe that the critical ratio for the indirect effect is t = -3.412, confirming the significance of the indirect
effect and vouching for the subsequent analysis.

Based on the typologies of mediation characterised by Zhao et al. (2010), our case responds to that of a
competitive mediation, as it accomplishes the following three conditions: (i) a*b is significant, (i) c is
significant, and (iii) a*b*c is not positive. Thus, both the mediating effect (a*b) and the direct effect (c) exist,
however, they point to different directions. Particularly, the total effect of teaching experience on students’
satisfaction (¢’ = 0.086, not significant) is explained through the direct effect (c = 0.210) and the indirect
effect (a*b = -0.124). Both effects are statistically significant, therefore, giving support to hypothesis 1. This
translates into saying that, as expected, teaching experience positively impacts students’ satisfaction,
reinforcing the argument that seniority gives lecturers the skills and techniques that allow them to better
communicate and interact with students, resulting in higher satisfaction rates from students. In addition, our
results confirm that seniority also leads to increased levels of research intensity, which negatively impact on
students’ satisfaction. There is therefore empirical evidence that research intensity mediates the relationship
between teaching experience and students’ satisfaction, validating hypothesis 2.

These findings bring to light a genuine dilemma for university managers. On the one hand, the reputation of a
university is highly tied to research achievements, which are key determinants for obtaining a good positioning
in popular rankings. Likewise, evaluation processes conducted by governmental bodies to validate the
academic offer of universities (i.e. undergraduate, postgraduate, master and doctoral level) also mainly rely in
the quality and quantity of the research outputs of the academic staff. In addition, the academic career and
internal promotion policies are also research-biased. All in all, this situation brings research activities to the
spotlight. Research is highly instilled by the university and the future of the university is subject to research.
However, on the other hand, private universities (such as the case under analysis) need to stand out for the
quality of their teaching, as for the most part, incomes come from students’ tuition fees.

Testing the influence of contract type

A multigroup analysis of Model 1b to test invariance between the two categories of labour contract type (fixed-
term and permanent) is performed. The sample of academics with a temporary contract is of 123 and 106 for
those enjoying of a permanent relationship with the university. The model is estimated using the robust
maximum likelihood method from the asymptotic variance-covariance matrix. Five constraints were
established accounting for the invariance of the structural paths of the model. It is important to remark that
the parameter between the “organisation and planning” dimension and the second order factor of the
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students’ satisfaction construct is fixed to a constant in order to fix the scale; consequently, it cannot be
imposed as a restriction.

The fit indices are satisfactory: 2 Satorra-Bentler was 205.92, with 107 degrees of freedom, ¥?/df was 1.92,
which was below the acceptable limit of 5, RMSEA was 0.090 and the CFl was 0.913. To locate parameters
that are non-invariant across groups, we looked for probability values associated with the incremental
univariate 2 values that are < 0.05. A review of these values reveals that all parameters operate equivalently
across fixed-term and permanent staff, excepting the parameter that links the research intensity with students’
satisfaction. Table 7 reports both the standardized and non-standardized paths. The non-standardized have
been constrained to be equal.

Standardized Paths Non Univariate increment
cunctional | Orean standardized
unctiona rganic paths y Probability
subsample | subsample (tvalue)
Research intensity — -0.089
Students’ satisfaction 0.181 0.354 (-3.927)* 4.620 0.032
Teaching experience — -0.002
Teaching quality -0.011 -0.022 (0.294) 1.556 0.212
Teaching experience — -0.019
Research intensity 0.042 0.043 (-0.978) 1.465 0.226
Students’ satisfaction — 1.163
Results 0.942 0.895 (16.903)* 0.547 0.460
Students’ satisfaction — 1214
Implementation and 0.993 1.000 ' . 0.010 0.919
. . (15.098)
interaction

(*) Significant at 5% level
Table 7 - Paths for each group in the multigroup analysis and univariate increment analysis

Hypothesis 3 is partially accepted as the only difference between fixed-term and permanent staff is the path
between research intensity and students’ satisfaction. This path is statistically significant and more negative
for permanent staff. This result suggests that apparently, academics that have reached a high level of
research activity are however abandoning their teaching responsibilities. Several are the factors that might
explain this behaviour. First, the higher the research level an academic attain, the higher the likelihood to get
involved in more demanding research projects. Second, reaching a permanent position in the university entails
less uncertainty and thus, job security, leading to a potential “relaxation” situation. This statement particularly
holds in terms of teaching tasks. As academics consolidate their careers, promotion to superior positions are
mainly determined by research achievements, providing a clear inducement for lecturers to render careless to
teaching in favour of research. Incentives for conducting high quality teaching are only subject to the
willingness of the lecturer to improve his/her teaching skills.

DISCUSSION

Herein we have analysed the relationship between teaching experience and students’ satisfaction and the
mediation effect of research intensity. However, we note the explanatory power of the model is moderated,
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attending to the rz of the dependent variables. Based on our results, we can conclude that, for the sample
considered, the research effort is strongly “competing” with teaching commitment. From the standpoint of a
university that strives to survive in a competitive and global environment, the research mission is essential.
Therefore, the production of high quality research outcomes is a clear objective in its strategic planning.
Nevertheless, from the students’ lens, high quality teaching is paramount to ensure a positive word-of-mouth
and generate brand awareness. As tuition fees are important for sustain the economic viability of private
universities, the teaching mission is another objective that needs to be accomplished. How to appropriately
balance teaching and research is still the key of success. Unfortunately there is no magic recipe for how to do
it.

In terms of policy implications, we argue that promotion incentives are central to the teaching/research nexus
debate. It is well documented that research has outranked teaching in the university’s faculty reward system
(Parker, 2008). Indeed, reward structures (including tenure, promotion and faculty salaries) are clearly
favouring research activities over teaching ones (Fairweather, 2005). Many academics attributed this to the
impact of university rankings which had prompted universities to accentuate the importance of research
(Taylor, 2007). Additionally, research outcomes are much easier to be quantified and compared than teaching
ones.

Incentives are clearly affected by the career stage of the lecturer (Baldwin et al., 2005). Academics in a
weaker contractual position would have stronger incentives to conduct research in order to create reputational
signals that are expected to increase their probability to be appointed by universities. To the contrary, full
professors have less exogenous incentives to make visible their research, being their only motivation
endogenously determined by their own interest in strengthening their curriculum vitae. Moreover, when
looking at the specific weight that promotion assessments give to the teaching dimension of academic quality,
we can observe that it tends to be underscored. Indeed, maintaining a minimum standard in student
satisfaction surveys is enough. Consequently, instructors that are in their initial stages would not have such a
strong incentive to deliver good lectures as they do have for conducting quality research.

All in all, this situation leads us to conclude that current accreditation systems are not obtaining the expected
results in terms of teaching quality. While teaching and research activities should be complementing and
enriching each other, empirical evidence suggests that students perceive disadvantages from staff involvement
in research activities. In this respect, previous studies indicate that those academics whose research efforts
are in areas strongly related with their teaching may be favoured in comparison to their counterparts who can
more difficultly incorporate knowledge into their classroom practice (Shin, 2011). In view of that, we argue
that more emphasis should be put in trying to align teaching workload with research interests of lecturers. We
acknowledge that in some disciplines and depending on the academic offer of the university this task might
not be an easy one. Nevertheless, given the pressure to which academics are subjected to, it seems
reasonable to try to facilitate their tasks by narrowing the gap between teaching duties and research interests.
This way, it would be possible to obtain economies of scale, so that the efforts spent performing teaching
activities are also useful in terms of research, and vice versa.

Concluding remarks

Universities are expected to be centres for high quality education and hubs of research and innovation.
Therefore, examining how students’ satisfaction is shaped by the profile of the lecturer (teaching or research-
oriented) is of great interest. In view of that, this paper contributes to the existing literature that investigates
the trade-offs between teaching and research activities, responding to the call of previous studies to in-depth in
this particular matter. Particularly, our study examines the relationship between teaching experience and
students’ satisfaction, and the mediating effect of research intensity in this association. In addition, we explore
the potential dissimilarities in this relationship due to academic status (permanent staff and non-permanent
staff).
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High quality teaching and high levels of research intensity are both desirable outcomes. For sure, universities
would like their lecturers to excel in both dimensions, nevertheless, very little is known about how to effectively
accomplish with this ideal. We encourage future studies to examine which mechanisms or incentives schemes
could be articulated in order to motivate lecturers to equally engage in both teaching and research activities.

Probably the main limitation of this study relates to the specific analysis of a Catalan private university and the
reduced sample considered. Future studies should be conducted with bigger samples and in other universities
with a similar regulatory framework. Another limitation deals with the measures selected to capture teaching
experience and research intensity. Although it was possible to create valid and reliable measures that consider
viewpoints from different stakeholders, university quality is a broad term that, while in theoretical models
seems to be relatively easy to be measured, its practical operationalization is constrained by the feasibility of
obtaining appropriate data.
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ABSTRACT

Purpose — The purpose of this essay is to contribute to a debate on the VRIO Model, based on the
Resource Based View, suggesting that the model is applicable only empirically if a prioritization of the
Organization attribute about the others is performed.

Methodology — To this end, the reformulation of formal and informal systems of management control,
with greater flexibility and autonomy for middle managers and other professionals operating sectors, is
proposed.

Findings — Through the implementation of the concept of Business Units, it is possible to decentralize
decision-making and to change processes, creating more efficiency and quality in the products/services
produced, which results in higher added value. As this step takes time and is derived from the
involvement of several actors, there is the causal ambiguity and path dependence as generating factors
of the attributes rarity and imitability.

Research implications — This study argues that in order to implement these changes, the
development of the constructs leadership, trust, and quality is required, especially in the context of
intermediate managers, actors who are no longer mere passive executors of strategies, taking the
protagonists' position. Finally, a conceptual framework is proposed, besides some premises for future
research.

Keywords: VRIO Model, Strategy, Business Units.

Paper type: Conceptual paper (e.g.)
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INTRODUCTION

For the Resource Based View (RBV), an organization is only able to obtain an above-average
performance relative to its competitors if it is able to protect and better use certain features, classified
as tangible and intangible (Hansen and Wernerfelt, 1989). Both tangible (raw materials, equipment,
physical structure) and intangible resources (knowledge, relationships, communication) therefore play
an important role in creating value and achieving a superior performance (Collis and Montgomery,
1995). Therefore, since not all features are equally important for building competitive advantages, the
success of an organization resides in generating conditions that allow their identification, thus creating a
favorable environment for their maintenance and development, so that their potential competitors were
unable to copy them (Barney, 1991).

Barney (1991) considers that the company should have attributes that give it sustainability over-
time: the value of the resource, rarity (amount of actors able to hold such resources), low grade of
imitability, and low risk that competitors are able to use similar resources that would enable the
generation of similar (non-replaceable) strategies. These attributes were known by the acronym VRIO,
relating the value with the possibility of the organization to adopt strategies that would generate gains in
efficiency and effectiveness of their operations.

The author added to this theoretical perspective the emphasis on the importance of path
dependence and causal ambiguity as factors that hindered the imitability. While the first is linked to the
organizational values, the improvement of routines, and the development of innovations over time by a
company, enabling the knowledge to be passed to collective dominance, the causal ambiguity hinders
that competitors understand the reasons leading to the generation of those competitive advantages. It
could be one or more factors acting alone or the result of their combination in proportions that only the
learning generated by the practice would enable to know (Barney, 1991).

Later, Barney and Hesterly (2007) replaced the "N" by the "0" of organization, thus showing its
importance for obtaining competitive advantage, and included substitutability on imitability (VRIO). This
study emphasizes the importance of the organization to be prone to changes, when the path
dependency, the structure, and the difficulties to replicate and to imitate are addressed. In this
attribute, resources such as hierarchical composition, formal and informal systems of management
control and its remuneration policies would be limited if used alone, but when combined with other
resources they could generate a sustainable competitive advantage (SCA). Recent studies have
attempted to validate the VRIO Model (Lin et al., 2012; Bresser and Powalla, 2012; Knott, 2015;
Cantrell et al., 2015) and will be presented in the forthcoming section.

This entire process in an organization, however, is not simple and depends on the decision-
making, drawing on the different knowledge of its members and internal routines, in order to allow them
to make strategic decisions that could choose the right resources, in order to generate a competitive
differential. Therefore, assuming that the knowledge needed for decision-making is tacit (Polanyi, 1958),
it must create ways to articulate the various individual tacit knowledge in order to create conditions for
better use of these internal resources.

Therefore, this essay argues that the Organization attribute, which is the formal and informal
systems of management control, plays a key role to the best use of scarce, valuable, and difficult to
imitate resources. These are management systems that define, by means of the decision-making, which
features will be selected and used. This view, however, is contrary to many studies defining other
attributes as SCA generators.

The studies of Hsu and Ziedonis (2013), King (2007), King and Zeithaml (2001), and
Mosakowski (1997) stated that the attribute imitability is the main contribution of RBV since the
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difficulty in mimicking enables obtaining isolation mechanisms in relation to other authors. Foss and
Knudsen (2003) highlighted that the immobility associated with the uncertainty are the determining
attributes. Bromiley and Rao (2014) proposed that the formulation and implementation of routines are,
in fact, SCA generators. Shafee and Trott (2014), among many other considerations, suggested that the
VRIO Model is too generic and applicable to any context. Armstrong and Shimizu (2007) and Newbert
(2007) were even more critical to the model. They pointed the small number of empirical papers as a
sign of weakness of the applicability of the VRIO model and suggested that the reason for this is that
other attributes to generate SCA are necessary.

Besides these criticisms, several others were prepared on the applicability of the model since it
does not indicate which resources should be transformed to generate competitive advantages (Priem
and Butler, 2001; Connor, 2002; Miller, 2003) or did not point to the causal relationship (Foss and
Knudsen, 2003). The dynamic capabilities also came along addressing the adaptive capacity of the firm
to face the environmental dynamism (Teece et al., 1997), but criticism to this view soon were shown.
Eisenhardt and Martin (2000) and Zahra, Sapienza and Davidsson (2006) agreed that it is necessary to
pay attention to environmental changes, but criticized the work of authors, because they did not
explained how the resources should be reconfigured and integrated to generate competitive advantages.

This paper disagrees with the criticism of the VRIO Model and argues that the attributes of this
model remain valid, but agree that the way it was exposed does not help their applicability. Therefore,
this paper proposes the prioritization of the attribute Organization in relation to the others that are also
important, but will only be incorporated into the organization if it has created environmental conditions
for this. Through a prior change in formal and informal management systems with the introduction of
the concept of business units, it would be possible to obtain and combine other attributes of the VRIO
Model needed to build competitive advantages.

For this to occur, greater efficiency in internal processes must be sought, while developing the
managerial skills of the various professionals involved, through a reformulation of formal and informal
systems management. By granting autonomy to the various operational sectors through the
management style change, the environment of trust and cooperation among members of a team is
expanded, reflecting on the concept that quality must be defended by all. To this end, they are able to
make the appropriate decisions for choosing strategic resources, which means working with
management indicators to assist in the review and shared creation of various internal processes and
processes common to other sectors.

When seeking joint solutions to the existing bottlenecks, there is greater agility in solving
problems, feeling of belonging of the participants, and their ability to contribute with strategic actions
that help achieving the targets goals in the institutional strategic planning, which would include the
ability to replicate the model even in high consolidation environments (fusions and acquisitions), as
those that have occurred in recent years (Ovtcinnikov, 2013; Bauer and Matzler, 2014). Through the
attribute organization, a solid foundation is built, so that constructs such as leadership, quality, and
trust become sources of lasting competitive advantages, reflecting on the alignment of work processes,
retention, and sharing of specialized knowledge and efficient cost management. By emphasizing the
attribute Organization, consequently, the other attributes of the VRIO model arise, allowing the
generation of SCA.

To assist in understanding this problem, this paper aims to achieve the following objectives: a)
conduct a literature review, to support the construction of a conceptual framework; b) prepare the
conceptual framework, so that it is possible to understand the reflections generated when the
organizations promote changes in their management control systems; and c) to propose assumptions
that serve as the basis for future discussions.
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The construction of the theoretical framework involved a systematic review using the keywords
'Resource-Based View;' 'Resource-Based Theory; and 'Resource-based' in Business Source Premier
(EBSCO Publishing) and the keyword 'VRIO' in the Capes portal. Here, the period chosen included 2010
to 2015, generating a total of 53 papers. To reduce the search scope, only those that contained the
keyword 'VRIO' in the abstract and were published since 2012 were used, thus leaving then 4 articles.
In the EBSCO portal, with the keyword 'Resource-Based Theory' for the period of January 2002 to
December 2015, 265 articles were found and have been reduced to 191 articles, after duplications
were identified. The keyword 'Resource-Based View' generated 429 articles, while the keyword
'Resource-based' generated 623 articles. Because of the high number of papers, the reading was
restricted to only those that contained the keywords in the abstract and were published between 2013
and 2015, thus resulting in 26 articles.

The present essay is structured in ten sections. Starting with this first introductory section, the
second section presents the theoretical perspective of the Resource-Based View. The next sections
address the constructs leadership, trust, and quality. The following section presents the importance of
reviewing processes to obtain the best results, followed by the section presenting the concepts of
business units. After the theoretical discussion, a suggestion of a conceptual framework that is capable
of assisting in the academic discussion on the prioritization of the attribute Organization in the VRIO
Model. Finally, the main considerations of the essay as a whole, in addition to the assumptions that will
be used for future studies are presented. In the last section, the references used in the study and
preparation of this paper are indicated.

THEORETICAL DISCUSSION
Resource-based View (RBV)

The economic changes, with greater emphasis from the 1980s, brought a discussion about
whether the strategies would be linked more strongly to external factors; in this case, the industry in
which it was inserted, or if the internal resources would have greater relevance. The RBV perspective
led to a discussion about the Porterian vision, when considering that it treated the companies of the
same sector evenly and with extensive mobility of resources.

For those who defended RBV as theoretical support, the organization's performance would be
linked to the allocation of accumulated or acquired resources and to the way they would be combined.
The performance would determine the competitive advantages that cause the differences between
organizations (Foss, 1997; Barney, 1991; Prahalad and Hamel, 1990). Wernerfelt (1984) proposed
that a competitive advantage should be durable over time and capable of generating entry barriers for
competitors because of resource mobilization and the profitability generated compared to their
competitors. Barney (1991), citing the Schumpeterian shocks, stressed that having a competitive
advantage does not mean that it would last forever since other companies could imitate it. In addition,
when facing such shocks, which can be a competitive advantage in a context, it could fail to be so in
another.

In the early 1990s, in other authors' publications (Grant, 1991; Collis and Montgomery, 1995),
the RBV establishes itself as an analytical approach to the strategy capable of generating competitive
advantage, making it up as the coordination of internal resources as a mean to face external threats.
This approach allowed for a greater interface between the rational economic and the behavioral view.

The ability to organize routines was recognized by Grant (1991) as a coordination of complex
patterns between people and resources, in which knowledge plays a key role. For these features to have
a recognized value as skills, they should, as Barney (1991) and Porter (1986), combine scarcity (or
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rarity) and appropriateness and own demand. At the intersection of these factors, there would be value
creation, which is essential for a resource to be recognized as an ability.

The analysis based on internal resources could be synthesized via two generalizations made by
Foss (1997):

1) there are asymmetric differences between the companies because of the control of the
necessary resources to implement strategies; and

2) these differences are relatively stable.

Therefore, companies have different levels of efficiency due to the skills and positioning adopted
on the market (Collis and Montgomery, 1995; Peteraf, 1997). Thus, the strategy starts to focus on
those resources capable of generating competitive advantage, even if based on scale economies,
patents, brand reputation, or experience curve. It would also be up to the organization to guide its
efforts to acquire resources, whose combinations would result in entry barriers for other competitors
(Grant, 1991).

Thus, the sustainability of the competitive advantages would be linked to the organizational
experience and the implementation of routines, which would make the operational activities more
efficient due to the accumulated knowledge and experimentation (Collis and Montgomery, 1995; Grant,
1991). From the perspective of Collis and Montgomery (1995), organizational capabilities built over
time would be resources or intangible assets incorporated to the routines, processes and culture, able
to generate a competitive advantage. As they cannot be patented and, in general, be implied, such
intangible assets should be incorporated by the companies, in order to not suffer disruption in their
activities (Sveiby, 1997).

For the internalization of such assets to have an effect, the decision-making must be
decentralized. Wernerfelt (2013), when revisiting his earlier articles, stated that decentralization reduces
transaction costs, helping also the interorganizational negotiations, for various ranks would have access
to that information, which is usually held only by some members of the high rank. A similar analysis
was made by Schmidt and Kel (2013), who argued that the experience of managers coupled with the
knowledge they possess are critical to identifying resources able to generate SCA resources. The next
section will present studies on various sectors that used the RBV as a theoretical perspective, followed
by the subsection whose studies are critical to the VRIO Model.

Some studies in light of RBV

Several knowledge fields have used the theoretical perspective of the Resource-Based View in
their studies. Alkhatib et al. (2015) analyzed the logistics from the RBV perspective, to identify which
tangible and intangible resources would provide the best performance. The authors identified human
resources as the most important factor, as they related to all other resources. The performance
limitations of these were directly linked to the qualification of the individuals involved in the processes.

Similar results were obtained by Verbeke and Yuan (2013) in a study of inter-organizational
relationships. Sixty-six subsidiaries of Canadian companies based in China were analyzed. The human
resources directly influence the ability of these organizations to engage in highly dynamic environments.

Lin et al. (2012) assessed through VRIO model the internal activities of the largest chemical
company in Taiwan with subsidiaries around the world. The authors concluded that the application of
the model allowed understanding which resources were able to contribute to the creation of value and
enabled to identify which organizational capabilities needed an intervention for improvement. Following
the model, they managed to compare the organization with its main competitors.
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Bresser and Powalla (2012) compared the VRIO Model with two decision-making tools for the
acquisition of shares in a hypothetical scenario, but true their reality. They were surprised with the
results, highlighting the effectiveness of analyzes based on it, especially in dynamic and volatile
environments, such as the stock market.

Knott (2015), also using experimental analysis, had the help of two groups of participants (27
and 36 subjects), with market experience oscillating between 10 and 15 years. The participants applied
the VRIO Model into the analysis of various business and stated that the model helped to identify
resources that influenced not only the organization itself but also its competitors.

Cantrel, Kyriazis and Noble (2015) attempted to understand the behavior of large corporations
in relation to donations to charity and, therefore, analyzed the 23 largest corporations are located in
Australia, using the VRIO Model. During their analysis, they identified that reputation was the resource
that would encourage them the most to donate, since not only its relations with other organizations
were improved, but had highly positive effects on its employees.

Wu and Hu (2012) analyzed internal resources in 144 hospitals in Taiwan in 2008, seeking the
relationship between the assets related to knowledge and the development of specific skills. They
concluded that there is a significant interaction between them since the knowledge that is held by each
individual involved in internal processes is improved, as new processes were performed (e.g., doctors
and nurses already enter the hospitals with prior knowledge, but each treatment performed generates
new knowledge). This virtuous cycle, in turn, has been reflected on the financial performance of the
hospital.

Zigan (2013), in a study of three hospitals in Germany in 2012, found a great link between the
financial situation of these hospitals and their intangible resources (intra- and inter-organizational
relationships and internal processes). Since they operated in a highly regulated market, which gave little
flexibility to the overall management, it was up to the performance of the human resource management
of those hospitals to facilitate the recognition of their teams, increasing their job satisfaction and the
alignment of the various work processes between the sectors involved. As a result, there was a better
use of internal resources, thus affecting the financial performance of the hospital.

The same occurred in the results on knowledge sharing (Wu and Hu, 2012), in innovation
capacity (Su et al., 2009), or alignment of internal processes (Zigan, 2013). Without a reformulation of
formal systems of management control, creativity was not encouraged and people felt insecure in
sharing any knowledge (Kaasa and Vadi, 2010).

These studies align with others about the construction of the construct Quality. As the pursuit of
quality cannot be restricted to an individual, but permeated throughout the organization (Slack et al.,
2009; Deming, 1990), it is necessary that all stakeholders participate in its construction and
maintenance, which means sharing knowledge, training those involved, and changing the hierarchical
structure. Therefore, they are coalitions of individuals and groups and their degree of dominance that
will determine the direction of the decisions made (Mintzberg et al., 2004; Provan, 1991). This group of
individuals presents the responsibility to identify and solve problems and the strength of their union will
determine their degree of influence on the organization (Miles and Snow, 1978).

Counterpoints to the VRIO Mode/

In an interesting analysis of strategic positioning, with a sample of 11,577 customers of
hypermarkets, electronics stores and department stores in major Chinese cities, Siebers, Zhang, and Li
(2013) identified different retail formats using similar positioning strategies. These strategies
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contributed evenly to the good performance of all formats, which contradicts the imitability as one of the
key attributes for the creation of SCA.

Moreover, Hsu and Ziedonis (2013) pointed to imitability as the main attribute capable of
producing SCA. They conducted a study with 370 startups of the semiconductor sector and elected the
patent as the main competitive strategy of these organizations.

Another study that contradicts the VRIO Model is of Weigelt (2013). The author concluded that
the siting of an outsourced service of Information Technology (IT), together with the absorption capacity
of the knowledge generated was able to produce SCA. This contradicts one of the RBV bases that argue
that the best use of internal resources is the one that can develop such advantages. Students of RBV
understand that, being an outsourced firm, any competitor could have access to their knowledge. Thus,
they ignore that the expertise held by a third party, when spread on the contracting organization, can
become a source of SCA. As the contracting organizations have distinct characteristics, access to
knowledge from a third party would not generate the same benefits. In addition, for this inter-
relationship to generate SCA, it is necessary that the occupants of the management positions are able
to identify which resources should be internalized and which is the best way to deploy them (Weigelt,
2013).

Foss and Knudsen (2003) stated that, as the discussions about the RBV have occurred, its
limitations started to appear. Therefore, they proposed that the immobility associated with the
uncertainty were the determining attributes for obtaining SCA and any other attribute only added to
them. Immobility can be obtained from the possession of valuable resources and properties of the
organization while the uncertainty, like Barney (1991), seek to enable resources to be differentiated and
difficult to be imitated.

For Foss and Knudsen (2003), two consolidated organizations can develop similar learning
curves, causing them to adopt similar strategies being unable therefore to generate SCA. They also
criticized the VRIN Model proposed by Barney (1991) for not clarifying how these attributes interact to
obtain SCA. Their criticism aimed, in particular, at the absence of a causal structure that would enable
the attribute model to generate SCA.

Bromiley and Rao (2014) suggested that obtaining SCA lies mainly in formulating and
implementing routines, which once they are combined end up by generating such advantages. Thus,
they proposed the PBV (Practice-based View) as a theoretical perspective able to offer in a more
prescriptive way a model to achieve SCA.

For the studies presented in this section, the VRIO Model remains in the field of thoughts
without their applicability actually occurring in real-world organizations. Some of them show even
different attributes from those in the proposed model. This essay, on the other hand, argues that the
attributes of the VRIO Model are correct, but, as in other studies (Foss and Knudsen, 2003; Armstrong
and Shimizu, 2007; Newbert, 2007), believes that the absence of a causal relationship makes its
application difficult.

To make this possible, it is suggested to prioritize the attribute Organization, leading to the
improvement of internal processes through reformulating formal and informal management structures,
in order to obtain improved organizational performance (Kaasa and Vadi, 2010; Wu and Hu, 2012;
Zigan, 2013). For this reformulation to be successful, it is necessary that organizations realize the
validity of some constructs: leadership, trust, and quality.
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Leadership

In times of little change and environmental stability, management models based on the
authority established by the hierarchical structure were sufficient to lead the organizations. These
models, however, no longer find a place on the search for competitiveness (Bennis and Nanus, 1988).
The pursuit for sustainability requires leaders with extraordinary abilities, in order to be able to act as
interpreters of a complex environment and as mediators within an organization (Metcalf and Benn,
2013).

The leader must stimulate innovation by influencing the behavior of other individuals (Hersey
and Blanchard, 1986), creating an environment involving people in the development of new experiences
(Kets de Vries, 1997). Influencing others means also encouraging them to make voluntary decisions to
assist in improving performance because often the leader cannot be omnipresent, controlling and
monitoring, when the only alternative left is trusting their subordinates (Tichy and Cohen, 1999).

Leadership has now a new connotation: it is about making something for others (Tichy and
Cohen, 1999), no longer a contest of strength to be based on in a respectful and energizing relationship
between leaders and followers (Burns, 1978). For some authors (Gemmil and Oakley, 1992; Barker,
2001), leadership is a social process of dynamic collaboration, in which individuals allow each other to
interact, while experiencing new forms of social and intellectual significance, assuming different styles,
according to the context in which they are inserted.

The division of responsibilities within a team extends the commitment and enhances the trust
between the members. However, it should be noted that communication, coordination, and
simplification of the management structure under the command of a formal leader is vital to the
relationship of these individuals (Huesch, 2013).

The environment created by the leadership style determines how team members interact with
each other and can stimulate cooperation and genuine motivation (Hunter et al., 2013; Jaramillo et al.,
2015). Moreover, information sharing between the leader and the led is vital to achieving superior
performance (Lam and Huang, 2015).

The effectiveness of leadership is associated with three contingency or situational dimensions
(Northouse, 2004):

a) the degree of trust in the relationship between leader and led - the respectful relations of the
leader towards the other team members tend to influence the actions of these individuals;

b) task structure - the detailing of the task helps in understanding the importance and its
effective implementation; and

c) the position of the leader - the higher the formal power of this leader is, the greater the
likelihood of being effective is.

For this process to occur, an environment of trust must be created for the promotion of welfare,
honesty, and commitment (Rogers, 1995), without incurring excessive workload (Ulrich, 1998).

Trust

The construct Trust used in this study is not the one used in economic relationships when
seeking to control another's behavior in the expectation of reciprocal gains (Williams, 2005). Such a
concept would serve only to economic transactions, which does not enable the existence of cooperation
among individuals in an organization (Kramer, 1999).

56



The concept of trust used here is the one reducing social complexity, providing greater security
in the decisions, even when there is little information available (Luhmann, 1979). Organizations tend to
be more efficient, and cooperation occurs spontaneously when there are shared ethical values and the
prior moral consensus serves as a basis of mutual trust of individuals, without the need for contracts or
legal action (Fukuyama, 1996). The Toyota Production System, for example, is entirely dependent on
the high degree of trust between the members of the organization because of the flexibility and
autonomy granted to them (Shimokawa and Fujimoto, 2010).

Trust in organizations tends to flow from the upper to the lower ranks. Clues, signs, and
symbols displayed by the members of the upper ranks are disseminated throughout the organization
and will determine the development of trust among stakeholders. Moreover, if it is observed that such
principles are based on mere exploration of other people's knowledge, the opposite will occur
(Davenport and Prusak, 1998).

Thus, trust results from intensity, which means that the action should be a fair translation of
what is said (Drucker, 1997). Communication, therefore, plays an important role because the
information and the organizational values must be disseminated with great clarity and truthfulness
(Drucker, 1996); otherwise, the other team members are unable to act within the expected ethical
limits (Lehman and Dufrene, 1999).

Trust can thus be defined as a relationship between two or more parts and in which there is a
mutual expectation to fulfill what was agreed, without the presence of opportunism (Novelli, 2004).
Naturally, the time of the relationship will help to build a reliable look from one part to the other
(Giddens, 1991), which means increasing their vulnerability based on the signed commitments (Hacker
and Willard, 2002).

Trust was the study topic of Holste and Fields (2010), who found that trust based on affection
has more influence on knowledge sharing than trust based on cognition. Trust based on affection allows
the individual to worry and wish well to each other, waiting for reciprocity. And quality relationships tend
to generate a positive impact in the workplace, enabling the achievement of desired results (Leana and
Buren I, 1999) that can be translated into increased productivity, quality and reduction of output
intentions of the members of the organization (Jones et al., 2009).

Quality

In the dictionary Aurélio (Ferreira, 1999), quality comes from the word in Latin qualitate, which
means the feature that characterizes a person or a thing and distinguishes it from the others. The
discussion on quality is not new. Juran and Gryna (1991) defined it as fitness for use, while Garvin
(1987, 1992) adopted eight dimensions when attempted to define it: performance, characteristics,
reliability, compliance, durability, service, aesthetics, and perceived quality, emphasizing that a product
or service can only be well recognized in only one of the dimensions.

Crosby (1994) defined it as a compliance with the requirements; Oakland (1994) stated that
the notion of quality depends on the individual perception. Deming (1990) understands quality as a
continuous meeting to the needs and expectations of customers and at a price they are willing to pay.
For Slack, Chambers, and Johnston (2009), the quality improvement strongly influences the result of
the organization, acting in the performance of production and increasing profits by increasing revenues.

Regarding the quality related with products or services, Bateson and Hoffman (2001)
highlighted the difficulty in defining a pure product or pure service. According to the authors, there is an
overlapping between them: there is no product without product, and vice-versa. Regarding satisfaction
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mechanisms in providing a product or service, Oliver (1999) considered that there is no distinction
between them, but stressed that during service delivery, human interaction between the client and the
professional involved determines the perception of the first. Therefore, it is a shortterm emotional
reaction before a specific service experience (Lovelock and Wright, 2003).

Iztok (2011) points out that the quality in the service sector is determined by customers'
subjective assumptions, according to their previous personal experiences and own perception. Thus,
the quality of service ends up constituting a major form of differentiation from competitors (Kotler,
2001) and it is the perception of quality for the customers that will take them to make purchase
decisions (Churchil and Peter, 2005). Therefore, understanding which situations and behaviors can
lead to customer satisfaction or dissatisfaction is paramount. In general, they are more easily identified
by the professionals who are on the front line (Bitner et al., 2001).

The health sector, for example, despite its specificity, represents the service sector and has
seen a substantial growth in quality programs because of the rising costs of hospital care. Several
features are similar to other services, but there are others that are specific to that segment (Gurgel
Junior and Vieira, 2002):

a) market laws do not overlap to human needs, which impacts on production costs since they
cannot stop using a drug in a treatment, for example, due to its high cost;

b) competition is not a strong element, given it is segment that is chronically absent in several
countries;

c) the healing needs vary from patient to patient, making it difficult to standardize care
Processes;

d) there is no symmetry of information because customers are generally lay and unable to
judge their treatment, and they cannot always choose a provider due to a lack of another option on a
given location;

e) the service consumption is immediate, preventing that there is quality control or stock for
inspection;

f) the production of the service is performed by a multidisciplinary team, with different
backgrounds and economic interests; and

g) the medical profession usually has strong resistance to quality programs because they feel
they are monitored and hampered in the clinical management practiced.

Despite these specific characteristics of the health sector, all organizations, regardless of their
nature, are subject to changes in the external environment, which ultimately determine the development
of rapid and effective response capabilities to these transformations (Bressan, 2004; Hung, 2007).
Thus, the need to choose a business model that allows them to be flexible before the need for
permanent connection to its context and, in addition, being able to carry out the quality management in
a market known for the constant lack of resources appears to be a difficult paradox to transpose in
contexts of permanent transformation and competition.

The management style determines the degree of confidence of the professionals involved,
which is reflected on the turnover indicators and, finally, the very organizational performance
(Deconinck, 2011; Call et al., 2015). In this context, the ongoing review of processes becomes even
more relevant.
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The Importance of Process for Obtaining Results

By analyzing the three concepts of Donabedian (1980) on services in health care (structure,
process, and outcome), it is seen a strong resemblance to the concepts developed by the researchers
of service management. Instead of process and result, for example, Johnston and Clark (2002)
preferred experience and result since their focus on service occurred from the customer's perspective.

Regardless of the term used, it is the process that determines the quality of the result (Santos,
2006). It connects with the entry of inputs (suppliers) and those interested in owning them (clients). In
addition, this step is composed of all the professionals involved in their transformation, who are
influenced by the leadership style, degree of trust and intent of cooperation between those involved,
which will determine the added value and, consequently, quality perceived by the client (Figure 1):

*Suppliers «Service

» Transformation; (Clients)

Addition of value

Figure 1 — Flow of Production of Services — Service = Process + Result.
Adapted from Santos (2006, p. 29).

In the service sector, the processes involved in their production determine the resulting quality
and it is how it is perceived (Kotler, 2001) that will promote their purchasing intention (Churchil and
Peter, 2005). Surprisingly, until Skinner published his seminal work Manufacturing — Missing Link in
Corporate Strategy, in 1969, the operational area was perceived inside an organization as a reference a
tedious work and thus relegated to a second plan, including the organizational strategy (Skinner, 1969).

The processes, however, highly depend on the operations sector, as later stated by
Wheelwright and Hayes (1985). These authors introduced a four-stage model enabling the classification
of the degree of development of operations strategy within organizations:

e Stage 1 - neutral role of operations, the manufacturing initiatives are discouraged, including
the high management;

e Stage 2 - operations would seek equivalence to their counterparts in other industries, in
order to remain competitive;

e Stage 3 - operations, through their decisions, would act in a coherent and consistent way
with the organizational strategies; and

e Stage 4 - the organizational strategies would be based on operations skills that should be
developed or acquired, so that their full potential could be explored.
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In the fourth stage, the authors defended the need to give equal weight to both the structural
activities (buildings and equipment) and the infrastructure (management policies) in order to achieve
continuous improvement and competitive advantage.

Therefore, organizations, usually inserted in a competitive environment, must first seek to
reduce costs and increase quality (Butler et al., 1996). All strategies should be directed to operational
decisions involving the development of the structure, infrastructure, and their professionals to obtain
new skills or higher capacities. Thus, the proactivity of the actors involved in the production of services
must be developed, which means focusing investment on these areas, rather than alienating them from
the decision-making process (Goldstein and Ward, 2004).

A few years after the study of Wheelwright and Hayes (1985), Roth and Van der Velde (1991)
proposed a four-stage model adapted to the operations of services that was based on an empirical
research on the retail-banking sector:

e 1° Stage - Revolving Door. the existing capacities do not add value when maintaining or
building the market share. They are used internally for tactical and control ends.

e  ?2° Stage — Minimum Daily Requirements. these capacities help the companies to obtain
some degree of priority with their competitors. It serves to retain existing customers, avoiding
dissatisfaction. In this stage, the operations support marketing.

e 3° Stage - Gafeway. the capacities are now perceived as appealing to the market. The
operational capacities not only maintain the market share, but also generate important differentials to
the market.

e 4° Stage - Golden Handcuffs. capacities that create significant barriers of entry,
representing the state of the art. The operational functions are integrated to the marketing and act pro-
actively to retain and attract customers.

In both four-stage models, the fourth stage represents the importance that must be given to the
operational sector, which is the major executor of most processes of any organization. In particular, in a
segment as complex as the hospital one, attention to the processes is even more crucial because its
development is reflected on the quality and results of the care provided. In other words, the inefficiency
of their processes is more impactful to the client. Given its importance to society, in this section, some
researchers of the operational management area that focused their research on this segment will be
presented.

Li, Benton, and Leong (2002) studied 151 US community hospitals. They found that the
hospitals that focused on improving the decision-making process of the operational sector, rather than
investing, first, in the structure (technology, physical structure), had better outcomes. After consolidating
these intermediate decision-making processes, they experienced structural improvements resulting from
better decisions for longer terms.

Kunkel, Rosengvist and Westerling (2009) conducted a study with 386 departments of 92
Swedish hospitals and found that performance improvement is directly linked to the possibility of
contribution of the various internal sectors in both preparation and implementation of strategies. In spite
of this result being higher than those hospitals that adopted the top-down decision-making model, it was
only successful when the various professionals involved were able to help in the many stages of
planning.

Hospitals focused on managing processes were able, for example, to improve the productivity
of a cancer unit of a Dutch hospital in 90%, using the same amount of resources. It reflected not only
on treatment but also on a more rapid diagnosis (Romero et al., 2013). In another study, this time with
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465 Australian hospitals, it was evidenced a directly proportional relationship between a management
of interdependent processes and improvement of the outcomes of the practiced quality in patient care
and financial performance (Towsend et al., 2013).

Therefore, the analysis of these models, supported by other studies presented, indicates that
the studies on operational strategies should be integrated with theories based on the management of
internal resources, as a way for organizations to develop more competitive advantages and better
results. In a literature review, Gagnon (1999) argues that these studies should be the basis of what she
calls the New Resource-based Operations Strategy). The operational sector leads the building of
capacities that cause the organization to be competitive due to the constant search for operation
excellence.

All the studies presented have in common the indication of the need for inter-sectorial
cooperation to improve the organizational performance. For some time, some researchers have
developed the concept of Business Units (BU) as a way to manage organizations, whose expansion
prevented them from performing daily management of its operations. In addition, precisely in its ability
to generate specific strategies is where the greatest contribution of the BUs to the company's
performance as a whole lies, given the flexibility gained in this format (Porter, 1999; Buzzel and Gale,
1991). Mintzberg and Quinn (1991) point out that the strategy should not be restricted to management
and directive levels, but be distributed throughout the organization, taking into account the different
degrees of importance to each hierarchical level to achieve the organizational objectives.

BU as a strategy to reformulate the management control systems

Initially described by Ansoff (1975), the business strategic unit (BSU) was a subdivision of the
business reality of an organization, with relative autonomy in order to take advantage of the
characteristics of the region where it is located. Other authors (Bartlett and Ghoshal, 1998) define it as
a corporation with scattered and specialized resources, where the ability to generate the several
capacities is the source for creating competitive advantages. Thus, each subsidiary would play a
different role according to the importance of the location and complexity of the resources and capacities
(Bartlett and Ghoshal, 1998).

This concept was applied in General Electric, in 1971, as a way to decentralize the control
before the diversity of businesses with which the company was involved. As the products and services
offered by GE were diversified, so were the environments where they were inserted. Basically, each BSU
should develop strategies considering their capacity and competitive needs, while being consistent with
the corporate strategy (Hall, 1978).

Thus, a BSU can be defined as a division, products line, or profit center of a company. Among
their characteristics, the following can be found: it can produce and commercialize a set of well-defined
products and services; it generally serves a defined set of clients in a delimited geographical area; and it
competes with a specific set of competitors. Thus, it is a more basic business unit that, along with other
units, forms a company (Buzzel and Gale, 1991).

Gupta (1999) stresses five elements considered as critical when managing strategies of the
Business Units (BUs):

e definition of the business unit scope;
e stablishing the goals for business units;

e definition of the bases intended for the competitive advantage;
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e project for a constellation of values;

e management of internal value chain of the business unit and its integration with the value
chain of partners and customers.

The diverse sectors of an organization, be it related to products or services, can be compared to
the BUs, as they have similar characteristics, through its several processes, are embedded in its own
environment of relationships, and contribute to achieve organizational strategies. Internally, all are
customers and suppliers of each other. The stock sector, for example, is a customer of external
suppliers, acting as a supplier for the productive sector. This takes the role of suppliers of the
commercial sector since it depends on the sales made there to plan their production. The commercial
sector, on one hand, is a customer of the marketing sector and the design sector, which determines
what is going to be produced and consequently commercialized.

Given these concepts, before the specifics of each sector, a BU can establish specific goals
that, together with other sectors, enable building values for the entire organization. However, when
restructuring the management system offering greater autonomy for decision-making, the high
management should encourage the creation of a collaboration culture, otherwise, as in other segments,
there is a competition for results between the BUs (Porter, 1999; Buzzel and Gale, 1991). Among the
positive effects of adopting this format, there is the speed of decision-making and response on
customer-oriented services as key factors critical to the organizational performance in dynamic
environments (Kownatzki et al., 2013; Dong et al., 2012).

There are several internal processes, as well as several characteristics of each sector. Thus, it
is not possible to expect that unique strategies are able to bring positive results in the face of such
diverse operations. In common, the sectors have teams coordinated by one or more individuals who
must be involved in a context permeated by the constructs leadership, reliability, and quality. These
constructs eventually are reflected on the collective construction of specific strategies of that UN,
increasing the chances of success in implementing them and without facing resistance from other
sectors. In an environment where the inter-sectoral cooperation is stimulated, strategies now belong to
everyone, which is in line with the Barney's studies (1991).

Their reflexes can be seen in the improvement of the UN's organizational climate (lower
turnover, greater sharing of knowledge) and care provided to other sectors with which they have
common processes. This results in generating higher quality perceived by all involved. Finally, it is seen
the construction of sustainable competitive advantages, which leads this essay to propose a theoretical
framework.

A framework proposal

When applying a hierarchy to each attribute of the VRIO Model (value, rarity, imitability, and
organization) proposed by Barney and Hesterly (2007) and validities by several recent studies (Lin et
al., 2012; Bresser and Powalla, 2012; Knott, 2015; Cantrell et al., 2015), it is proposed to restructure
the roles played by the managers of the many sectors of an organization. Then, this implies the way the
sectors of an organization are structured. Figure 2 uses a care admission unit (AU) of a hospital
organization to assist in proposing this approach:
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Figure 2 — Care unit as business unit.

In the proposed restructuring of a hospital organization, the inpatient units cease to act as
passive agents, with control only of the care quality indicators and as mere executors of strategies
devised by high management. As a BU, they begin to worry not only with their performance, but also
with the other sectors, which ends up reflecting on the performance of the hospital. Because of the
interrelationship between the sectors, which allows the construction and the collective implementation
of strategies, the various BUs become active agents, using process efficiency indicators. Thus, the
bottlenecks that reduce the efficiency of a process can be eliminated because there will be a collective
discussion on the factors that lead to their existence

However, for this new management control system to occur, it is necessary that some
constructs be developed in management control systems. To this end, the theoretical framework in
Figure 3 is proposed:
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Figure 3 — Theoretical Framework — Prioritization of the attribute Organization of the VRIO Model.

When prioritizing the attribute Organization of the VRIO Model, conditions to the improvement of
the internal environment so that the processes are reviewed through reformulating formal and informal
management systems. This is achieved by the development of autonomy, enabling the active
participation of members from various sectors in the decision-making process and creation of strategy.
The intermediate managers of each sector, in turn, are encouraged to adopt a new managerial style
that allow them to count on other professionals that stop acting mere executors, while abandoning the
passive position to which they are generally assigned.

Therefore, their skills for leadership are developed, obtaining as a result the other team
members to build a culture of trust. Trust triggers a cooperative work, where the main objective is the
collective gain. Consequently, many processes become more efficient and tend to generate results with
better quality and value, including from the customer's perspective. As these changes occur through
various actors, one must rely on the causal ambiguity that hinders imitation by other organizations,
which will be reflected on the degree of rarity of the services provided. The result for the organization is
that it improves its performance and becomes more flexible in the face of environmental changes since
the decision level is no longer limited to the high management.

When they work with teams, they feel they are part of the solution. All members start to pursuit
the quality in the processes (Huesch, 2013; Slack et al., 2009; Deming, 1990), which is reflected on
more productivity and the best use of the human resources (Barney and Arikan, 2001; Barney and
Hesterly, 2007; Verbeke and Yuan, 2013; Alkhatib et al., 2015). When developing in the managers the
ability to participate in the decision-making process and the creation of strategies, restructuring the
management system generates other positive effects: enables the direct action on the problems,
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enhancing the positive results (Sayles, 2006), and cause the managers to become disseminators of
knowledge and the link between high management and operational level (Mintzberg et al., 2006;
Mintzberg et al., 2004).

By turning the internal sectors into BUs, they start to be managed by indicators that can
measure the efficiency and effectiveness of intersectoral relations and their clients. As a BU, it is
possible to establish specific mutual goals; bases are built to obtain competitive advantages; and the
management of the value chain both with clients and with other sectors (Gupta, 1999). Moreover, the
flexibility given in the new structure turns the implementation of organizational strategies easier (Porter,
1999; Buzzel and Gale, 1991; Mintzberg and Quinn, 1991) because the performance aimed is
obtained through the contribution of each one of their BUs. As the processes become the domain of all,
even in contexts marked by turnover or consolidation processes (mergers and acquisitions), the BUs
can continue the operations without incurring a quality loss.

By prioritizing the Organization attribute in the VRIO Model, conditions for the development of
the constructs leadership, trust, and quality are created and now belong no longer to the individual but
the organization. The following other attributes of the model emerge from the combination of these
constructs: value (successful implementation of rare and difficult to be imitated strategies), rarity (few
competitors hold these resources), and imitability (obtained by causal ambiguity and path dependency).
This set of attributes results finally from the VRIO Model, thus becoming in entry barriers for the other
competitors (Grant, 1991).

The concepts presented here reinforce the purpose of this essay that the organization is the
attribute to be prioritized over the others. Through the redesign of formal and informal systems of
management control, a management style capable of involving all front-line professionals is created,
providing them with the necessary information for a safe decision-making. The feeling of belonging
flows, being supported in an environment permeated by trust and cooperation between those involved,
adding value to the products/services generated. As changes in management systems take time to
consolidate (learning curve) and result from various causes (causal ambiguity), the difficulty in imitating
increases considerably, thus generating the rarity required to obtain SCA. Moreover, prioritizing this
attribute would solve the problems of applicability, as pointed out by Armstrong and Shimizu (2007) and
Newbert (2007), and of causality, as pointed out by Foss and Knudsen (2003).

And it is precisely because of this logistic that this essay is not in line with the studies of Hsu
and Ziedonis (2013), King (2007), King and Zeithaml (2001) and Mosakowski (1997), to whom
imitability is the main attribute, even with the patent pointed out as one of the key resources to obtain
SCA (Grant, 1991). The patent, for example, can be broken by a government decision, as it was the
case of drugs used to treat AIDS in Brazil (Navarro, 2011) while the management control systems
depend only on the organization itself.

In the model of four stages proposed by Roth and Van der Velde (1991), a restructuring of the
management control systems would take organizations to the fourth stage, given the barriers that would
be created for new entrants. The same would happen with the model of Wheelwright and Hayes (1985)
since the 4th stage provides for the use of the full potential of the operations sector.

FINAL CONSIDERATIONS

The prioritization of the attribute Organization, with the introduction of the concept of business
units, enables developing the constructs leadership, trust, and quality. They are required to empower
and to grant decision-making autonomy to all involved in the daily operational processes of an
organization. They are also consolidated as the concept of the BU is being implemented. The result is
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the creation of value, rarity, and imitability, affecting the performance and competitiveness of the
organization. When they are no longer perceived only as cost centers, but as an active and integral part
of the management system, the various sectors create the conditions for building competitive
advantages.

Finally, this paper as a contribution to the academic discussion, proposes a number of
assumptions:

a) Organizations compete primarily more with its inefficiencies than with other actors, which
is reflected on their performance. The reason is the lack of autonomy of the operational sectors
because of a centralized management control system.

b) Involvement and capacitation of the intermediate managers are essential to improve the
organizational performance.

c) The leadership style of intermediate managers will determine the degree of trust of the
other members of the operational sectors, which is reflected on the quality of the product/service
developed.

d) The attribute Organization of the VRIO Model must be prioritized in relation to the other
attributes, in order to promote the restructure of formal and informal management control systems
based on the constructs of leadership, trust, and quality.

e) The attributes Value, Rarity, and imitability occurs only after the restructuring of formal and
informal management control systems because it is the attribute Organization that enables the
reformulation, development, and implementation of processes, generating causal ambiguity and
increasing the path dependency.

f)  The implementation of the concept of business units in the internal sectors makes it
possible to create an environment where the constructs leadership, trust, and quality help in the
generation of the attributes Value, Rarity, and imitability.

It is expected that future studies can use these premises to generate new data. From this
research, perhaps an improvement in the performance of organizations is possible, with a better
meeting of the needs of its members and the replication of this framework as an empirical application
of the original model proposed by Barney and Hesterly (2007) and Barney (1991).
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ABSTRACT

Purpose

This paper provides quality practitioners with a diverse set of tools that have a wide range of uses. These tools
are already known to many professionals in the field of quality; however, this paper will use a hypothetical
case study to show how the use of quality tools can be interlinked. Readers of this paper will also understand
how to take a collection of brainstorming ideas and turn it into actionable items.
Design/methodology/approach

Quality tools from the literature are briefly discussed and illustrated with a simple example. A hypothetical
case study is then used to show the use of the tools for addressing a realistic situation. The examples are
generic so that they can easily be understood across manufacturing and service industries.

Findings

The concepts presented are illustrated by a hypothetical case study at the end of the paper.

This paper provides quality practitioners with guidance on the use 14 of simple and easy to use tools with a
wide range of applications. In addition, it shows how the use of one tool may lead to the use of a different tool.
Originality/value

Although the quality tools presented are not new, the translation of an Ishikawa diagram into an action item
tracking list is unknown in the reviewed literature and will be a great asset to those who have multiple
hypotheses to investigate during a root cause analysis.

Keywords: Quality tools, Problem solving, Issue management, Root cause analysis.

Paper type: General review
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INTRODUTION

This paper will discuss using quality tools for effective problem solving. The talk will first review the
seven classic tools, which are the cause and effect diagram, scatter diagram, control charts, histograms,
check sheets, Pareto charts, and flow charts. The seven new management and planning tools will then be
discussed. They consist of affinity diagrams, interrelationship diagrams, tree diagrams, arrow diagrams, matrix
diagrams, prioritization matrix, and the process decision program chart.

These tools have the advantages of being easy to learn and yet still highly effective for a wide range of
uses. They can be used to provide structure in a brainstorming session or to assist with communication in a
team. They can also be used to assist in decision making or to analyze a defective product or sub-optimal
process and can be used during quality improvement projects. The tools are effective in both manufacturing
and service industries and they will be illustrated using simple examples so that the examples can be
understood across industries.

The seven classic tools and the seven new management and planning tools are themselves not new to
industry. This talk will describe the ways in which one quality tool can transition to another tool to achieve
maximum value for the use of the selected tools. A hypothetical example of problems in a coffee making
process will be presented to illustration the concepts in a matter that can be easily understood by both those
in manufacturing and those in service industries.

The example will include a flow chart can be used for gaining an understanding of a process. Once
the team understand the process, an affinity diagram will be depicted for illustration how it can effetely use for
collecting ideas from a quality improvement team. The ideas from the affinity diagram are then structured in a
cause and effect diagram that can be expanded beyond technical ideas.

Although a cause and effect diagram is a powerful problem solving tool; it can be difficult to turn the
items in the cause and effect diagram into action items; therefore, a worksheet based action plan will be
shown depicting the cause and effect diagram items as action items with assigned evaluation tasks,
responsible parties, and deadlines as well as the investigation results. A prioritization matrix will then be
shown illustrating the way in which various improvement options can be compared and evaluated once the
action items actions are carried out and the root cause or root cases are understood.

This paper will provide a basic understanding of common quality tools as well as the ways in which
their use can be integrated. They will also be capable of translating a cause and effect diagram into an action
plan for ensuring necessary tasks are performed and evaluating the results.

RESEARCH METODOLOGHY
Quality Tools

Quality tools can serve many purposes in problem solving. They may be used to assist in decision
making, selecting quality improvement projects, and in performing root cause analysis. There are many
benefits to using quality tools. They are useful for providing structure to brainstorming sessions and
communicating information and sharing ideas with in a team. They also help with identifying potential root
causes of problems and selecting improvement activities identifying as well as identifying the optimal option to
select when more than one potential solution is available. The use of quality tools can also provide assistance
in managing a problem solving or quality improvement project.
Seven Classic Quality Tools

The Classic Seven Quality tools were compiled by Karou Ishikaw in his book Guide to Quality Contro/
(1991). They are also known as “The Seven Tools” and “The Seven Quality Tools” and these basic tools
should be understood by every quality professional. The Classic Seven Tools were first presented as tools for
production employees to use in analyzing their own problems; they are both simple enough for everybody to
use, yet powerful enough to tackle complex problems. The seven tools consist of cause and effect diagrams,
scatter diagrams, control charts, histograms, check sheets, Pareto charts, and flow charts.

A cause-and-effect-diagram is used to list potential causes of a problem. It is also known as an
Ishikawa diagram or fishbone diagram. Typically, the main branches are man, material, methods, milieu
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(environment), machine, and measurement. Sub-branches are listed under the main branches with twigs
containing the potential problem causes. A cause-and-effect diagram can be used to assist when the team is
brainstorming and it can also be used to quickly communicate all potential causes under consideration.
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Poor assessment method Too many distractions

Computer crash Temperature uncomtortable

) . 5
Prejector failure ;9 ;D;-
N —
o
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Figure 1- Cause-and-effect diagram.
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A scatter diagram graphically depicts paired data points along and X and Y axis. The scatter diagram
can be used to quickly identify potential relationships between paired data points. Figure 2 depicts varies
potential correlations ranging from no correlation to strong negative and strong positive correlation. It is
important to remember that a strong correlation does not necessarily mean there is a direct relationship
between the paired data points; they may be following third unstudied factor.

5 a 1 1 H 1 : 3 'l
Positive Correlation Mo Cerrelation Negative Correlation

Figure 2- Scatter diagram.

Control charts are used to evaluate and monitor the performance of a process (Wheeler 1995). There
are many types of control charts available for Statistical Process Control and different charts are used
deepening upon the sample size and the type of data used. An individuals chart is used when the sample size
is one. The formulas for an individuals chart are shown Table 1 and an example of an individuals chart for a
shaft diameter is shown in Figure 3. The data is in a state of statistical control when all values are within the
control limits, which contain 99.7% of all values.

Table 1- Formulas for center line and control limits when sample size is one.

Center Line Lower Control Limit Upper Control Limit
= iz ¥ — 2.660mA T+ 2.660m8
1t

Note: mB is equal to the mean of the difference between the individual values and is calculated by the
first value from the second value, then the second value from the third value and so on and then
determining the mean of the results
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| Chart of Shaft Diameter
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Figure 3- Control chart.

Histograms are used to visualize the distribution of data (McClave and Sincich 2009). The y-axis
shows the frequency of occurrences and the x-axis shows the actual measurements. Each bar on a histogram
is a bin and bin size can be determined by taking the square root of number of items being analyzed. Using a
histogram can quickly show is the data is skewed in one direction or another. Figure 4 shows a histogram for
data that fist a normal distribution with half of all values above and below the mean.

20

15

10

| 4I_I I

; B
56 57 58 59 60 61 62 63

Time to complete a one hour block of training (in minutes)

Figure 4- Histogram.

Frequency of occurrences

Check sheets are used for the collection of data (Borror 2009) such as when parts are being
inspected. The various failure categories or problems are listed and hash mark is placed next to the label
when the failure or problem is observed (see Figure 5). The data collected in a check sheet can be evaluated
using a Pareto chart.
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Issue Occurrences Total occurrences

Floor not cleaned Hi 1 6
Dishes unwashed overnight HEHH T 17
Lunch dishes not promptly removed HH 6
Trashcan overfilled T HH T 24

Dirty windows i 4

Paper on floor HHHH A HH ] 26
Miscellaneous I 2

Figure 5- Check sheet.

A Pareto chart is used for prioritization by identifying the 20% of problems that result in 80% of costs
(Juran 2005). This can be useful when searching for improvement projects that will deliver the most impact
with the least effort. Figure 6 shows a Pareto chart with three out of seven problems accounting for 80% of al
problems. Those three would be the priority for improvement projects.

Pareto Chart of Issues
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Number of occurrences 26 24 17 6 6 4 2
Percent 306 282 200 7.1 71 4.7 24
Cum % 306 58.8 78.8 859 929 976 100.0

Figure 6- Pareto chart.

A flowchart is used to gain a better understanding of a process (Brassard 1996). A flow chart may
provide high level view of a process such as the one shown in Figure 7; or, it may be used to detail every
individual step in the process. It may be necessary to create a high level flow chart to identify potential
problem areas and the flow chart the identified areas in detail to identify steps that need further investigation.
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accepted?

Plan training
date

Process
stops

Figure 7- Flow chart.

Seven New Management and Planning Tools

The seven new management and planning tools are based on operations research and were created
between 1972 and 1979 by the Society for QC Technique Development in Japan. They were first translated
into English by GOAL/QPC in 1983 and consist of the affinity diagram, interrelationship diagram, tree
diagram, arrow diagram, matrix diagram, prioritization matrix, and process decision program chart (PDPC)
(Brassard 1996).

An affinity diagram identifies points by logically grouping concepts (ReVelle 2004). Members of a
team write down items that they believe are associated with the problem under consideration and these ideas
are then grouped into categories or related points.

Receiving S_hl_pplng Contacting Prov_ldlng a Schedgllng Final
- finished point of machine . -
raw material : customers a inspection
material contact utilization
I_nspecfung Storing Negotiating Agreemg o Producing Checking for
incoming material contracts delivery parts components
parts terms per BOM
Checking for Dispatching Finding new Packing for Special
transport - order
material customers transport :
damage handling

Figure 8- Affinity diagram.

The interrelationship diagram depicts cause and effect relationships between concepts (Westcott
2014) and is created by listing problems on cards. These cards are then laid out and influenced are identified
arrow pointing at the items that are being influenced. One item with many arrows originating it is a cause that
has many influences and much can be achieved by correcting or preventing this problem.
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Figure 9- Interrelationship diagram.

A tree diagram assist in moving from generalities to the specifics of an issue (Tague 2005). Each level
is broken down into more and more specific components as one moves from left to right in the tree diagram
(see Figure 10).

complaints

Reduce
customer |—

Conduct |dentify
satisfaction [— improvement
Reduce || survey actions
employee
turnover | — Benchmark Must match
employee [—1 industry
benefits average
Job specific
| | procedures
Job related
training
Increase [ ]
Company-
employee : -
trainin | wide policies
9
Training as
a benefit

Figure 10- Tree diagram.

An arrow diagram is used to identify the order in which steps need to be completed to finish an
operation or project on time (Brassard 1996). The individual steps are listed together with the duration in the
order that they occur. Using an arrow diagram such as the one in Figure 11 can show steps that must start on
time to prevent a delay in the entire project or operation.

Rough
turning
45 sec.

Precision

65 sec.

Threading

Start

turning [ operation
70 sec. \

Boring
operation
15 sec.

—]

Assembly
process

Countersink | __—— 40sec.
operation

10 sec.

—}

Finish

Figure 11- Arrow diagram.
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The matrix diagram is used to show relations between groups of data (Westcott 2014). The matrix
diagram in Figure 12 depicts three suppliers as well as their fulfillment of the three characteristics listed on
the left side of the table. In this example, only two suppliers share the characteristic “ISO certification.”

Supplier 1 | Supplier 2 | Supplier 3
Local Yes No No
ISO No Yes Yes
certification
Experience Yes No Yes

Figure 12- Matrix diagram.

The prioritization matrix is used to select the optimal option by assigning weighted values to the
characteristics that must be fulfilled and then assessing the degree to which each option fulfills the
requirement (ReVelle 2004). The prioritization matrix in Figure 13 is being used to select the best option for a
staffing problem.

Weighted Hire more Bring in Outsource
value staff temps
Protect proprietary 10 10 4 1
information
Use employees skills in 8 10 1 1
the future
Flexibility 8 1 10 8
Avoid over capacity 1 10 10
Keep short-term costs 4 4 4 2
down
Total 210 196 150
% 58.3 54 .4 4.7

Degree of fulfillment: 1= not at all and 10 = best
Figure 13- Prioritization matrix.

Process decision program charts (PDPC) map out potential problems in a plan and their solutions

(Tague 2005). The example in Figure 14 shows the potential problems that could be encountered when
conduction employee training as well as solutions to these problems.
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l
| I |
Presentation
speed Coffee Not epough
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|
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Perform test
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selection
[ |
Check every Replace
. every two
30 minutes
hours

Figure 14- Process decision program chart.

RESULTS
Example of Combining Quality Tools

Multiple quality tools can be used in succession to address a problem (Barsalou 2015). The tools
should be selected based upon the intended use and information from one tool can be used to support a later
tool. The first step to take is to create a detailed problem description that fully describes the problem. In this
example hypothetical the problem description is "Coffee in second floor break room tastes bad to the majority
of coffee drinkers; this was first noticed in February 2015." The hypothetical problem solving team then
creates the flow chart shown in Figure 15 to better understand the process.
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Figure 15- Flow chart for coffee making process.

The team then brainstorms potential causes of the problem. These ideas come from the team
ember’s experience with comparable previous issues and technical knowledge and understanding of the
process. The ideas are written on note cards and then the note cards are grouped into related categories to
create an affinity diagram using the headings of the 6Ms used for a cause-and-effect diagram as shown in

Figure 16.

Figure 16- Affinity diagram for bad tasting coffee.

Lighting Cleaning Lighting Settings Tastes Variation
Cleaning . Refilling
Temp. Interval Temp. Coffee types Training grounds
Water C'e?”er Water Grinder ) Clea_r Pouring
Residue instructions creamer
Not well Missing
Storage cleaned Storage instructions
Machine
filling
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The affinity diagram is then turned into the cause-and-effect diagram depicted in Figure 17. The team can
then expand the cause-and-effect diagram if necessary. The cause-and-effect diagram provides a graphical
method of communicating the many root cause hypotheses. This makes it easy to communicate the
hypotheses, but is not ideal for tracking the evaluation cations and results.

| Environment | | Process | Material

Ag
Coffee grounds
Adding coffee grounds, Low quality
Refilling machlnﬂ_\l_. Bran
| /‘ Tybe
Adding water
Tnterv Expmec\
Machine cleaning Coffee creamer-
Cleaner residue Milk—

Insufficiently cleaned Creamer —

Improperly cleaned Powder—s.

Typ
Coffee
Taste
o Type of coffee
Perzon to person variation . Making coffe
- Regular ——

Refilling coffee grounds ———— Trainin / Expresso
Cleaning machin Coffee settings
Pouring coffee creamer Availabilite Small

Instrucnon Large ——
Cup size
Clari
Grinder setting
Individual preferences ——m— Coarseness

| Measurement | Employees Equipment |

Lighting

Water

Coffee groun

Storage temperatur

Coffee creame/

Figure 17- Cause-and-effect diagram for coffee taste.

Cause-and-effect diagram items are then transferred to worksheet shown in Figure 18. The hypotheses
are then prioritized so that the most probable causes are the first ones to be investigated. A method of
evaluation is then determined and a team ember is assigned the evaluation action item and a target
completion date is listed. A summary of evaluation results is then listed and the conclusions are color coded
to indicate if they are OK, unclear, or potentially the root cause. Unclear items as well as potential root causes
should then be investigated further and OK items are moved from consideration.
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Prio.
leem Element [prob.¢ Evaluation method Responsi| Target | Comp. Results Conclusion
¥ ble date Date
ease]
10 Material
11 Coffee grounds: Age 1 Check. to enzure grounds are not expired] oo smih | 22 May 15| 22 May 15 Mok expired -
12 Cioffee grounds: Type - Brand 1 Enzure only one type of brand is jnuze | Joe Smith | 22 May 15) 22 Way 15
1.3 Coffee grounds: Type - Low quality 1 Determine if discounted coffee is being | Joe Smith | 22 May 15] 22 May 16
Coffee creamer: Type - Milk 1 Create checklist to identify type of
creamer [if any], type pf coffes and
14 maching settings uzed whenbad coffes | Joe Smith | 29 July 15
i= identified and run chart ta identify bad
coffee
Coffee creamer: Type - Creamer 1 Seeitern 14 Only one type used; howewer, creamer
. found o have expired; unclear if this
15 Joe Smith | 23.July 15 contributed to taste of coffes. Further
results expected after completion of
16 Coffee creamer: Type - Powder 1 Seeitemn 1.4 Joe Smith | 29 July 15 See ibem 1.4
2.0 Equipment
21 Grinder setting: Coarsensss 1 Seejtem 1.4 Joe Smith | 29 July 15 Seejtem 1.4
2.2 Coffes settings: Type of coffee - Feqular 1 Seeitern 14 Joe Smith | 23 July 15 Seeitern 1.4
23 Coffes settings: Type of coffes -Expresso 1 Seeitemn 1.4 Joe Smith | 29 July 15 See ibem 1.4
24 Coffes settings: Cup size - Small 1 Seeitem 1.4 Joe Smith | 29 July 15 Seeiterm 1.4
28 Coffee settings: Cup size - Large 1 Seejtem 1.4 Joe Smith | 29 July 15
3.0 Process
a9 Fefilling machine: Adding coffee grounds 2 Go ko Gemba and observe how coffes James 02 June
) grounds are added Smith 15
3.2 Fiefilling machine: Adding water Seejtem 3.1
Machine cleaning: Intereal 1 Check cleaningintereal and determine if | Jerry Smith | 23 Mayg 15| 24 May | Potential root cause of the izsue, There s
itis per machine manufactures 2015 no cleaning interval; last cleaning believed
recommended interval to have occurred during the Hoower
Administration. Corrective actions:
immediate cleaning and creation of
33 leaning schedule. All ather cofies
machines to be checked Far this issue.
Guality department to create SFPC chart to
monitar long-term coffes taste; HR 1o
organize training in filling aut contral chart
L AL L L
a4 Plachine cleaning: Improperly cleaned - Cleaner 2 Check For cleaner residue Jerry Smith | 23 May 18] 24 May | Mot applicable; never cleaned. See item
i residug 2015 3.3
35 Machine cleaning: Improperly cleansd - 2 Check for cleanliness per coffes Jerry Smith | 23 May 15| 24 May | Coffes machine Failed cleanliness test per
) Inzufficiently cleaned machine cleanlinesz 'Waork Instruction 2015 Wil T2 4u3 Seeitemn 3.3 for details
4.0 Emplogees
Individual preferences 3 Identify method bo determine iF individoal Jamie 07 June
41 preferences are aninflugnce on the Smith 15
problem
Training: Making coffes 2 Check bo ensure training records are up Jessica |23 May 18] 23 May 18] One employee (tea drinker-has never
to date Srmith made coffee] has not attended training;
4.2 will receive training during nest round of
orientation training
Training: Cleaning machine 2 Check bo ensure training records are up Jessica |23 May 18] 23 May 18] Training on coffee machine cleaning has
43 todate Smith newer been conducted; Jerry Smith is to
hawe a training session prepared by 7 June
44 Inztruction:s: fuailability Check availability Jezzica |23 May 15
45 Instructions: Clarity 3 Ensure instructions are easy to Jessica |23 May 18] 23 May 15]  Flesh-Kincaid Readability scored 18, HR
) understand [Flesh-Kincaid Feadability Smith tasked with rewriting instructions
5.0 Environment
Lighting 2 Enzure luminance of coffes room is = Jamie | 28 May 15 28 May 18] Room tested az 370 lux; however vale
200 Smith drops= =ignificantly if light is shut off.
51 Installation of a motion detector bo Unclear
ensure nobody makes coffee inthe dark
iz under consideration
Water 3 water is from municipal source and Jamie | 28 May 15
A2 expected bo be consistent; not testing Smith
planned at the moment
Storage temperature: Coffee grounds 2 Ensure storage temperature is < 72°F Jarmie 28 May 16] 28 May 18] Storage cabinet was 89.47°F; however, it
Smith may vary so building maintained is
b3 . ) - Unclear
inztalling a monitoring system. To be
completed 17 June 2015
54 Storage temperature: Coffee creamer 1 Ensure storage temperature is < 40°F Jarmie 28 May 16] 28 May 15 All creamers found to be stored in
) Smith refrigerator at 38°F
6.0 Measurement
61 Perzan to perzon wariation 2 Perform an attribute gage FisF Jane Smitk | 1% May 15] 12 Mag 15 Employses were able to differentiate
) between qood and bad tasting coffes
G Refilling coffee grounds 3 Ferform M58 on coffee scoop Jane Smith | 16 June
' 2018
Pouring coffes creamer 3 Perform MSA on creamer dispenser | Jane Smith | 18 May 15) 12 May 15| Creamers [milk, powder, and creamer] are
poured without aid of a dispenser.
B3 Industrial engineering department is Unclear
inwestigating various pouring methods.
tdy o be completed by July 2015

Figure 18- Cause-and-effect diagram worksheet for coffee taste.

Figure 19 shows a close up view of the cause-and-effect worksheet. Often, the cause-and-effect diagram
item is not clean in how it is related to the problem. In such a situation, it can be expand in the worksheet to
turn it into a clearer hypotheses. For example, “Water” in the cause-and-effect diagram can be changed to
“Water from the city water system containing chemicals leading to coffee tasting bad” in the worksheet.

84



T edo|dwg [
O 107 £ 6 Wl tug CAF gl 1 HOH T 24 UOT NIE] 108, STReo] PRURR[> AU Nz .
1ad 330y ssauueaga papey aulyaew paggon | odep 2 | 5l dew o2 s fuap aupaew a0g)ad Jad sEauueags 10g §aay0 2 - poueapa dladoadw) Buuea)s aupyaepy 5%
0T BTy -
on wagl 3 pauea)s sasan apqeadde yop | depyg g2 | 51 odew o2 s faape INPISAL DU 13 YI0YT z 1puea)y - prueaps dpadasdwy) Bumeag s augzepy ¥
25LY YD 1y
ey joaguos o Bupy u Buiesy aauebio
oy 4 st e ggon wieg-Buo) oo
o JEY 45 e o uswyedap dagengg
NSNS 10Y PAYINYD DG OF STUNYILW
224403 130 || anpayas Buuea)s [
1o ualeas pur Bujuesps ageipauw
IEMOIIE DAIII0T] USSP
Jaaoap 243 BULnp pauInoae aaey oy |EAJIUI PRPUSLILGDT)
panalg Buiuea)s g5ty easoqu Bueap ou | g0z sUNEICRUCW aupyaew Jad 5
21203l ] IREE] MYy O BEReD yaad euaged | odepyg e | 5l dewy o2 Y fuap A1 SUIMLRYE PUE [RALng] Bupues)s yaayn 1 |eadaqu) B suyzepy
Tt ol o T DUIP Frg g el BRI T
FRRPE #IE Spuncib -
5L AN 20 s sawep YYD MY FAIDFG0 PUL BWAD) 0 05 2 spunedb 2y Buippy aunyaew Bulyvy Fe
(EEET T o E
[35e3
L LT TRL L] sjmsay He=a H=p pqsuodsay PONIFE NOIER[ELT rqoad] FLEY BT ] £ W3]
- ~dwon | 2b6ie) = -
“oug

Figure 19- Close up of a cause-and-effect diagram worksheet.

A prioritization matrix can be used to evaluate multiple potential solutions to the problem. In this

example, the team has identified three potential solutions: The team can clean and repair the old machine,

buy a new machine, or buy an expensive new machine. They want to avoid high costs, but do not want to

spend too much time and they want something with lon

Figure 20 is used to find the ideal solution.

g-term value so the prioritization matrix shown in
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Factors to Consider Weighted Option 1 Option 2 Option 3
Value Current Machine | New Machine A | New Machine B
Costs 10 6 (10x6=60) 3 (10x3=30) 1 (10x10=10)

Time to implement 2 1(2x1=2) 3 (2x3=6) 3 (2x3=6)

Ease of implementation 6 1 (6x1=6) 6 (6x6=36) 6 (6x6=36)

Long-term value 8 1 (8x1=8) 3 (8x3=24) 6 (8x6=48)
Total: 76 96 100
%: 50.7 64.0 66.7

Degree of fulfilment: 1 = not at all, 3 = fair, 6 = complete fulfillment

Figure 20- Prioritization matrix for improvement options.

CONCLUSIONS

There is no one right quality tool for every job so quality tools should be selected based upon what
needs to be accomplished. Information from one tool can be used to continue using a different tool. Actions
items resulting from a cause-and-effect diagram should be entered into a tracking list. This assists the team
leader in tracking the status of items, makes it easier to ensure action items are completed, and is also useful
for reporting the result of action items.
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ABSTRACT

Purpose - Organisations put considerable efforts into developing innovative products and
services, capable of delivering value to customers and users. The existence of “wicked problems”
calls for the creation of multidisciplinary teams and to the early incorporation of users’ feedback.
A wide range of methodologies and tools have been developed to guide the design of (new)
solutions with the purpose of making the process as effective and efficient as possible. Among
those, Quality Function Deployment (QFD) and Design Thinking (DT) are particularly relevant. The
aim of this paper is to explore possible connections and overlaps between DT and QFD.

Design/Methodology/Approach — Based on a critical review of the literature, this paper
compares the two approaches by analysing their core principles, main stages and associated
tools.

Findings - Many similarities exist in what concerns the customer-centric approach and the way
creativity is embedded in the whole design process. Yet, if, on one hand DT is more in line with
the dynamic and interactive nature of value creation, QFD is more robust in terms of quality
planning, feasibility assessment and documentation.

Originality/Value - A considerable body of the literature on innovation presents case studies
describing the application of methodologies to develop new products/services, but very few
studies discuss the interaction that might exist between different approaches. Understanding how
some methodologies and tools can be combined is of major importance to organisations that
want to develop their own projects.

Keywords: QFD, Design Thinking, Innovation

Paper type: General review

87



INTRODUCTION

Taking into account the importance of regularly developing new products/services and
introducing new solutions to address emerging problems and to remain competitive, individuals,
organisations and countries have been particularly interested in studying innovation processes
and better understanding why certain projects succeed, whereas so many others fail. Reducing
the risks of failure and development costs, while improving time-to-market performance, have
been major concerns for decades. Within such period, several approaches and methodologies
have been proposed. Due to their importance, in practical and academic terms, this paper is
focused on two of them: Quality Function Deployment (QFD) and Design Thinking (DT).

In general terms, any new product/service development project aims to design a solution to a
problem that has been identified based on information collected from potential users/customers.
The quality of such information is critical. For example, faulty assessment of customer
preferences will result in incorrect product attributes and likely lead to product failure. Moreover,
organisations have long been forced to recognise that customers do not buy product/service
features, but rather the functionalities and benefits associated with them (Beckman and Barry,
2007). This fact has at least two important consequences: first, organisations need to
understand how value is created and, second, within their commercialisation strategies, they
need to effectively communicate such benefits rather than stressing the features and
specifications of a given product/service. Thus, the classic ‘technology-push view’, according to
which organisations start with solutions and then place those solutions in the market to see
whether or not there is a need to be addressed, has been replaced by a ‘market-in approach’
(Beckman and Barry, 2007).

Broadly, the development of any new product/service involves four major stages: (1)
understanding customer’s needs; (2) arriving at the final concept of the design; (3) define the
major characteristics of the new product/service; and (4) analyse and improve the performance
and usage profile of the new product/service. Yet, considerable differences exist in the way this
broad process is carried out.

As more complex problems arise, a wider set of competencies is necessary to arrive at a good
solution. Therefore, new product/service design has become a project of interdisciplinary teams.
In order to be successful, these teams need to apply methodologies and tools that assist them in
their creativity processes, ensure that they keep focused on the problems and document the
whole design.

The aim of this paper is to explore possible connections and overlaps between DT and QFD in
order to propose a certain degree of integration that makes the new product/service
development process as effective and efficient as possible, reducing the time-to-market,
associated costs and risks of failure.

The remainder of the paper is structured as follows. In the next section, based on the literature
review, QFD and DT are described. Then, by critically reflecting upon each methodology, the
main strengths and shortcomings of each approach are discussed. Finally, in the conclusion
some implications are derived on how to combine them to better take advantage of their relative
advantages.
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QFD AND DT IN BRIEF
Quality Function Deployment (OFD) Essentials

QFD is a methodology used for translating customer requirements into appropriate technical
requirements across each stage of product development (Rogers and Salustri, 2009). Everything
starts with the Voice of the Customer (VOC) and product specifications derive from customer
needs rather than from the feelings of the firm technicians or marketers. Therefore, considerable
effort is put in collecting the VOC, usually by means of qualitative methods, such as non-
structured interviews, and other observational techniques. The QFD approach recognises the
importance of observing the customers in their own environment (“ diving into the aquariun’).

In order to ensure that the VOC guides the whole process and that decisions on the new
product/service are consistent with each other and adequately deployed, a series of different
matrices is used throughout QFD. The House of Quality (HoQ) is the central matrix of the QFD
methodology. It helps to translate requirements into product/service/process specifications
(Hauser and Causing, 1988). The HoQ simultaneously addresses the following questions (Sa
and Sa, 2014):

o WHAT does the customer want?

e What is the RELATIVE IMPORTANCE of each customer requirement?

e HOW can the product/service respond to customer requirements?

e How does each product/service feature RELATE TO others?

The answers to these questions are given in the various “rooms” of the HoQ (see Figure 1),
namely:

e Room 1 - Customer Requirements (obtained through open interviews and observational
techniques and translated into a technical language)

e Room 2 - Product/Service Features (characteristics that the product/service must have
to satisfy customer requirements)

e Room 3 - Relationships Matrix (which evaluates how each Product/Service Feature
affects each Customer Requirement based on expert engineering experience, customer
responses and tabulated data from statistical studies or controlled experiments)

e Room 4 (Roof) — Relationships among Features (which analyses the impact (positive or
negative) that Product/Service Features have on each other and, thus, helps to
understand which features must be improved/changed in parallel in order to have a net
positive effect on the overall design)

e Room 5 - Competitive Analysis (customer evaluations of competitors in relation to the
new product/service that is under development)

Room 6 - Technical Importance
Room 7 - Features Planning
e Room 8 - Target Values (Specifications)
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Relationships among Feature
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Figure 1 — House of Quality (HoQ)

Associated with QFD, several tools can be applied. For instance, to understand how each
requirement affects customer satisfaction the Kano survey can be used. In fact, as the Kano
model proposes the relationship between the performance of product/service attributes and
customer satisfaction is non-linear, and therefore it is important to classify them as “must-be”,
“one-dimensional”, “attractive” and “neutral” (Tontini et al., 2013). “Must-be” attributes are
related with the basic functions of the product/service and, consequently, must be integrated into
the new design. On the other hand, “attractive” attributes are unexpected features, which, if
absent, do not lead to dissatisfaction, but, if included in the new design, can cause customer
delight. Having one or two attractive attributes in the new product/service is essential to
differentiate it and to develop a competitive advantage. The attributes classification is based on
the way the customer reacts to presence/absence of a given attribute and therefore for each
attribute the Kano survey has two questions. At the concept development stage, Pugh
methodology (Pugh, 1996) can be useful to make emerge a concept that, by means of an
iterative process, successively combines competing ideas, in order to exploit their relative
advantages and obtain in the end a ‘winner concept'.

By means of a good documentation system, QFD facilitates coordination and communication,
highlights interrelationships and creates a common quality focus across all functions (Smith et
al., 2007)

The application of QFD is expected to contribute to (Terninko, 1997, cited in Rogers and Salustri,
2009): shorter development times, fewer engineering changes, high customer satisfaction,
improved product manufacturability and a language shared among the various functions.
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Design thinking: concept and origins

Design Thinking has become an academic and scientific subject of study due to the
overwhelming success of two schools: the d.school at Stanford University (US) and the D-School
at Potsdam (Germany).

There is not a unique definition of design thinking, since its meaning varies according to the
context where it is applied. Yet, briefly, design thinking can be defined as “how designers go
about thinking and doing things” (Kimbell, 2009, cited in Edman, 2009).

Although the origins of ‘design thinking’ go back to the architecture and arts field in the 1960s,
its use has become rather popular in the management field, especially from the late 1990s on,
being regarded as an excellent way to be creative and innovate (Johansson-Skéldberg et al.,
2013) in a broad spectrum of contexts, from developing a new piece of furniture to creating
public policies. As Brown (2009) highlights, design principles have been applied not just to
physical products, but also to consumer experiences, to production and interaction processes,
and to improvements that make existing products more appealing or functional. Indeed,
according to Simon (1996, cited in Edman, 2009), “everyone designs who devises courses of
action aimed at changing existing situations into preferred ones”. In such cases, designers are
expected to understand not only the technical aspects of a given problem, but also a wide range
of social, economic and psychological impacts of the design decisions proposed. Consequently,
as Brown (2008) highlights, designers, who formerly were associated with making selected ideas
aesthetically attractive and more desirable to consumers (performing basically late-stage add-
ons), have in the twenty first century moved to the core of the process, creating ideas that better
meet consumers’ needs and desires (having, thus, a strategic role). Thus, DT is a constructive
and experimental approach that incorporates consumer insights in depth and rapid prototyping
aimed at finding effective solutions to complex problems (Brown and Wyatt, 2010).

The appropriation of the term by the management field is a result of the growing interest of
managers for the world of the designers and their way of thinking when creating artefacts, objects
and projects. Some case studies — such is the case of the IDEO in particular — raised particular
interest among managers and researchers. In fact, the characteristics of a design thinker have
great potential of driving successful innovative solutions to many managerial problems, by
assuring a focus on actual needs and problems, encouraging creativity and fostering good
communication across a range of disciplines. Such characteristics have been summarised by
Razzouk and Shute (2012) and include: human- and environment- centred concern, ability to
visualise, predisposition toward multifunctionality, systemic vision, ability to use language as a
tool, affinity for teamwork, and avoiding the necessity of choice (since they search for new
configurations that combine best attributes of different alternatives). Brown (2008) adds some
other features to this picture, such as: attention to detail (“great design thinkers observe the
world in minute detail; they notice things that others do not and use their insights to inspire
innovation” (Brown, 2008:3)), integrative thinking (as an alternative to simple analytical
processes), experimentalism (“design thinkers pose questions and explore constraints in creative
ways that proceed in entirely new directions” (Brown, 2008:3), and collaboration with other
disciplines. As Beckman and Barry (2007) stress, DT calls, at different stages, for the application
of different learning styles, which combine at various degrees concrete experience, abstract
conceptualisation, reflective observation and active experimentation.
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Among the DT meanings closely associated with the management field one is particularly
interesting for the purpose of the current paper - design thinking as problem solving activity
(Buchanan, 1992, cited in Johansson-Skoldberg et al., 2013). In fact, Buchanan's paper calls
attention to the importance of overcoming the split between the problem definition and the
problem solution stages when wicked problems are to be addressed. Due to their complexity,
wicked problems call for high levels of creativity and, both to formulate and to solve them, it is
necessary to identify the views of all those involved. When transposed to the management field,
DT has also different meanings. One of the most appealing ones is associated with Roger Martin,
Dean of the Rotman School of Business at the University of Toronto, who argues that design
thinking is an essential management skill based on “an ongoing cycle of generating ideas
(abduction), predicting consequences (deduction), testing, and generalising (induction)”
(Johansson-Skoldberg et al., 2013: 128).

Design Thinking: Stages, Methods and Critical Success Factors

The whole design thinking process is managed by an interdisciplinary project team that
incorporates multiple perspectives and works collaboratively, making use of fluid communication
tools.

The design thinking process is often iterative and comprises three main spaces (DT prefers the
use of the term ‘spaces’ rather than that of ‘stages’ to stress that there is some overlapping and
steps are not always taken sequentially) (Brown, 2009):

1. Inspiration (when a problem or opportunity is identified);
Innovation must be based on users’ experiences/problems. During this stage, the team
must get an insight into how people actually use things or experience situations. This
requires empathy so that team members experience things as customers do rather than
looking at them as simply subjects. Making use of ethnographic observational
techniques, the team must inhabit the user's perspective and feel what that person feels.
A key purpose is to elicit and listen to stories and that is more likely to happen when the
observer is naive and asks probing questions.

2. ldeation (when ideas are generated and tested);
The team goes through a process of synthesis in which they distil what they saw and
heard into insights that can lead to solutions or opportunities for change. It is necessary
to make sense of the data collected, framing and reframing it to identify patterns and
develop a focus on what is most important to the customer/user (Beckman and Barry,
2007). The main goal is to come up with a new way to see the problem which in turn will
allow the team to come up with new solutions.
At this stage, it is important to use first “divergent thinking” (questioning assumptions
and generating many different alternatives to the present reality) and next “convergent
thinking” (sorting options and deciding which is best). Analysis and synthesis need also
to be applied to understand patterns. The process is likely to be iterative, with the team
moving back and forth, as the options are examined in practice and new ones emerge.
An attitude of experimentation and openness to risk are essential in this regard.
Value propositions (that describe the tangible benefits that customers will derive from
using a product or service) are an outcome of this stage and provide a very high-level
specification for the design of the new product/service.

3. Implementation (when the innovation moves from the project room to the market).

92



Within these three stages five major steps can be identified (see Figure 2):

so000

divergent thinking convergent thinking

Figure 2 - Design Thinking — Steps (Brown, 2009)

Empathy: to obtain information on the users and the overall situation that needs to be
addressed by getting into closer contact with them;

Define: to characterise a typical user (persona) to whom the solution is going to be
designed;

Ideate: to generate as many ideas/alternatives as possible;

Prototype: to build basic prototypes of the most promising ideas;

Feedback: to learn from the users’ reactions to the prototypes.

The design thinking process must take into account three main constraints (Brown, 2009):

Feasibility (what can be done);
Viability (what can be done successfully)
Desirability (what people want or will come to want)

Wrapping up these constraints, Brown (2008: 2) affirms that DT “is a discipline that uses the
designer’s sensibility and methods to match people’s needs with what is technologically feasible
and what a viable business strategy can convert into customer value and market opportunity”.

Associated with the design thinking process are four major cognitive operations (Razzouk and
Shute, 2012): generation, exploration, comparison and selection. As the authors note, the first
two widen a problem space whereas the last two do the opposite.

A multitude of techniques and methods are recommended when carrying out design thinking
projects. Some of the most popular include:

Persona profiles (including physical, psychological and sociological description of
potential users, based on what was actually observed);

Story-telling (stories put “ideas into context and give them meaning” and narratives can
help “create multiple touchpoints” along the user's experiential timeline; later on the
process, as Brown and Wyatt (2010: 35) explain, “storytelling, particularly through
multimedia, helps communicate the solution to a diverse set of stakeholders inside and
outside of the organization, particularly across language and cultural barriers”);
Customer journey maps (oriented graphs that describe the journey of a user by
representing the different touchpoints that characterise his/her interaction with the
service);
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Experience blueprints (multidimensional diagrams that build on the persona and journey
by layering on elements of the ecosystem (people, processes, technology, and data)
responsible for making interactions);

Role-playing (some actors, the sample users or the designers themselves perform a
hypothetical service experience)

Mind maps (visual representations that show multidirectional connections);
Brainstorming (taking one provocative question at a time, the group may generate
hundreds of ideas ranging from the absurd to the obvious. Each idea can be written on a
Post-it note and shared with the team. Visual representations of concepts are
encouraged as this generally helps others understand complex ideas);

Prototypes: As Brown (2008:3) puts it, the goal of prototyping is “to learn about the
strengths and weaknesses of the idea and to identity new directions that further
prototypes might take”. Through prototyping, the design thinking process seeks to
uncover unforeseen implementation challenges and unintended consequences in order
to have more reliable long-term success. Prototypes facilitate communication by making
ideas tangible and should be as simple and inexpensive as possible at early stages, just

enough to get useful feedback and see if something is viable);

DT naturally comprises costs and risks. Observing the user in the natural environment of usage
requires time and financial resources. Moreover, the competency and skills necessary to capture
relevant data are not easy to find. Usually, organisations that apply DT reward risk taking and do
not demonise failure. Staff training in the tools of design thinking and partnerships with clients

are also important.

DISCUSSION: COMPARISON OF KEY CONCEPTS AND PRINCIPLES OF QFD AND DT

Based on the literature review conducted it is possible to find similarities and differences between
QFD and DT. Looking at the way each methodology regards the design process, the level of
users’ involvement, the nature of the project team and the embedded problem solving approach,
Table 1 summarises the results of such comparison.

Table 1 — QFD and DT features in comparison

QFD

DT

View of the design process

Concurrent engineering:
some design activities can

Problem formulation and
solution go hand in hand

occur at the same time | rather than as sequential
(parallel); the process is | steps; the process is iterative
iterative and continual refinement is

pursued.

User-centred design (both
understand and integrate
end-user data during the

design process)

Listens to customer needs
early in  the  process;
observational techniques
“diving into the aquarium”

Human-centred design ethos;
observational techniques and
empathic design: not only
listening to customer needs
and expectations, but also
experiencing the
products/services from the
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customers’ perspective.
Tends to consider all who will
be affected by the
product/service (not only the
customer/final user)

Nature of the project team Functional representation: | Interdisciplinary project team
design, manufacturing, | to work collaboratively.
marketing, financial and other | Members are expected to
functions are integrated; | have different personality
users may be part of the | types and backgrounds.

team
Participation of users in the Users can be part of the | Users can be involved
project team engineering team and are at | throughout the entire design

least involved in determining | process or during certain
requirements (HQ-R1) and | phases, such as determining
evaluating the project in | requirements and testing.
comparison to other | The more the user becomes
competitors offerings (HQ-R5) | an active part of the entire
design process the closer we
are of co-design.

Focus Both B2C and B2B projects THE USER is typically the
end-user; not much emphasis
on B2B projects

Problem solving approach Except for the earlier stages | The whole design process
of VOC collection, where | calls for creativity, as well as
methods are rather open and | for human intuition and
creative, the process calls for | emotion.

a quite structured and
rational reasoning.

QFD and DT share a view of the design process that fights the traditional step-by-step, sequential
approach. QFD uses the idea of concurrent engineering to call attention to the importance of
developing some tasks in parallel, both to speed up the process and to integrate simultaneously
the expertise of different functions when taking some decisions. In DT, as Brown (2008: 4)
highlights, “the design process is best described metaphorically as a system of spaces rather
than a predefined series of orderly steps. The spaces demarcate different sorts of related
activities that together form the continuum of innovation”. Both QFD and DT assume that the
process is iterative, but DT goes to the point of assuming that problem formulation and solution
inform each other. Also, the idea of successive refinement is clearer in DT.

Although both QFD and DT are user-centred design approaches, valuing data gathered through
direct observation in close contact with customers in the user’s natural setting, DT ranks higher
in this regard since it incorporates empathic design. Empathic design, as pointed out by Seshadri
et al. (2014), allows the designer to identify with the challenges of the end-user. Both
methodologies acknowledge the superiority of direct observational techniques, considering that
observing the user and the customisation done by her/him during his/her regular routines is
essential to gather information about intangible attributes of a product and unarticulated user
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needs. The use of ethnographic techniques, which are best suited to capture the meaning-based
needs (Beckman and Barry, 2007), is more extensive in DT. Users’ involvement in testing is
more explicit in DT, while it is supposed to occur in both cases. Even if, similarly, users are asked
to evaluate the proposed solutions and provide feedback. DT is a better enabler of co-design.

The nature of the project team is identical: it should be diverse to incorporate a wide range of
perspectives and improve the quality and consistency of decisions. While QFD mentions the
importance of having cross-functional teams, DT potentially has a more open view, by stressing
the importance of involving people with very different skills, ways of thinking and experiences
(independently of their belonging to a particular department/function/area). Thus, DT advocates
not only functional representation, but essentially different learning styles representation
(Beckman and Barry, 2007). The innovation process can clearly benefit from the involvement of
people that take in and transform information quite differently.

In what the problem solving approach is concerned, significant differences exist. The QFD
approach is considerably more linear and well-structured. The sequence of matrices calls for a
logical reasoning often based on deductive, causal-effect links. On the hand, according to Brown
and Wyatt (2010), in DT the whole innovation process is deeply human, since it relies on people
ability to be intuitive, to recognise patterns and to construct ideas that have functional and
emotional meaning.

Table 2 and Table 3 highlight the relative advantages of each approach over the other.

Table 2 — Major Strengths of DT (in comparison to QFD)

QFD (-) DT (+)

Idea of value creation Value creation is not explicitly | The need to understand how
addressed; value is regarded | use value is created is
as being linked to customer | crucial;

assessment of the | the value in use perspective

product/service
characteristics in relation to
competitors (benchmarking).

is more explicitly captured
and, consequently, a greater
effort is put in understanding
how value is created (it does
not derive directly from the
product/service features, but
from the way the user makes
use of them).

Concept generation stage and

Concept selection tends to

There is room for more

selection of the winner | follow a logical approach, | intuitive techniques. Extensive
concept where alternative concepts | use of users’ feedback. A
are rated against a set of | comprehensive approach to
criteria based on the | test the concept with the
product/service imperatives. | users is suggested.
Pugh methodology is complex
and not clearly grounded on
users’ preferences.
Testing Apart from internal testing | Testing is much more
procedures to assess | interactive. Prototypes are
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compatibility among features
(HoQ R4), prior to full scale

production the customer
evaluates the
product/service

characteristics in relation to
competitors (benchmarking -
HoQ RH).

tested in real-context
situations by means of role-
playing and other techniques.

Table 3 — Major Strengths of QFD (in comparison to DT)

QFD (+)

DT ()

Documentation system

QFD system of matrices
provides a process for
planning

and for formally recognising
and managing trade-offs
between product/service
elements.

A set of pictures, graphics
and transcriptions are
recorded and kept. However,
they are not integrated and it
is difficult to keep track of the
path followed to arrive at the
solution or how decisions
were taken.

Guidance on how to go from
the prototype to full-scale
production/provision

The set of matrices proposed
facilitates the process of
establishing adequate
controlling and monitoring
procedures. The deployment

The DT ‘toolbox’ is very rich
up to the stage when the
value propositions for the new
product/service are

identified, but not much

process promotes | assistance is given on how
consistency and alignment. they guide the remaining
activities in the innovation

process, especially on how to
conduct the implementation
stage.

Given the relative advantages of each methodology, it is interesting to find ways to combine
them, especially by applying them at different stages of the new product/service development
process.

CONCLUSIONS

As the life-cycle of the products/services shortened, competition increased and the nature of the
problems become more complex, designing new products and services in line with users’ needs,
as quickly and as efficiently as possible has emerged as a major topic in the management
literature. As a response to these concerns, several methodologies were proposed and various
successful case studies of their implementation reported. Yet, most papers present the
potentialities of given approach without exploring its possible integrations with other tools that
might be already in place in some organisations. The current paper, explores the possibilities of
combining two of the most popular new product/service development approaches: QFD and DT.
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By carefully analysing their principles, stages and associated tools it is possible to conclude that
each of them has its own strengths and weaknesses. In fact, DT offers more guidelines on how to
capture the users’ views on the problem to be addressed and, by proposing a more
comprehensive approach to test with the users the concept to be developed, makes it easier for
an organisation to find a strategy to work “hand-in-hand” with their users throughout the
product/service development process. QFD is also based on a customer empathy principle, but
tends to overestimate the possibility of making the customer an active member of the QFD team,
especially when end-users are at stake. On the contrary, by comparison with DT, QFD facilitates
more the transition from prototype to full-scale production/service provision by going a step
further in what process and control planning is concerned. Integrating QFD deployment matrices
at the later steps of DT can lead to better results.

Thus, DT should be preferably used at the earlier stages of the development process, especially
when interaction with users is particularly critical, whereas QFD is stronger at later stages, after
the product/service concept has been chosen and production/delivering processes need to be
designed in order to prepare full scale implementation. QFD can benefit from the lessons given
by DT in what concept and prototype testing is concerned, integrating tools that call for users’
involvement at these critical stages. Innovation demands experimentation and DT is clearly
ahead in this regard.

A final note of caution must be made. In spite of the strong arguments in favour of listening to
users’ needs and expectations when developing new products and services, stressed both in QFD
and DT, as well as the importance of replacing solutions imposed from the top with solutions that
bubble from bellow when the organisation works closely with the clients and customers, it is
important to acknowledge some limitations of these approaches. In fact, users are often
inexperienced in imagining and articulating possible innovation for new products and services.
Even if empathic design tries to overcome these limitations, it is clear that sometimes radical
innovations come from the expertise and creativity of R&D teams. What, in any case, cannot be
neglected is the importance of putting ideas into test to understand how they can be converted in
value as perceived by those who use the products and services that result from innovation
processes.
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ABSTRACT

Purpose — The aim of this paper is to analyze the simultaneous implementation of an integrated
management system in a small and medium size enterprise.

Design/methodology/approach - Based on a case study, the paper presents and analyzes the
implementation of the ISO 9001 and ISO 14001 management system standards. The organization analyzed is
a small and medium size company of the heating and air conditioning sector that had no management
systems implemented and decided to implement an integrated management system based on both function-
specific management system standards and also achieving the separated certification. For the case, the
management systems’ manager and the consultant provided information about the decision-making, the
implementation and certification and the overall satisfaction of the processes.

Findings — The results show that a simultaneous integration is possible and it is more effective than
implementing the management system standards sequentially. A cost analysis is also provided to evidence the
improvement of the organization’s efficiency. The certificates for both management system standards were
also achieved. These findings help in confirming theoretical statement posed in the literature of the integration
of management systems: integration strategy, methodology and level. The organization values this integrated
implementation as very positive internally and externally, as this is one of the first organizations of the sector
implementing the ISO 9001 and ISO 14001.

Originality/value - Although studies analyzing empirically the integration of management systems have been
widely published in recent years, this paper provides evidence that those organizations implementing
integration later than others, can learn from the beginners’ experience.

Keywords: management system integration, ISO 9001, ISO 14001, small and medium size enterprise.

Paper type: Research paper
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INTRODUCTION

In recent years the studies analyzing the implementation and integration of management systems (MSs) have
increased. This is because of the success in the implementation and certification of the quality MS ISO 9001
and the environmental MS ISO 14001. According to the last available data (ISO, 2015), the growth rate of
certifications for both MS standards (MSSs) is positive although this rate is becoming lower than in previous
years (ISO, 2015).

As it has been discussed in previous studies, organizations can have multiple function-specific MSs
implemented and it is necessary to define the best strategy to manage all them in the most efficient way
(Beckmerhagen et al., 2003; Bernardo et al., 2009). This strategy is proven to be the integration of these MSs
into a single and more effective and efficient MS, the integrated MS (IMS), that aims to satisfy all the
organization’s stakeholders (Karapetrovic and Willborn, 1998a; Beckmerhagen et al., 2003).

The existing literature about the process of MSs integration is wide, analyzing mainly the aspects of the
process (Douglas and Glen, 2000; Salomone, 2008; Bernardo et al., 2009; Gianni and Gotzamani, 2015).
General consensus has been achieved for all the process aspects except in one: the integration methodology.
There is not a common and widely applied methodology or model that the organizations can follow in order to
ensure a successful process and several possibilities have been proposed (AENOR, 2005; Karapetrovic, 2005;
de Oliveira, 2013). This aspect is also related to the sequence in which these MSs have been implemented,
i.e., the sequence of implementation can condition the integration methodology applied and both aspects can
also condition the integration level (Bernardo et al., 2012a). There is scarce literature relating these three
aspects of the process empirically and thus, the aim of this paper is to analyze the simultaneous
implementation of an integrated management system in a small and medium size enterprise.

The contribution of this paper is to be one of the first empirical studies demonstrating that implementing an
IMS is possible and it is profitable for the organization in terms of efficiency gained. The latter is showed based
on the cost analysis of the implementation and maintenance.

LITERATURE REVIEW

The MSs integration process has been widely analyzed in the literature. It is accepted that the main aspects of
this process are (Bernardo et al., 2012a; Almeida et al., 2014; Domingues et al., 2015): integration strategy,
integration methodology, integration level, integration of internal and external audits and benefits and
difficulties. All they are described below.

The integration strategy refers to the sequence that the organization has followed to implement the multiple
MSs. The most cited and applied strategies were defined in Karapetrovic and Willborn (1998a), who proposed
three possibilities considering the implementation of two MSs: (a) to establish first the quality MS and then the
environmental MS, (b) to establish first the environmental MS and then the quality MS, and (c) to establish
both MSs simultaneously. Empirical studies show that the most followed is the first strategy (Douglas and
Glen, 2000; Santos et al., 2011) and the second is applied, normally, for sector demands (Bernardo et al.,
2011a). The third possibility, i.e., implementing both MSs at the same time, is the least applied but it was
found to be the one leading to a higher integration level (Bernardo et al., 2012a). Lavodova (2004) proposed
two different strategies considering quality, environment and health and safety MSs: (a) ‘step-by-step’, in
which the MSs are implemented sequentially and then integrated, and (b) simultaneous implementation, in
which the MSs are implemented integratedly. The sequential or the simultaneous implementation of MSs is
important in this aspect but also the number of MSs implemented, as it has been proved that as more MSs
are implemented, more difficulties to integrate are encountered (Bernardo et al., 2012b).
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Regarding the Jinfegration methodology, several proposals have been published and thus, no consensus has
been met in this aspect of the process. It refers to the model or tools used to integrate. There are two different
sources of methodologies: normalization bodies and the academia. Guidelines have been proposed by
normalization bodies, such as AENOR (2005) and BSI (2012). Although an international and certifiable MSS
does not exist, it does at the national level and ISO published a manual in which some tips to integrate are
presented (ISO, 2008). To summarize them, the majority of guidelines propose to start integrating the
common elements and then continue with those more function-specific.

Regarding the academia proposals, several can also be found. For example, Karapetrovic (2005) proposed
three different models: (a) ‘initial’, in which the IMS model is one of the MSs models; (b) ‘combined’, in which
the IMS model is a combination of all MSs models, and (c) ‘complacent’, in which the IMS model is created in
order to accept the different models of all MSs integrated. Karapetrovic et al. (2006) proposed four main tools:
(a) process map, as the IMS model could be the same as the ISO 9001 model; (b) PDCA model, as the IMS
model could be the same of the ISO 14001 model; (c) common elements, which refers to first integrate the
common elements of all the MSs and then the function-specific elements, and (d) an own model, which refers
to the creation of an own model that best fits within each organization. de Oliveira (2013) proposed the
integration in three main stages: (a) ‘planning’, in which elements such as external consulting, study of
interrelations among standards and integration team and plan are considered; (b) ‘development’, in which
elements such as human resources, documentation and communication and customers are considered, and
(c) ‘control and improvement’, in which elements such as customers’ perception of IMS key elements, audits
and improvement of IMS are considered. Rebelo et al. (2014) proposed a model to improve the
competitiveness and added value of the organizations in which several MSs could be integrated. Finally, the
support of information technologies in the process has also been positively highlighted (Pho and Tambo,
2014).

The infegration level refers to the degree of integration achieved in the process, i.e., the level of integration of
the IMS. Although several degrees have been defined (see e.g., Karapetrovic et al., 2006; Salomone, 2008;
Bernardo et al., 2009), the most used are three (Karapetrovic, 2002): (a) not integrated, meaning that MSs
are managed as separate systems; (b) partially integrated, meaning that some elements of the MSs are
managed as a single system and the rest of elements are managed separately, and (c) fully integrated,
meaning that all the elements of the MSs are managed as a single MS. Empirical studies evidence that the
great majority of organizations tend to fully integrate their MSs (Bernardo et al., 2009; Abad et al., 2014).

Another important aspect of the integration process is the /infegration level of audits both internal and external
(Karapetrovic and Willborn, 1998b; Kraus and Grosskopft, 2008). This aspect has been analyzed
(Karapetrovic et al., 2006) considering the auditors’ team, if it is the same for all norms or different depending
on the MS; the audit time, if the audits are performed simultaneously or at different moments of time; the
audit plan and report, if they are the same for all MSs or different for each of them; and the opportunities to
improve, if they are for the IMS or for each MS. The studies show that in the great majority of organizations,
the integration level of internal audits is higher than the externals (Bernardo et al., 2010, 2011b; Simon et al.,
2011), as the latter are not controlled or do not depend on the organization’s will as the former do.

The last aspect mainly analyzed for the integration of MSs process are the benefits and difficulties. Conceptual
and empirical studies allow summarizing as the main benefit the improvement of organization’s efficiency
(Zeng et al., 2011; Bernardo et al., 2015); while the main difficulties are related to the lack of resources (Zeng
et al., 2007; Gianni and Gotzamani, 2015).

Once the process of implementation has finished, other aspects have been analyzed, such as the experience
managing the IMS (Bernardo et al., 2013) and the comparison among countries (Simon and Douglas, 2013).
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Also, it has been also related to other practices such as customer satisfaction (Simon and Pentji Yaya, 2012),
innovation performance (Bernardo, 2014) and organizations’ performance (de Oliveira, 2013; Ferron Vilchez
and Darnall, 2014; Gonzalez et al., 2014; Bernardo and Castan Farrero, 2015). The organization’s size has
also been discussed as a conditioning factor for the integration because the small and medium enterprises are
more flexible than large, although they have more resources available (Karapetrovic, 2003; de Oliveira, 2013).

Thus, the research question that can be posed once the process is explained is the following: Can an
organization implement the 1ISO 9001 and the ISO 14001 integratedly? In other words, can an organization
that has no experience in managing MSs implement directly as its first MS an IMS?

RESEARCH METODOLOGHY

In order to answer the abovementioned research question a case study of a single organization was done. The
characteristics of the organization are provided in the next section.

To apply this methodology, observation of the implementation process and documentation analysis was done
and then, in order to reinforce the case, two brief interviews were also realized to gather top management’s
and external consultant’s opinion (Yin, 2009). Because of the relationship of one author with the organization,
a very detailed implementation process can be presented. The questions in the interview ere based on
knowing the level of the interviewees’ satisfaction with the process as well as their forecasted proposal for
future maintenance of the IMS.

The implementation started in July 2014 and finished in April 2015. All the documentation and observation
were analyzed by the authors simultaneously during the implementation and certification processes.

Although analyzing a single case could be a limitation (see also Shah, 2011; Dobele et al., 2014; Shapiro and
Naughton, 2015; Richter and Arndt, 2016) knowing in depth the implementation and certification of the MSs
could only be done in one organization.

The description of the organization as well as the implementation process, are presented next.

RESULTS

This section is divided in two subsections. The first explains the characteristics of the organization. In the
second, the implementation process, auditing and maintenance of the integrated management system is
explained.

The characteristics of the organization

The organization analyzed is a family business with 10 employees. Its activities are related to the construction
sector, specifically of heating and air conditioning. It is located in Mollet del Vallés, in Barcelona (north of
Spain).

It has more than 800 clients that can be classified into 5 main types: public administration, construction
companies, engineering, neighborhood associations and other institutions such as hospitality or religious
organizations.

The organization had no MSs implemented before and decided to implement an integrated management
system based on both function-specific management system standards and also achieving the certificate for
each one. The motivation to implement the IMS is both internal and external. The former is based on the

103



organizational culture, as it implements the continuous improvement and also has environmental concern; the
implication of the top management is very high. The latter is because the organization wants to be able to
adapt to a dynamic environment and also because of the competitive advantage that this practice can provide.

For the case, the MSs manager and the consultant provided information about the decision-making and the
implementation and certification processes.

The implementation process of the IMS

The implementation of both standards, 1ISO 9001 and ISO 14001 was decided to be integrated although the
certification was done individually. Below, three main aspects are presented: (1) the implementation process,
(2) the costs of implementation and maintenance, and (3) the top management’s and the external
consultant’s opinion about the process.

(1) Implementation process

The implementation process started on July 2014 and ended in April 2015. For the implementation an
external consultant was hired. The process was divided into 8 phases that are shown, together with the time
required in each one, in figure 1:

- First stage: beginning of implementation

In the first stage, a working team was created. It was made up with two people: the purchasing and logistics
manager, and the human resources manager.

During July, the external consultant had meetings with the top management and created the process map. As
a result of this, the requirement 7.3 of design and development of the ISO 9001 was excluded because the
technical manager adapts the design to each customer. In addition, the documentation was created and
consisted on the quality and environment manual, the quality and environment policy, procedures, working
instructions and records.

Another decision made in this stage was that all the implementation was going to be managed electronically
because of productivity and sustainability.
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1. Beginning of implementation
July 2014-September 2014

2. First meeting for management review
September 2014

3. Implementation
September 2014-January 2015

4. Internal training
February 2015

5. Internal audit
February 2015

6. Non-conformities correction and second
meeting for management review
February 2015-April 2015

7. External audit
April 2015

8. Certificates and improvements
April 2015

Figure 1 — Implementation process

- Second stage: first meeting for management review

In the meeting both the indicators and the additional aims of the IMS were set. The external consultant took
also part on this meeting.

- Third stage: implementation
In this stage the signaling and evaluation of indicators was done. A calibrating evaluation was also required.
- Fourth stage: internal training

Two internal meetings were done. One was to present and give the welcome manual to all the members of the
organization, and the other was to train the employees in the health and safety emergency plan.

- Fifth stage: internal audit

The external consultant performed this stage. 4 non-conformities were detected and improvement actions
were also reported. The internal auditor was very satisfied with the work done by the organization.
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- Sixth stage: non-conformities correction and second meeting for management review

Corrective actions were applied to amend the 4 non-conformities. The comments reported for improvement
were considered in the second meeting for management review.

- Seventh stage: external audit

This audit was done in two stages. The first was the meeting to plan the audit in which a brief review of part of
the documentation was done and improvement actions were reported. Also, the audit day was determined. In
the second stage the external auditor reviewed all the documentation and visited a maintenance site.

The result of this stage was very positive because none non-conformities were detected and 5 opportunities to
improve were reported. The certificates for both MSSs could be requested.

- Eight stage: certificates and improvements

In this last stage the certificates application was done. The organization was committed to continue improving
the IMS.

(2) Cost analysis

Once the implementation and certification finished, the organization analyzed the costs of the IMS. They are
presented in relative numbers as the organization wanted to keep this information anonymous. Table 1
presents the costs of implementation. The total deviation is positive as real costs were lower than the
estimated costs.

Table 1 — Cost analysis of the implementation

Expected Real Dev.
QMS ~ EMS cost (%) cost (%) (%)

External costs
Engineering services X X 0 3.47 -54.70
External audit X X 13.93 14.74 0
Consultant services X X 16.39 14.45 45.58
Activity supplier 1: calibrate X 0 0.06 -0.89
Activity supplier 2: calibrate X 0 0.15 -2.40
Activity supplier 3: calibrate X 0 0.17 2.73
Calibration laboratory X 0 2 -31.56
Waste annual fee X 1.37 1.04 6.38
Tools for managing waste X 0.55 0.42 2.56
Activity supplier 4: emergency plan X 0 0.04 -0.68
Other costs X X 2.46 1.44 18.23
Internal costs
Working hours QE responsible 1 X X 32.79 34.07 9.54
Working hours QE responsible 2 X X 13.66 10.22 66.73
Working hours general manager X X 8.20 6.82 29.15
Working hours technical manager X X 5.46 5.65 2.03
Working hours logistics manager X X 2.19 2.08 12.76
Working hours waste management X X 1.37 1.73 -4.56
Other costs X X 1.64 1.44 4.56
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Total 100 100 100
Source: the company

The external costs contributing more to the deviation were the engineering services and the calibrating
laboratory. The external consultant real cost was lower than the expected as well as other costs. Regarding the
internal costs, the most important costs were of personnel.

Table 2. Cost analysis forecast
QMS EMS 2015 2016 2017

Expected external costs

External audit X X 0 19.19 19.19
Consultant services X X 0 8.20 8.20
Waste annual fee X 0 3.54 3.54
Other costs X X 2.36 2.95 2.95
Expected internal costs

Working hours QE responsible 1 X X 3.95 15.74 15.74
Working hours QE responsible 2 X X 15.79 10.67 10.67
Working hours general manager X X 28.10 17.42 17.42
Working hours technical manager X X 15.52 12.83 12.83
Working hours logistics manager X X 4.29 5.31 5.31
Other costs X X 3 3.94 3.94
Total 100 100 100

Source: the company

The organization was also considering the maintenance costs. Table 2 shows a forecast for 3 years. The two
meetings for management review were established and other tasks were also taken into account. For example,
in 2015 the amount of working hours of the people responsible of the IMS was reduced. In 2016 and 2017
this reduction in management time will continue.

(3) Participants’ opinion

It was also important to gather the opinion of the main characters of the process: the top management and
the external consultant.

For the top management, the IMS is considered as an investment that allowed improving some organizational
aspects, highlighting the documentation, easing the internal management. The positive value is also for the
commitment and implication of all the members of the organization. Quality has been easily applied because
of the way of working that the organization had but the environment management was new. Thus, the
implementation and certification of the ISO 14001 has been considered important for the organization.

The external consultant’s opinion can be defined into 6 main strengths:

- The commitment and implication with the IMS of all employees
- The effort done

- Employees’ training

- Warehouse management

- Budget planning according to the working operations

- Internal program control, accreditations and legal compliance
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Thus, the consultant was very satisfied with all the work done and the behavior of the employees. She
forecasted that the working team has knowledge enough to internalize the IMS.

CONCLUSIONS

The aim of this paper was to analyze the simultaneous implementation of an integrated management system
in a small and medium size enterprise. The single case study presented allows posing the following
conclusions, although they should be taken with caution because a single case was realized.

First, the results show that a simultaneous integration is possible and more effective than implementing the
management system standards sequentially. The organization decided to implement directly the IMS mainly
for internal motivations and also because the experience of the external consultant helped them to learn from
previous practices, implementing both MSs, I1ISO 9001 and ISO 14001, at the same time and as a single
system. In terms of the integration of MSs process, the sequence of implementing these two MSs is
simultaneous, the methodology used is based on common elements analysis and the level of the IMS is the
highest as all the elements are managed as a single MS. Thus, it could be stated that this organization has
implemented a single MS and its process of implementation could be compared with other processes done in
organizations implementing one MS, for example, the ISO 9001 or the ISO 14001. These results evidence
that the lessons learned help in improving and enhancing the implementation of IMS, making it a dynamic and
adaptive process worthy to apply within organizations.

It can also be said that the IMS is more effective and efficient because the organization is one of the first in the
sector in which it operates to implement and certify these MSs, taking advantage of being the leaders in this
case. However, on the other side, implementing these MSs at this moment, when a great amount of
organizations have both MSs certified worldwide, make them to also take profit of being the laggards and
learning from best previous practices, such as using information technologies to manage the IMS. Empirically,
this efficiency is measured on the cost analysis that demonstrates the low cost needed to implement and
maintain the IMS.

Regarding the organization’s size, being a small company owned and in which two generations of the same
family are working allows saying that the size could enhance the integration process. In fact, the employees’
commitment becomes more important than the resources availability, as the former has been highlighted as
an important factor to succeed and the latter has not been mentioned.

Related to this, an internal and an external person of the organization have valued the process. In both cases
the opinion is very positive ensuring the continuous improvement of the IMS.

Thus, these findings help in confirming theoretical statement posed in the literature of the integration of
management systems, as it is the integration strategy, methodology and level. Thus, managers of those
organizations not integrating their MSs, have evidence that this could be done and it is worthy to be done.
Also, it evidences that implementing an IMS is an efficient practice.

In this process, the only aspect that could be valued as less positive is the need to certify both MSSs
separately. It could be predicted that if the IMS could be certifiable, probably more organizations would decide
to integrate their MSs becoming more efficient and this improvement in individual efficiency could also be
extrapolated to an improvement in the country’'s global efficiency. This last statement could be the main
governmental implication and thus, promoting the integration of MSs providing different sources of funding.

Finally, the main limitations of this study are the sample size, as only one organization has been analyzed, and
the location, as the organization is Spanish and this country has been ranked in the top 5 countries in I1SO
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9001 and ISO 14001 for a long time. Comparing this case to other organizations integrating their MSs could
be done in future research as well as analyzing them in different countries to detect similarities. An additional
future research proposal would be to analyze the integration process form the resource based view (RBV)
perspective as it provides competitive advantage to the implementing organizations.
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The process of internalization of quality standards
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ABSTRACT

Purpose: There is limited research examining the impact of internalization on performance and the drivers
that could play a role in this relationship. The aim of this study is to analyze which drivers may impact
internalization and the relationship between internalization and performance.

Design/methodology/approach: The paper identifies hypotheses which are tested applying structural
equations models. A structured questionnaire was sent to 725 quality certified firms in the tourism industry.
287 completed questionnaires were received.

Findings: The results show that the hypotheses are supported and that internal drivers are the only ones
capable of significantly explaining internalization (daily practices and continuous improvement) of quality
standards. Continuous improvement explains significantly all performance variables and daily practices explain
employee results and society impacts. In addition, some organizations focusing on external drivers can move
to internal drivers and then increase their internalization levels.

Originality/value: This study makes a double contribution to the literature on quality management. Firstly, it
expands the results of previous studies on quality standards and internalization in tourist firms. Secondly, it
expands the results from previous studies on internalization which have focused on analyzing its effects on
operational and business results by including customer, employee and society results.

Keywords: Quality management standards, internalization, quality certificate, performance.
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INTRODUCTION

Most of the previous works on quality certification have assumed a homogeneous adoption of the ISO 9001
standard, measuring it as a dichotomic variable (Sharma, 2005; Zaramdini, 2007; Benner and Veloso, 2008).
Other studies have gone beyond and analyzed a heterogeneous adoption (internalization) of quality standards
(Naveh and Marcus, 2005; Nair and Prajogo, 2009; Boiral, 2011), that is, they have considered that those
firms implementing a quality standard (e.g. the ISO 9001 standard), may develop its requirements in different
ways (Nair and Prajogo, 2009; Boiral, 2011). This means some organizations can adopt the quality standard
in a symbolic way while others might implement it in depth.

More work is needed in order to shed light on the process of internalization (Nair and Prajogo, 2009; Heras-
Saizarbitoria and Boiral, 2013). Whereas research in operations management has reinforced our
understanding of the relationship between quality certification and outcomes (Singels et al., 2001; Terziovski
et al., 2003; Singh et al., 2006; Lo and Chang, 2007; Magd, 2008), there is still scarce research on the
effects of internalization on the various dimensions of performance and the drivers that can influence
internalization. There are no studies on the effects of the internalization of quality standards on other
dimensions of performance beyond operational and business performance, such as customer and employee
results and social impact. Besides, such studies have seldom focused on the tourist industry.

The aim of this study is to analyze which drivers may impact internalization and the relationship between
internalization and performance. The paper applies structural equations models to test these relationships in
quality certified firms in the tourism industry. This study contributes to the literature on quality management
by expanding the results of previous studies on quality standards and internalization in tourist organizations.
Also, it expands the results from previous studies on internalization which have focused on analyzing its effects
on operational and business results by including customer, employee and society results.

LITERATURE REVIEW

The literature has examined internal and external drivers to internalize a quality standard. Both types of drivers
can have an influence on internalization of quality standards and on performance. Regarding the influence
upon internalization, studies on this topic have shown different positions. Firstly, internal and external drivers
have an influence upon the level of implementation of the quality standard requirement (Boiral and Roy, 2007;
Nair and Prajogo, 2009). Secondly, internal drivers are more important than external ones (Prajogo, 2011). In
this context, other authors have pointed out that internal drivers mediate the relationship between external
drivers and the degree of implementation of a quality standard, such as ISO 9001 (Jang and Lin, 2008); that
internal drivers have a positive moderating influence; and that external drivers have a negative moderating
effect, that is, the greater the concern for external drivers, the lower the connection between internalization
and organizational results (Prajogo, 2011). This indicates that internal and external drivers exert an influence
upon the internalization level, and that they could play a mediating and/or moderating role.

Besides, other studies have shown that a concern for the reasons for certification may also influence
performance. For instance, the more important the internal and external drivers, the greater the benefits
(Boiral and Roy, 2007). Although both types of drivers may have an influence on benefits, some studies also
indicate that internal drivers are more important (Boiral and Roy, 2007; Martinez-Costa et al., 2008). Also,
when internal and external drivers are of little importance, bureaucracy problems may appear (Boiral and Roy
2007). In this context, Prajogo (2011) has pointed out that external drivers do not lead to benefits. These
results indicate that, in general, internal drivers have a greater influence upon internalization and
performance, and that the effects of external drivers are not so clear.

Alongside the reasons for certification, studies on internalization have also analyzed other drivers which might
be considered in the future in order to explain other factors that can facilitate internalization. These other
internal or external drivers are the following:
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e Quality culture. A proactive quality-oriented culture reduces those behaviors reluctant to implement a
quality standard. This quality awareness may reduce the barriers to implementation of a quality
standard and lead the organization to create a culture facilitating the internalization of quality
practices (Briscoe et al., 2005).

e |eadership. Leadership plays an important role and influences other practices (Nair, 2006; Tari et al.,
2007; Molina-Azorin et al., 2009; Kim et al., 2012; Gdmez Gomez et al., 2015). This may lead the
organization to develop quality practices in a more advanced way, which as the literature has pointed
out, leads to improved results.

e Training. Firms which train their employees to a greater extent may find it easier to implement and
integrate quality standard practices into their daily routines (Naveh and Marcus, 2005).

e Frequency of audits by customers. Such audits by customers may lead the firm to internalize the
quality standard to a greater extent (Christmann and Taylor, 2006).

e Innovative environment. Firms faced with more dynamic environments are more likely to invest in
creating a quality culture (Briscoe et al., 2005).

e System coordination with suppliers and customers. Coordinating the system with suppliers and
customers increases the level of internalization (Briscoe et al., 2005; Naveh and Marcus, 2005).

This review indicates that internal drivers (for instance, a quality culture or leadership) and external ones (for
instance, social pressure) may influence the level of internalization, and that there might be a connection
between external and internal drivers. Based on these previous studies about internalization, internal and
external drivers may have an influence on internalization (Briscoe et al., 2005; Naveh and Marcus, 2005).
Besides, these studies on internalization examined internalization using one or several constructs. For
instance, Naveh and Marcus (2004, 2005) used 4 constructs (2 of them could be considered internalization
drivers), Briscoe el al. (2005) 2 constructs and Christmann and Taylor (2006), Nair and Prajogo (2009),
Prajogo (2011), Tari et al. (2013), Allur et al. (2014) and Atasaven et al. (2014), a construct consisting of
several items. In this respect, on the basis of the work by Naveh and Marcus (2005), two constructs may be
identified in order to measure internalization: daily practices and continuous improvement. In addition, one
dimension may lead to the another one. Accordingly, the following hypotheses are proposed:

H1.1. External drivers have positive effects on daily practices.

H1.2. External drivers have positive effects on continuous improvement.
H2.1. Internal drivers have positive effects on daily practices.

H2.2. Internal drivers have positive effects on continuous improvement.
H3. External drivers have positive effects on internal drivers.

H4. Daily practices have positive effects on continuous improvement.

Studies show that the higher the internalization level, the greater the performance (Briscoe et al., 2005; Naveh
and Marcus, 2005). The studies have focused on the effects of internalization processes on operation and
business performance. In this regard, some of these studies have included some item related to customer or
people results in the operation performance construct. Accordingly, it can be said that internalization of quality
standards may lead to improved operational performance, for instance, in employee results (Allur et al., 2014;
Ataseven et al., 2014) and customer results (Arauz and Suzuki, 2004; Psomas et al., 2013). Internalization
means that employees apply the requirements of a quality standard to a higher extent. For instance,
employees receive more training on quality and may become more involved, receive better information on
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their tasks in order to perform them more efficiently, are more familiar with the quality policy, goals and
documents, and may use customer information to a greater extent in order to improve quality. All this may
help the organization to have better trained and motivated employees, and to better adjust to its customers’
needs and expectations. This makes it possible, therefore, to improve customer results (customer satisfaction,
fewer complaints, fidelity, etc.) and employee results (employee satisfaction, motivation, productivity, etc.). On
the basis of this literature, the following hypotheses are proposed:

H5.1. Daily practices have positive effects on customer results.
H5.2. Continuous improvement has positive effects on customer results.
H6.1. Daily practices have positive effects on employee results.

H6.2. Continuous improvement has positive effects on employee results.

Quality management might also have some influence on environmental results, because organizations
concerned about quality may reduce waste, which may in turn reduce their environmental impact. Similarly,
product and process design may include environmental criteria in order to reduce the environmental footprint
(Klassen and McLaughlin 1993; Handfield et al. 2001). This indicates that quality concerns may have an
influence upon environmental results.

Regarding quality standards, some studies have pointed out that quality standards may have positive effects
on other stakeholders, beyond employees and customers, such as, for instance, the authorities (Posinska et
al., 2002). Therefore, and considering that various contributions have pointed out that quality practices
facilitate the development of environmental practices (Curkovic, 2003) and socially responsible practices
(Withanachchi et al., 2007), it may be suggested that higher internalization might lead to greater commitment
to the environment and other social issues. These ideas make it possible to formulate the following
hypotheses:

H7.1. Daily practices have positive effects on society results.

H7.2. Continuous improvement has positive effects on society results.

Finally, the literature appears to show that, the greater the internalization level, the better the operational and
business results (Briscoe et al., 2005; Naveh and Marcus, 2005; Jang and Lin, 2008). These ideas suggest
that internalization leads to improvements such as, for instance, improved quality and innovation (Nair and
Prajogo, 2009), which in turn may create a more open culture that may increase sales and market share
(Huarng et al., 1999; Naveh and Marcus, 2005; Nair and Prajogo, 2009). These ideas indicate that
internalization may improve business results. Nevertheless, the studies on internalization have not examined
the relationships between customer, employee and society results on business performance. In this regard,
various works on quality management (e.g. EFOM model) have pointed out that customer, employee and
society results improve business results. On the basis of the findings of other works on quality management in
general, and the EFQM model in particular, it may be considered that customer, employee and society results
lead to improved business results (Eskilden et al., 2000; Heras et al., 2012; Gomez Gémez et al., 2015).
These ideas indicate that:

H8. Customer results have positive effects on business performance.

H9. Employee results have positive effects on business performance.
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H10. Society impact has positive effects on business performance.

STUDY METHOD
Population and sample

The population is formed by the tourist subsectors in Spain with a greater proportion of organizations with the
ICTE's "Q" quality certificate (ICTE is the Spanish Tourism Quality Institute which belongs to the Ministry of
Industry, Energy and Tourism). The population of this study includes all hotels, travel agencies, restaurants,
and country houses in Spain with a quality certificate (725 organizations). It was decided to study the whole
population by means of a structured questionnaire with closed questions, which was sent in three waves
between October 2014 and January 2015 by e-mail and by post. For the distribution of the questionnaire,
support was received from the ICTE (Spanish Tourism Quality Institute), who also distributed the questionnaire
among its members by e-mail. The questionnaire was addressed to the quality manager of each tourism
organization.

Before the questionnaire was sent in its final format, a pre-test was done by three persons responsible for
tourist organizations, representatives of different tourist sub-sectors (two hotel managers and one restaurant
manager) and a consultant specializing in quality management.

Finally, a total of 287 filled-in questionnaires were received. Table 1 shows the absolute and relative
frequencies of each sub-sector, both in the sample and in the population studied.

Table 1. Absolute and relative frequencies of each sub-sector in the sample and in the population

Sub-sector Sample Population
(Frequency %) (Frequency %)
Hotels 170 (42.7%) 415 (45.7%)
Travel agencies 20 (5%) 37 (4.1%)
Restaurants 54 (13.6%) 179 (19.7%)
Country houses 35 (8.8%) 94 (10.3%)

The non-response bias was checked and the analyses showed that the sample is not affected by any non-
response bias problems, which means that this group of organizations that participated in this study can be
considered as representative of the population. Furthermore, the presence of common method variance was
checked.

Variables

External and internal drivers. Managers had to evaluate to what extent the following aspects had influenced
the decision to implement the ICTE’s Q certificate, in a Likert-type opinion scale, between 1 and 7 (1 if this
aspect had no influence, 7 if it had a key influence). In order to measure internal and external drivers, a
number of items have been identified (Table 2) from the literature review.

Internalization. \n order to measure this variable, two constructs have been used (see Table 2). The construct
“daily practices”, consisting of 5 items, from the studies by Briscoe et al. (2005), Naveh and Marcus (2005)
and Christmann and Taylor (2006), and the construct “continuous improvement” (5 items) from Naveh and
Marcus (2005), Briscoe et al. (2005) and Nair and Prajogo (2009). The managers had to assess, within a 1-7
Likert scale, if their organization had adopted each practice (1=never carried out, 7=always carried out).

Customer results. A variable was used consisting of five items in order to measure the effects of internalization
on the 5 customer results identified. Each item was measured with a Likert scale, from 1 (no impact) to 7
(very high impact) (Table 2). In order to identify these items, we used studies which had measured the results
criteria in excellence models, such as customer, employee, society and key results (Curkovic et al., 2000; Tari
et al., 2007; Bou-Llusar et al., 2009) and specific studies on tourism (Deng et al., 2013).
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Employee results. Scale consisting of six items (Table 2) of employee results on the basis of studies on quality
(Curkovic et al., 2000; Tari et al., 2007; Bou-Llusar et al., 2009) and specific studies on tourism (Yeh, 2013).
The quality manager had to assess the impact of the application of the quality standard requirements on these
employee results within a 1-7 point scale (1=no impact; 7=very high impact).

Table 2. Measurement model validation

Scale items Loadings Composite AVE
(item reliability >0.5
reliability >0.7
>0.707)
External drivers 0.844 0.645
. Give confidence to customers 0.815
. Improve public image 0.738
. Protection and care of the environment 0.851
Internal drivers 0.872 0.533
. Management commitment 0.660
. Quality culture existing continuous improvement in the organization 0.739
. Written documentation of the work methods in the organization 0.753
. Desire to organize and formalize in writing the working methods 0.756
. Need for collaboration with suppliers / intermediaries 0.681
) Innovativeness of the organization 0.784
Internalization — Daily practices 0.897 0.686
. The documents created for certification are used in daily practice 0.853
. The quality system becomes part of daily work routines 0.882
. All employees are trained in the notions of total quality and the requirements of the
quality standard 0.730
. The quality policy and the quality system procedures are updated in order to adapt
them to daily organizational practices 0.839
Internalization — Continuous improvement 0.950 0.793
. The development of the quality system makes it possible to introduce new 0.867
improvement practices
. The quality standard has led the organization to discover improvement opportunities 0.878
. Investing time and resources in the quality standard is a starting point towards the
implementation of other more advanced practices 0.883
. Investing time and resources in the quality standard helps to reflect on the way work is
done in the firm and improve our work 0.900

. Investing time and resources in the quality standard is seen as an opportunity to
innovate in our organization

0.922
Customer results 0.936 0.746
. Increased customer satisfaction 0.903
. Increased quality of service 0.798
. Increased customer loyalty 0.930
o Increased valuations in web 2.0 and social networks 0.872
. Reduced customer complaints 0.837
Employee results 0.952 0.768
. Increased employee satisfaction 0.900
. Increased employee motivation 0.888
. Increased employee productivity 0.904
. Improving working conditions of employees 0.882
) Reduced absenteeism of employees 0.834
) Reduction of employee complaints 0.849
Society impacts 0.938 0.834
. Increased environmental protection (reduction of resource consumption, pollution 0.902
reduction)
. Improving the ethical behavior of the organization 0.923
. Increased levels of prevention of risks to health and safety (risk reduction accidents, 0.915
etc.)
Business performance 0.949 0.825
. Increased market share 0.926
. Increased sales 0.941
. Increased profitability 0.948
. Cost reduction 0.811

Society results. The variable used consisted of three items (Table 2) based on quality management studies
and specific studies on tourism (Tari et al., 2007; Bou-Llusar et al., 2009; Kim et al., 2014). The managers
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assessed, within a 1-7 point scale, whether there had been no impact or such impact had been a very high
one.

Business performance. This is a construct consisting of 4 items, based on the contributions by Tari et al.
(2007) and Bou-Llusar et al. (2009). A measurement was made of the degree of impact of the application of
the quality standard requirements (1=no impact; 7= very high impact) on these four results, using a 7-point
scale (Table 2).

RESULTS

The hypotheses are tested applying structural equations models from the partial least squares approach
means of the SmartPLS 3 software (Ringle, Wende & Will, 2005). All the constructs are considered as
reflective variables. ltem reliability, composite reliability and discriminant validity were checked (Fornell-Larcker
criterion, cross loadings, HTMT ratio) to validate the measurement model (do Valle & Assaker, 2015) as
Tables 2 and 3 show.

Table 3. Discriminant validity based on the Fornell-Larcker criterion for tourist firms

External Internal Daily practices Continuous Customer Employee Society results Business
drivers drivers improvement results results performance
External — -
drivers (0.803) — - — — —
Internal drivers 0.585 (0.730) _ _ _ _ — —
Daily practices 0.274 0.404 (0.828) - - - - -
Continuous - -
improvement 0.348 0.517 0.621 (0.882) — —
Customer 0.488 0.500 0.366 0514 (0.864) - - -
results
fe’;‘l’jl't‘;yee 0.368 0.540 0.474 0.599 0.733 (0.876) - -
Society results 0.445 0.532 0.464 0.580 0.663 0.718 (0.913) -
Business 0.416 0.432 0.370 0.529 0.763 0.687 0620 (0.908)
performance

Diagonal values (in brackets and bold type) are the AVE square roots. The rest of values in the matrix are the correlations between the construct. In order to test
discriminant validity, diagonal values must be higher than the rest.

The hypotheses test appears in Figure 1 and Table 4, which shows R, B, and the tvalues after applying a
bootstrap test with 5000 subsamples to evaluate the structural model. Figure 1 and Table 4 show that most of
the hypotheses are supported. Hypotheses 2, 3, 4, 6, 7, 8, 9 and 10 are fully supported and H5 is partially
supported. Hypothesis 1 is the only one that is not supported.

From Figure 1, it may be observed that external drivers do not account from any internalization level (daily
practices and continuous improvement) in a significant manner. External drivers have a significant influence
upon internal ones, and internal ones significantly account for the levels of internalization. This indicates that
tourist firms that implement and certify Q exclusively due to external drivers will not succeed in internalizing
the Q requirements. However, if they succeed, on the basis of such external drivers, in creating an enhanced
interest in internal aspects, this is when they may improve their level of internalizations. Internal drivers do
have a positive influence on internalization.
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Figure 1. Results of the structural model

Table 4. Significance analysis of the structural model

Hypotheses B t-value Sign. Is the
hypothesis
verified?
H1.1 External drivers = Daily practices 0.057 0.825 0.205 (NS) No
H1.2 External drivers = Cont. improvement 0.041 0.691 0.045 (NS) No
H2.1 Internal drivers = Daily practices 0.371 5.680 0.000*** Yes
H?2.2 Internal drivers = Cont. improvement 0.295 4.056 0.000*** Yes
H3 External drivers = Internal drivers 0.585 14.357 0.000*** Yes
H4 Daily practices = Cont. improvement 0.491 8.750 0.000*** Yes
H5.1 Daily practices = Customer results 0.077 1.033 0.151 (NS) No
H5.2 Cont. Improvement = Customer results 0.466 6.423 0.000*** Yes
H6.1 Daily practices = Employee results 0.166 2.367 0.009** Yes
H6.2 Cont. improvement = Employee results 0.496 7.672 0.000*** Yes
H7.1 Daily practices = Society impacts 0.169 1.894 0.029* Yes
H7.2 Cont. improvement = Society impacts 0.475 5.503 0.000*** Yes
H8 Customer results = Business performance 0.527 9.577 0.000*** Yes
H9 Employee results > Business performance 0.220 4.219 0.000*** Yes
H10 Society impacts = Business performance 0.112 1.885 0.030* Yes

***p<0.001; **0.001 <p<0.01; *0.01 <p=<0.05 1 0.05 < p=<0.10 (based on t.., one-tailed test)
toonsmm= /= 3.092; b0 19 +/- 2.327; Yoo = +/- 1.645; Y5 0= +/- 1.282
Good-of-fitness model - SRMR = 0.06<0.8

In the same way, Figure 1 also shows that firms first adopt daily practices and then can move to continuous
improvement. There is a relationship between both dimensions of internalization. Similarly, internalization has
positive effects on customer, employee and society results which lead to business performance. In this
context, continuous improvement is more important to improve results than daily practices. Daily practices
impact only on employee and society results and continuous improvement has a positive effect on all
performance dimensions.

CONCLUSIONS

The paper shows that internal drivers are the only ones capable of significantly explaining daily practices. In
addition, some organizations focusing on external drivers can move to internal drivers and then increase their
internalization levels. Second, the implementation of a quality standard may be carried out in different ways.
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Some firms may show a greater commitment to the quality standard requirements, while others may be less
committed, or even concern themselves only with the certificate; this may lead to either an in-depth or to a
token implementation of the quality standard requirements. In this respect, daily practices have positive
effects on continuous improvement. Third, a greater level of internalization makes it possible to improve the
organization’s management system. Such positive effects may lead to improvements in customer, employee
and society results, which lead to business performance. Continuous improvement explains significantly all
performance variables and daily practices explain employee results and society impacts. These studies
supplement the previous literature on internalization, which has pointed out the positive effects on operational
and business results (Naveh and Marcus, 2005; Nair and Prajogo, 2009) expanding these results to tourism
firms.

On the basis of these results, a number of implications may be derived for managers in the tourist industry.
Firstly, managers must consider the importance of internal drivers to internalize quality standards and then
improve performance. Secondly, daily practices facilitate the adoption of the quality system requirements and
may influence employee and society results. However, if these organizations really wish to improve their
results, they must make an effort to ensure that these daily practices lead to continuous improvement, which
is what will make it possible to increase the possibility of improved customer, employee and society results.
These impacts may also lead to business performance. Consequently, managers and tourism planners have
to reinforce the investment into practices related with continuous improvement (Figure 1) because they are
the only ones capable of significantly explaining customer results.

Finally, a limitation of this study lies in the fact that it has analyzed the responses by the quality manager in
various certified tourist firms at a given moment in time. Regarding future lines of research, firstly, existing
knowledge could be expanded through more qualitative studies based on interviews with various managers
and employees, and even other stakeholders, in order to become familiar with different perceptions of the
standard and better understand the quality culture associated with the quality standard. Secondly, this type of
study could be performed both on quality standards and environmental ones, which is also interesting
considering the similarities between these standards and the fact that many firms have integrated quality and
environmental systems. Thirdly, it may also be necessary to continue examining internalization levels and the
way each level of internalization may lead to a different business result, even through longitudinal studies.
Lastly, the analysis is limited to the field of tourism industry. Future studies should be extended to other
important sectors in the fields of services and/or manufacture, and enlarged to international level.
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ABSTRACT

Purpose- The main objective of this paper is to analyze whether and how social topics have been included in
Quality Management (QM) programs in higher education. Based on a literature review on the topic, this
research also aims to propose how social topics could be included in QM curricula.

Design/methodology/approach- The papers draws on the literature review to propose a model and a
methodology to include social topics in QM programs. The model is based on a three-step approach for
integrating QM with other areas in the organization which also have an impact on society.

Findings- The model proposes that first QM students should learn the basic approaches and tools in QM.
Then, a systems approach should be used to explain how the different interrelated areas and actors of an
organization have an impact on society. Finally, students should be able to understand how supply chain
management requires internal alignment between all the areas and how decisions related to the supply chain
impact not only the internal performance of the organization but also have social impacts.

Originality/value- This is one of the first contributions to study the introduction of social topics in QM in
higher education. The main contribution is the proposal of a model to teach and include these issues in a QM
university program.

Keywords: Quality Management, Social topics, Higher Education, Teaching model.

Paper type: Research paper
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INTRODUCTION

The amount of attention given to social topics in the curricula of higher education Management programs has
increased in recent years with an emphasis to “ethical” and “environmental” aspects. Furthermore,
businesses need a corresponding ability to implement effective Corporate Social Responsibility (CSR)
strategies, thus students need to be provided with the appropriate values, competencies and abilities to
achieve such goal.

Quality Management (QM) is a sub discipline of the Management Science. It aims to define, set, control and
improve the effectiveness of an organization within its scope and limitations. In general, research on the
challenges for QM have included topics such as the lack of top management commitment, issues related to
resource access, to employee involvement, cultural issues, etc. However, social issues are usually not
considered as a major challenge in an efficient and successful QM implementation (Van Wessenhove, 2008).
However, quality managers should be concerned about how social issues are included in their QM systems
and especially they should be aware on how to integrate sustainability, human resources or health and safety
issues into their QM system. Thus, including social topics in QM curricula is relevant for students who will
have a professional career in QM, especially given the trend of the integration of QM systems with other
systems of the organization such an Environmental Management System (EMS) or an Occupational Health
and Safety Management System (OH&SMS), among others (Bernardo et al., 2009; Simon et al., 2011; 2012).

This paper addresses the fundamental concepts and principles related to the inclusion and coverage of the
topics of ethics, corporate social responsibility, and sustainability in QM related university courses. Likewise, a
literature review is developed to understand whether and how social topics are included in QM curricula. The
main objective is to understand whether there is a trend toward the inclusion of sustainability-related topics in
QM courses, whether there is an interest in these topics by university students and how higher education
institutions can cover one or more of these topics in their QM curricula as well as which methodology can be
used to teach these topics.

The main contribution of this work stems from its emphasis on ethics, CSR, and sustainability as distinct
topics included in QM curricula. Another contribution of this work stems from its focus on the issue of the
integration of these topics into the core course offerings for QM students. Integration has received recent
attention from researchers and continues to be of interest to practitioners who are concerned about the
integration of QM systems with other areas of the organization such as the environment, health and safety,
etc. Thus, the main objective of this paper is to analyze how QM courses can integrate these topics and a
systems approach is provided for such purpose.

New topics in Quality Management

QM is an area that traditionally has focused on the coordinated activities that organizations use to direct,
control, and coordinate quality. These activities include quality planning, control and assurance to achieve
continuous improvement. It is based on the integrated management of operations allowing a proper
optimization of resources and increased efficiency in responding to customer needs (Dale, 1999). Achieving
these goals requires a comprehensive analysis of the companies’ operations in order to define the strategy to
implement the solution best suited to the characteristics of each company. However, the global economy has
led to a radical change in QM and the perception of the importance of this area. QM has become a key
competitive factor, from a strategic and integrated point of view and has incorporated new concepts and
management methods, such for example Total Quality Management or lean production. However, the latter
are not the only challenges that QM faces. The integration of QM with new fields related to the social
economy, the environment and sustainability are presented as objectives to be achieved in the near future
(Kleindorf et al., 2005). Some of these new areas to be integrated with the QM field include:
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1) Environmental Sustainability

Often seen as a source of competitive advantage for many companies, the definition of sustainable
development depends on its applications in various fields (Hult 2011). Hart and Milstein (2003) defined
sustainable development as a process to achieve inclusive, connected, equitable, prudent and safe human
development, while Huang and Rust (2011) focused on the quality of the environment and conservation of
natural resources. Other authors define sustainability as a trio of issues including economic viability, respect
for the environment and social responsibility (Johnson 2009) or more simply: people, planet and profit
(Norman and MacDonald, 2004; Markley Rountree and Koernig 2015).

QM includes the task of creating long-term strategies for suppliers, customers and employees to recognize the
impact of the organization in the social, cultural and economic fields. Many companies have adopted "green"
or environmentally friendly strategies in their operations and Quality Management System (QMS) as part of a
focus on sustainability. These strategies seek to eliminate waste and focus the attention of the company to
minimize the negative effects on the environment that reduce consumer welfare premises. The development
of business policies that promote transparency are also part of the approach towards sustainability.

2) Social Responsibility

In many ways, social responsibility is related to sustainability, but this function specifically examines how the
business is involved with their local community. Many companies choose to engage in activities with nonprofit
organizations to sponsor local sports teams or volunteering in local schools. The QM area has the challenge to
analyze how their processes and operations can be integrated with this facet of the company.

3) Corporate Reporting

Many operations and/or QM directors are responsible for preparing the corporate reports, including the
collection of performance data of the processes of the organization, the communication of this information to
stakeholders of the company and the management of the audits of the social and environmental practices in
the organization. Using these reports allows the company to evaluate the viability and long-term sustainability
of the company and its impact on the environment and society.

LITERATURE REVIEW

Teaching social topics in Management courses

Sustainable development, social impact or ethics have been important issues in research for decades,
however, higher education institutions continue to struggle to find appropriate teaching strategies for
incorporating these topics into their curricula.

In 2002, the United Nations General Assembly adopted a resolution naming the years 2005 to 2014 the
"Decade of Education for Sustainable Development" (DESD 2005- 2014). This educational initiative calls for a
reorientation of education towards goals more focused on the development of people, skills and values that
support sustainable behavior, viable employment and a better quality of life (UNESCO, 2005). In addition, the
initiative asks for educational programs that provide students with the information and motivation to solve
global problems innovatively. It is expected that this educational initiative "generates and promotes behavioral
change to create a more sustainable future in terms of environmental integrity, economic viability and a just
society for present and future generations" (UNESCO 2005, p. 6). The stress of these objectives is primarily
for the need for universities to develop students' social awareness and skills in sustainability.

Currently there is a significant number of studies that answer the question of whether and how social and
ethical aspects in business related subjects can be taught and whether students are interested in learning
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them (Evans et al, 2006; Christensen et al, 2008; Prado-Lorenzo et al., 2008, Kletz, 2009; Alonso-Almeida et
al., 2015).

In fact, the amount of attention given to social topics in general and especially CSR in the curricula of various
university programs varies widely (Matten and Moon, 2004; Evans et al., 2006). The study of Matten and
Moon (2004) provided a review of how to teach CSR in higher education institutions in Europe and found that
some, but not all business schools were taking initiatives in field of CSR, sustainability and environmental
ethics to include them in their programs. The study concluded that the main drivers of these initiatives had
been promoted by "individual" members of the faculty, but that the introduction of these issues had not been
done in a planned or systematic way. For his part, Evans et al. (2006) analyzed over 200 MBA programs and
found some institutional support for the inclusion of social and ethical issues in their curricula.

In recent years, many university programs, and in particular most of the more prestigious MBAs, have
incorporated the concept of CSR in their courses, either alone or in combination with the study of ethics and
sustainability related issues (Jones et al., 2007; Christensen et al., 2008; Wright and Bennett 2011).
However, some authors consider it necessary to give more importance to this issue through the inclusion of
these topics in education programs at undergraduate level (Gaa and Thorne, 2004; Bampton and Maclagan,
2005; Block and Cwik, 2007; Orlitzky and Moon, 2008; Jallow, 2010; Wright and Bennett, 2011).

According Fen Tseng et al. (2010), a well-designed higher education should include social and e aspects and
this could help students delve into the ideas of ethics and sustainability, internalize these concepts and to
enable them to have the knowledge and to find the skills necessary for employment in today's organizations,
thus improving greatly their employability.

The Integration of Social Topics in OM Curricula

Globally, more and more companies and organizations are expected to behave ethically and socially
responsibly. Their leaders must have the skills and abilities to address a number of issues including equity,
sustainability and ethics (Pesonen, 2003; Young and Nagpal, 2013). Usually these areas fall under the OM or
the QM manager responsibility. Thus, it is of vital importance to include social, ethical and environmental and
sustainability topics in OM and QM curricula. Therefore, the education sector is considered to play a critical
role in preparing the next generation of leaders, both through research on social issues and sustainability
issues and through the inclusion of these topics in their educational and training programs (Kolondinsky et al.,
2010). Education in economics and business in particular has been criticized for being too focused on the
ethics of personal advantage (Owen, 2007; Kolondinsky et al., 2010). Education in social responsibility, on the
other hand, focuses on the concepts outlined above and requires a deep understanding of students' opinions
and values (Kolondinsky et al., 2010; Leveson Lynne, 2014).

Companies value the need for sustainable design processes within their areas of operations to reduce the
environmental and social impacts of their products and processes.
The need for companies to meet these imperative to respond to changes in the expectations of society obliges
universities to redesign their Operations Management (OM) and/or QM curricula accordingly (Borin and
Metcalf, 2010). The challenge is to provide opportunities for students to master the traditional concepts of
management in general and QM in particular, and at the same time, incorporating new concepts and
strategies to cope with these new challenges related to sustainability and society. This approach is in line with
the topic of Integrated Management Systems (Bernardo et al., 2009; Simon et al., 2011; 2012) and it is
essential for building fundamental skills that business graduates in general and Quality Managers in particular
need to succeed in a wide range of organizations, from profit enterprises to social and government
organizations (Bridges and Wilhelm 2008).
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Despite the need to develop a QM curriculum oriented towards greater sustainability for the next generation of
students, business programs in general and OM or QM programs in particular have traditionally been slow to
embrace changes. The levels of knowledge and understanding of social issues and sustainability by students
is low, especially at undergraduate level, largely because textbooks and classroom materials are still published
without significant information on the subject (Wilhelm and Bridges, 2008; Stubbs and Cocklin, 2008).

One of the major problems with the integration of social and sustainability issues in business (Bosselmann,
2001; Haigh, 2005; Reid, 2002) and QM programs is the lack of knowledge and widespread confusion about
how to do this integration and what teaching methods should be used to teach these questions. Perhaps the
question is broader and becomes whether teachers want to teach QM and include issues about sustainable
development and the impact on social change as well as change the educational goals and methods to
achieve the inclusion of these issues in the business (McKeown, 2006) and QM subject programs.

As far as this research has been able to find, although the inclusion of social issues in Management curricula
has been widely studied, the teaching of such topics in the different Management sub-disciplines, such as QM
(but also other very relevant sub-disciplines such as Operations Management), has not been investigated.
Thus, due to the high impact that these areas have on society, this study aims to analyze how to embrace
social topics in QM programs.

PROPOSED THEORETICAL MODEL

This section proposes a methodology and a model to include social topics in QM curricula. To ensure the
inclusion of social and sustainability topics in QM programs, the following aspects, based on the above
literature review performed on the new challenges for QM, should be considered:

1. Introduce skills and competences that allow students develop internal strategies to improve operations with
continuous improvement processes related to sustainability, such as the involvement of employees, reducing
waste, reducing energy consumption and control emissions.

2. Introduce skills and competences that allow students develop strategies to improve the management of
external aspects of the organization such as the topics related to supply chain management, especially in the
choice of materials and processes used.

3. Introduce skills and competences that allow students develop internal strategies for making investments
related to reducing the use of chemical pollutants during manufacturing, the development of substitutes for
non-renewable energy, and the redesign of products with less content of raw materials and consuming less
energy during their production and their use.

4. Introduce skills and competences that allow students develop strategies for the development of sustainable
products, processes and supply chains in the long term that reduce impacts on the environment and improve
health and safety at work. This can be included with a teaching approach focused on IMS.

One of the main aspects when dealing with social topics in QM education is CSR. CSR deals with the
environment, the workplace and society. It also deals with energy efficiency, supply chain metrics, supplier
engagement, reduced waste, and a strong focus on customer value, which, in the quality world, would be
viewed are old challenges put in a new context.

Different scholars suggest that quality management practices facilitate the development of environmental
management (Curkovic, 2003), require ethical behavior (McAdam and Leonard, 2003), need a stakeholder
focus, and may facilitate the development of activities that are socially responsible (Withanachchi et al.,
2007). Like CSR, quality also has a strong focus on people, not just in terms of customer satisfaction, but
related to the quality of working life and employee satisfaction (Tari, 2011).
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The two disciplines also share several important concepts:

¢ Making hidden costs visible: From a quality perspective, hidden costs related to wasted materials,
wasted energy, distracted employees, dissatisfied customers, and poorly performing products.
Similarly, CSR might use lifecycle approaches to highlight costs buried deep in the value chain, like
supplier and consumer energy use for the manufacture and operation of products.

e Corporate governance: In quality, senior management holds complete responsibility for quality
problems; likewise, CSR success is directly related to CEO commitment.

¢ Empowerment: “Quality at the source” refers to an approach in which workers are given the authority
to stop a production line if there is a quality problem or offer a customer an on-the-spot refund if the
service is not satisfactory. Empowerment is also a primary pillar in promoting supply chain
sustainability. The promotion of an informed, participatory workplace helps ensure fair working
conditions.

¢ From reactive to proactive: In quality, prevention and continuous improvement are more effective than
inspection. And in sustainability, supply chain monitoring approaches used alone fail to address root
causes for social and environmental challenges.

¢ Internal alignment: According to the total quality approach, each department views other departments
as internal customers, causing barriers to fall. This kind of cross-functional approach is useful in
identifying and managing CSR issues. Both quality and sustainability, therefore, encourage internal
collaboration both vertically (from the CEO level to the factory floor) and horizontally (across
departmental areas).

There are more signs of the quality and CSR disciplines converging, for example with the publication of the
ISO 26000 standard for Guidance on Social Responsibility. The international standard encourages companies
to make a voluntary commitment to social responsibility and provides common guidance on concepts,
definitions, and methods for evaluating those efforts. ISO 26000 defines social responsibility as the
responsibility of an organization for the impacts of its decisions and activities on society and the environment,
through transparent and ethical behavior that:

— Contributes to sustainable development, including health and the welfare of society;

— Takes into account the expectations of stakeholders;

— s in compliance with applicable law and consistent with international norms of behavior; and
— s integrated throughout the organization and practiced in its relationships.

ISO 26000 is an interesting standard for companies that implemented other ISO frameworks such as 1SO
9001 for QM or ISO 14001 for Environmental Management (EM), among others. All these standards share the

same basic principles and thus, can be easily integrated (Karapetrovic et al., 2006).

Given that both QM, EM and CSR employ a systems approach and share the same principles and values,
encouraging QM students to adopt this same approach seems a good teaching methodology.

Thus, taking the systems approach into considerations, this paper proposes a three-step approach to including
social and sustainability topics in QM courses, which is represented in Figure 1 below.
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Figure 1 — Model for teaching social topics in QM.

The model proposes that QM students can begin studying the classic quality approaches and then advance
naturally towards the integration of these with social and sustainability issues in order to understand the
impact of the operations of the company on the different actors in the supply chain. The model includes the
following steps:

1. Become familiar with the common QM tools (cause-and-effect diagrams, check sheets, control charts,
histograms, scatter diagrams, flowcharts, etc.) and approaches (JIT, Lean, TQM, etc.) with an eye
toward how to apply these to social and environmental issues. There are opportunities to create social
value from existing quality methods.

2. Introduce an integrated management systems approach explaining how existing departments in a
company such as HR, CSR, and quality are looking at similar issues with very different approaches
and how different internal (employees, managers) and external actors (suppliers, customers,
government, etc.) have a role in the different areas.

3. Understand how supply chain management requires internal alignhment between all the departments
in the organization and also with external stakeholders, and how decisions related to the supply chain
impact not only the internal performance of the organization but also have environmental and social
impacts.

To follow the model, it is important to take into account that at the intersection between many quality
management approaches such as JIT, Lean, SQC or Six Sigma, there are many topics that also relate to social
impacts and sustainability and which should be integrated into the quality paradigms taught in QM courses.
Some examples include:

e Organizational values: when teaching socials topics related to QM, it is vital to think about the
organization’s core values as they relate to the five pillars of total quality: customer focus, leadership
and management commitment, employee empowerment and quality culture, supplier partnership and
continuous process improvement. These are values that CSR encompasses as well.

o Worker empowerment: in the QM framework, employees are expected to seek, identify, and correct
quality problems. Workers are empowered by instilling quality management approaches and are
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provided incentives and rewards for identifying quality problems for both internal and external
customers. For CSR, inclusive models for ensuring the rights of workers in global supply chains
include secure communication channels, robust grievance systems, and worker education and skills
development. These are common attributes for ensuring fair working conditions in the supply chain.

o Governance: QM uses control frameworks to build systems that lead to more informed senior
accountability. For CSR, partnerships with quality departments to include CSR considerations,
emphasizing the “perceived quality” element of “design quality” aspects, is important.

e Health and safety: both QM and CSR are concerned with fostering a safe and healthy work
environment.

e Environmental sustainability: aiming towards the improvement of environmental performance mainly
in the areas of pollution control and waste minimization is an objective for both QM and CSR.

CONCLUSIONS

The QM discipline has undergone major changes in recent years with the introduction of innovations such as
Total Quality Management (TQM), JustIn-Time (JIT), Business Process Reengineering (BPR), or time based
competition (TBC) philosophies that must be integrated into the strategy of the company, which imply
profound changes in how businesses organize their processes and operate in an increasingly globalized world.
These changes involve a series of social and environmental impacts that the companies have to face.

Many companies are interested to include these social aspects in their operations and to relate their QMS to
environmental and social issues. To do this they need employees trained in these questions. That is why this
study has raised the need for effective educational models and tools to help implement social, ethical and
sustainability topics in educational programs of higher education institutions and especially in courses
designed to train future business leaders, and more particularly, operations and quality managers (Vega,
2003).

Therefore, the conclusion of this study has been to expand the perspective of QM university programs to
include social and sustainability issues both in teaching and research. This research proposes a three-step
approach to include social topics in QM teaching. To be competitive, higher education QM programs should
significantly accelerate the scope and pace of integration of sustainability and social aspects (Van
Wessenhove, 2008).

As a first theoretical approximation to the proposal of a model for including social topics in QM curricula, this
paper has several limitations. First, quantitative elements to give a general idea of the numerical importance of
the problem addressed are not presented in this paper and need to be developed. Second, a more accurate
comparison of how social topics are included Quality Management programs in higher education with other
European Countries would be desirable. Finally, the view of the actors in the labor market should also be
taken into account.

For future research, taking into account the limitations mentioned above, a thorough review of the higher
education QM programs should be performed, to acquire knowledge on the spread of social issues in QM
university programs as well as how they are taught and thus be able to propose a methodology on how to
improve the inclusion and teaching of social topics in QM. Also, some empirical research about the topic
needs to be developed.
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ABSTRACT

Purpose - The main objective of this work is to know the element "Integration and Process Management"
applied to the production sugarcane chain.

Design/methodology/approach - This study uses a qualitative and investigative approach of multiple
cases applied to a Developer of New Varieties of Cultivars, two Sugarcane Growers, two Mills and two Mill
Groups in a sugarcane chain of Sdo Paulo State — Brazil.

Findings - The field research returned some gaps regarding with the main practices of the element,
"Integration and Process Management" from the theory of SCQM in the chain of production of sugarcane,
such as: There is not the establishment of the culture of preventive actions and of the continues improvement.
Lack of a more effective integration, where some shared joint actions as audits, practices of incentives,
performance measures and targets, are not virtually shared with suppliers and clients. There is predominance
of the Departmental Organizational Structure with integration virtually non-existent among companies'
departments.

Research limitations/implications — The case study’s interviews were applied to a specific region - Sdo
Paulo State in Brazil. The findings of this study are limited to the case of the sugarcane chain, so can not be
generalized.

Originality/value — This paper identifies some gaps regarding to the main practices of the element
“Integration and Process Management” applied to sugarcane supply chain. The integration in this chain can
be improved if its agents take actions in order to fill these gaps.

Keywords: Supply Chain Quality Management; Process Management; Integration; Sugarcane Chain.

Paper type: Case Study.
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INTRODUCTION

Flynn and Flynn (2005) suggest that quality objectives should be added to the objectives of the (SC) and argue
that the performance of the SC must be built on the based on quality. The integration of the Supply Chain
Management (SCM) and Quality Management (QM), which defines the basis of the theory of Supply Chain
Quality Management (SCQM), is considered very important for obtaining a better quality because they are
interrelated (Rashid and Aslan, 2012).

One of the key elements addressed from the theory of (SCQM) is the "integration and process management".
Gotzamani and Tsiotras (2001) state that the integration and process management is the most important
contribution in the implementation of ISO 9001. Robinson and Malhotra (2005) show that this issue is related
to the extent of processes to supply chain level, where process improvement is made in conjunction with
partners in the chain through greater interaction with suppliers and customers. The Statistical Process Control
(SPC) provides means to monitor the process and provide information to help in troubleshooting. The process
management can reduce variation through practices such as stabilization of production programs and a suited
preventive maintenance of equipment (Kaynak, 2003).

The three main facilitators of integration among the partners of a SC are transparent information systems,
multi-functional collaboration and collaborative planning through SC (Mentzer et al, 2000; Monczka et al,
1998).

With the advent of open markets, globalization and the prices of its main products are linked to commodity
exchange and futures, the chain of production of sugarcane need to be competitive in each of the chain
agents, minimizing production costs to overcome the current debt.

For this, the more appropriate for the coordination / integration of production of sugarcane, the better the flow
of information among its agents, minors should be the cost of production and the transactions in the chain for
greater efficiency and better quality of sugarcane. Bezuidenhout et al (2012) state that there is a lack of
cooperation / integration in many of the producing regions of sugarcane and that are few researchers from
sugarcane available in the literature in order to explore the knowledge of collaboration/integration in this
Supply Chain (SC).

In order to attend the statement of Bezuidenhout et al (2012), this work has, as a main objective, to know the
element, "Integration and Process Management", when applied to the production sugarcane chain. Starting
from an empirical study of multiple cases on the main agents of this chain, which are Developer of New
Varieties of Cultivars, Growers and Mills.

RESEARCH METODOLOGHY

The method of this research is the case study, once a given phenomenon is investigated within a real context
through in-depth analysis of the object of analysis.

The conduct of the case study involves some sequential steps as (Forza, 2002; Croom, 2005)

— Define a Conceptual Framework Theory: At this stage, it is developed a mapping of literature;
propositions is delineated and the border is delimited.

— Plan the cases: It is selected the unit(s) of analysis and the contacts; the means for the collection and
analysis of data are chosen; It is developed the research protocol and set up the means of control of
research.
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— Driving Test Pilot: At this stage, the application procedures is tested the data quality is checked and
the necessary adjustments are made.
— Collect the data: came in contact with the cases interviewed; the data is recorded.
— Analyse the data: At this stage, a narrative is produced, the data is reduced and causality is identified.
— Generate Report: For this final step, the theoretical implications are drawn and a structure for
replication is came up.
This study uses a qualitative and investigative approach of multiple case study in order to know the main
practices of one of the element of SCQM theory, "Integration and Process Management”, for some selected
cases of a sugarcane supply chain. To meet this goal, it was analysed seven cases: Developer of New Varieties
of Cultivars; two Growers of sugarcane (called: Grower A and Grower B); two Mills (called: Mill A and Mill B)
and two Groups of Mills (called: Mill Group A and Mill Group B.

The first step of this work was to understand the origin and the main elements that make up the theory of
SCQOM. The second step was to identify the main practices of the element, "Integration and Process
Management", in order to assist in preparing the fieldwork script.

The third step was to identify the contacts in the companies that opened the doors to the field research. This
was the main criterion used. Among the companies that offered opening, it was chosen those, except in the
case of the grower A and Developer of New Varieties of Cultivars, which had some kind of implemented quality
management system.

The field research was mainly focused on knowing the element "integration and process management"
applied to the chain of production of sugarcane, selected for field research.

It was established dual cases for the units of analyses of Sugarcane Growers, Mill and Mill Groups due to the
greater complexity that involves these units in the author's view. The dual cases enable data crosses through
comparative analyses in order to identify differences and similarities of the practices of the element
"Integration and Process Management" from the theory of SCQM.

The fourth step was to create research roadmaps based on the main practices of the element "Integration and
Process Management” that belongs to the theory of SCQM.

The criterion for the selection of interviewed was established considering persons who have knowledge related
to quality and the various production processes of each unit of analysis. Follow the planning for interviews of
each units of analyses: Developer of New Varieties of Cultivars (Executive Director); Grower A and Grower B
(Owners); Mill Group A (Production Manager); Mill Group B (Quality Manager); Mill A (Quality Supervisor and
Industrial Director); Mill B (Quality Supervisor).

The fifth step was carry out the interviews with the contacts of the research planning of each unit of analysis of
the SC.

The last steps were to analyse the results and to accomplish the research report.

RESULTS

This topic shows the origin and the main elements that make up the theory of SCQM, followed by a synthesis
and an analysis of the results found in field research cases.

Theoretical Background

QM and SCM are extensively researched by the literature, but very few studies exist examining them together
(Robinson and Malhotra, 2005). The ultimate goal of them is the achievement of continuous improvement of
the organization's performance and the consequent customer satisfaction. The union of the forces, the joint
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application of these concepts, would bring greater results compared the application of managements in an
isolated manner (Ramos et al, 2007). The authors show through Figure 1 common areas of these
managements.

s “
- Focus: Supplier/Client

Supply Chain - Cooperation
Management - Long Term Relationships
- Shared Information

- Continuos Improvement Quality

- Process Orentation Management
- Bystemic Approach

. vy

Figure 1 - Overlapping the fields of managements (Ramos et al, 2007).

Many companies today are embracing the concepts involved in the supply chain (SC) as a strategy for your
business, creating a new challenge for the management of quality, where much attention has been given to
the supply chain management (SCM) and very little to their interaction with the quality management (Mahdiraji
etal, 2012).

For Robinson and Malhotra (2005), quality practices should migrate from traditional concept, which has the
product as focus and more intra-organizational, to a more open and broad inter-organizational mindset in SC
involving suppliers, customers and other partners of the SC. An effective system of quality management (QM)
is of fundamental importance for the supply of products and higher quality services for customers (Zu and
Kaynak, 2012), where the construction of such a structure, it is more complicated to perform the
implementation of an appropriate QM within a single organization.

Given this new scenario, Kaynak and Hartley (2008) suggest that managers must have a vision focused on
managing the SC. Flynn and Flynn (2005) suggest that quality objectives should be added to the objectives of
the SC and argue that the performance of the SC must be built based on quality. To Flynn and Flynn (2005),
there is a strong relationship between quality management practices and performance measures established
in the supply chain and, when managers identify this relationship, they will be able to achieve more benefits
and gains in process management.

The integration between SCM and QM is considered very important for obtaining a better quality because both
are interrelated (Rashid and Aslan, 2012). However, for this to happen, various companies that make up the
SC should develop practices that are interconnected and based on collaboration, communication and
participatory integration in quality improvement processes across SC in order to supply products and services
with the quality required by the customer (Sun and Ni, 2012). Sun and Ni (2012) also concluded that a lack of
integration between partners through SC could affect the quality practices and the performance of the
manufacturer. Quality is not obtained only by the manufacturer, but by the contribution of all the links' agents
that make part of SC that are involved with the product or service as well.
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Lin, Kuei and Chai (2013) identified some elements of SCQM, such as integration and management process;
Structure and Strategy for Quality; Focus on Consumer and Market; Management Relationship with Suppliers;
Innovation and product design; People management; Data and Quality Reports and Quality Tools.

Integration and Process Management

Organizations need to review and improve processes continuously in order to reduce errors (Chow, Lui, 2003).
The process control is critical to the success of SC and can be achieved through performance measurement
of SC (Gunasekaran et al., 2004).

A synchronous connection between different processes and / or operations is considered critical for efficient
SC (Robinson and Malhotra, 2005). A subject much discussed by researchers is the close interaction between
customers and suppliers by coordinating working practices as extend customer limits and supplier (Salvador
et al, 2001; Romano and Vinelli, 2001; Singer et al, 2003). Beamon and Ware (1998) supports the goal of
that quality initiatives can not be static and located, but must interact and synchronize with the entire network
of SC companies. The integration of processes with suppliers is an important aspect of SCM (Robinson and
Malhotra, 2005).

The traditional view of management companies is functional/departmental structure that has the advantages
of being easy to assign tasks and charge responsibilities due a clear division of tasks. The other advantage is
in favouring specialization, technical competence and specific knowledge for each area. However, this view
tends to favour specific departments of the company over to a more holistic view of the organization, to foster
the appearance of departmental barriers, not to favour the learning of all and not be guided to external
customer (Toledo et al, 2013). Other barriers to the management of SC fall on the management complexity or
misalignments of the processes, structures and culture of companies (Park and Ungson, 2001).

The theoretical research lead to the application of some practices from the element of “Integration and
Process Management” as follow on the Table 1.

Table 1- Main Practices related to the Element “Integration and Process Management”.

Practices Authors

Control and Improve Continuously the Processes. Chow and Lui (2003); Gunasekaran et al.
(2004); Flynn and Flynn (2005); Park and
Ungson (2001).
Coordinate/Integrate/Synchronize the different  Robinson and Malhotra (2005); Salvador et al
Processes Extend to Clients and Suppliers. (2001); Romano e Vinelli (2001); Singer et al.
(2003); Beamon and Ware (1998); Segars et al
(2001); Mehra et al (2001); Ahire and Dreyfus,

(2000).
Manage Internal Processes in an Independent Toledo et al (2013); Robinson and Malhotra
Way (Multifunctional Structure). (2005); Park and Ungson (2001).

Case Study

The main objective of this work is to know the element "Integration and Process Management" applied to the
chain of production of sugarcane in order to identify the main gaps in the practice of this element the "light"
theory (SCQM). For achieving this, an investigation of the main practices of the element "Integration and
Process Management" was made as (Table 1) by means of the execution of interviews in the main agents of
the production chain of sugarcane. It was investigated two producers of sugarcane, two mills, two groups of
mills and a developer of new varieties of Cultivars.
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The following questions were used in the field interviews for each case:
- There are criteria for managing and controlling production processes.

- Deviations are formalized, measured, monitored and communicated to managers, suppliers and clients in
order to accomplish the corrective and preventive actions and process improvements.

- The organizational structure of the company is departmental or multifunctional.
- There is collaboration / integration between departments of the companies.

- The responsibilities, gains, losses, performance measures and the goals are shared within the company and
with suppliers and clients.

A - Developer of New Varieties of Cultivars

The Developer has the main objective to make genetic improvement of sugarcane, producing new cultivars
with agronomic, industrial and energy characteristics for commercial planting in order to increase the
efficiency and competitiveness of the energy sector in agro self-sustainable and renewable system.

The cultivar Developer team consists of about 142 researchers, 83 technicians and 21 experimental stations.
It is responsible for supplying 65% in area of varieties of sugarcane that are cultivated in Brazil, which
represents about 9 million hectares.

It is experienced about 2,000,000 clones a year, in various stages of selection and environments of sugarcane
regions of Brazil.

Commercial varieties with genetics and phytosanitary purity of early, medium and late ripening are developed
in order to embrace the total period of harvest that goes from the beginning of April to November of each year.

Table 2 shows a summary of findings in the case regarding the main practices of the element "Integration and
Process Management".

Table 2 - The main finding practices on the case of developer of new varieties of cultivars.

Practices: Findings
Control and Improve Continuously the Production processes without specification. Deviation
Processes. treated without a preventive culture.
Coordinate/Integrate/Synchronize the There is no sharing of responsibilities, gains, losses,
different Processes Extend to Clients performance measures and goals with suppliers and
and Suppliers. clients.

Manage Internal Processes in an
Independent Way (Multifunctional Departmental Structure without Integration.
Structure).

A.1 - Case Analysis - Developer of New Varieties of Cultivars

The processes do not have specifications. The lack of appropriate standards for releasing new varieties inhibits
the improvement process on the development of new varieties of cultivars.

There is no integration between suppliers, farmers and the Developer of New cultivars Varieties in order to
obtain improvements in the development of cultivars that add greater value to farms in producing sugarcane.
Relationships require greater integration between its agents, as each agent looks for its own needs of an
isolated/non-integrated manner.
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Internal processes are governed by a departmental organizational structure, which do not help integration.

B - Growers

The Grower of sugarcane A plants about 72 hectares per year and produces about 25,000 tons per year. The
producer has no internal and external certification.

The Grower B plants about 8,600 hectares of sugarcane per year, with approximately 5% of its own land, and
produces approximately 600,000 tons of sugarcane per year. The producer is certified as a supplier of a large
plant, located in the central region of the Sdo Paulo State. The Grower is audited by three annual external
audits: one of the mill (first layer client) and Coca-Cola and Nestle (second layer clients).

Table 3 shows a summary of the return of the field interview regarding the main practical element "Integration
and Management by Process" in Growers.

Table 3 - The main finding practices on the case of growers.

Practices: Findings
) Grower A Grower B
Production processes are not The sugarcane production processes
Control and Imorove specified. are formalized and monitored.
Continuously the Pfocesses Corrective actions are sporadic. Predominance of corrective actions.
y ' Lack of actions for continuous Lack of actions for continuous
improvement. improvement.
Coordinate/Integrate/ There is no sharing of information There is no sharing of information
Synchronize the different with suppliers and clients. with suppliers.
Processes Extend to Clients Lack of joint actions for Lack of joint  actions  for
and Suppliers. troubleshooting. troubleshooting with suppliers.
Manage Internal Processes Family / Departmental The organizational structure is
. 5 organizational structure. multifunctional.
in an Independent Way . . . . .
. . Polyvalence of activities in the There is sharing of information
(Multifunctional Structure). .
different processes. among the company’ departments.

B. 1 - Case Analysis (Growers A and B)

Grower B has a multifunctional organizational structure in his processes and has a structure and strategy to
quality implemented, which passes through audits of the first layer of clients (mill) and the second layer.
Grower A has a family/departmental structure and do not have production processes specified, controlled and
monitored for taking corrective actions for deviations, although there is not the dissemination of a preventive
culture.

Both Grower A and B do not share information with their suppliers in order to take joint actions to improve the
quality of sugarcane produced in order to gain farm productivity. Once they do not make use of performance
indicators to assess the quality of their suppliers, do not practice quality audits on suppliers and do not
practice any kind of incentive to their suppliers.
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Grower A seeks for meeting the minimum requirements for the supply of sugarcane to your client with a basic
internal management to the industry's activity without integration with its links both upstream as downstream
of the farm. While Grower B seeks for sharing information with his client in order to keep the sugarcane
quality.

C - Mill Groups

Mill Group A has four plants of industrial production units of sugar and ethanol in four different municipalities
of Sdo Paulo - Brazil. The unit belonging to the respondent has a milling capacity of 11 million tons per year,
producing daily 750,000 litres of ethanol and 1,900 tons of sugar.

Mill Group B produces about 2.1 billion litres of ethanol and 4.1 million tons of sugar per year. Group B
invests in renewable energy sources using by-products of sugarcane (bagasse and straw) to produce second-
generation ethanol (ethanol produced from raw material cellulose from by-products of sugarcane - bagasse
and biomass).

Table 4 shows a summary of the return of the field interview regarding the main practical element "Integration
and Management by Process" in Mill Groups.

Table 4 - The main finding practices on the case of mill groups.

Practices: Findings
) Group Mill A Group Mill B
. Th [
The sugarcane production processes © sligarcane proc?uchon
. . processes are formalized and
are formalized and monitored. )
Control and Improve monitored.
Continuously the Processes. Only sporadic corrective actions. Predominance of corrective actions.
Lack of actions for continuous Lack of actions for continuous
improvement. improvement.
Processes Extend to Clients Lack of joint actions for Joint actions for troubleshooting
and Suppliers. troubleshooting. with suppliers and clients.
Multifunctional organizational The organizational structure is
Manage Internal Processes ) )
. structure. multifunctional.
in an Independent Way e . . ) .
. . Polyvalence of activities in the There is sharing of information
(Multifunctional Structure). . .
different processes. among the group mill’ departments.

C.1 - Case Analysis — Mills (Groups A and B)

The groups of mills A and B have multifunctional structure and strategic to quality defined with an
establishment of a planning for quality with long-term targets set. The processes are specified, formalized,
controlled and monitored in order to take corrective actions for deviations, however there is not the
dissemination of a preventive culture for continuous improvement.

A differential of group B, when compared with group A, is the sharing of joint actions with suppliers and clients
in order to solve problems for improving the quality, efficiency and productivity of sugarcane supplied. Once
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Group B uses performance indicators to assess the quality of their suppliers, practice quality audits on
suppliers and practice incentive to their suppliers as training and technical assistance.

D - Mills

The Mill A was the pioneer in the production of sugar in the northwest of Sdo Paulo State and its mission is to
produce sugar, ethanol, electricity and yeast for the domestic and foreign markets. Currently, it processes
2,300 tons of sugarcane per year, with capacity to process up to 2600 tons and produces 150,000 tons of
sugar per year.

The Mill B's mission is to produce sugar for the domestic and foreign markets, and to produce ethanol and
electricity for domestic market. Currently, it processes 4.5 million tons of sugarcane per year, but its capacity
is to process up to 5.5 million tons. Currently, it produces 400,000 tonnes of sugar per year.

Table 5 shows a summary of the return of the field interview regarding the main practical element "Integration
and Management by Process" in Mills.

Table 5 - The main finding practices on the case of mills.

. Findings
Practices: Mill A Mill B
Standard Operating Process Standard Operating Process
(SOP). (SOP).
Control and Improve There is monitoring for corrective There is monitoring for corrective

Continuously the Processes. actions. actions.

Lack of actions for continuous Lack of actions for continuous
improvement. improvement.

Coordinate/Integrate/
Synchronize the different
Processes Extend to Clients
and Suppliers.

Manage Internal Processes
in an Independent Way
(Multifunctional Structure).

There is no sharing of
responsibilities and information
with suppliers.

There is sharing of responsibilities
and information with clients.

Organizational structure is
Departmental.
Reduction of barriers by reducing
human resources.

There is no sharing of responsibilities
and information with suppliers and
clients.

Organizational structure is
Departmental.
Reduction of barriers by the proximity
of familiar management.

D.1 - Case Analysis — Mills (A and B)

The mills A and B have departmental organizational structure and strategic for quality defined, but without the
establishment of long-term targets set. The processes are specified, formalized, controlled and monitored for
taking corrective actions for deviations; however, there is not the dissemination of a preventive culture for
continuous improvement.

Both mills have relationship problems with suppliers with a predominance of relationships marked as being
purely commercial in which there is not exchange of information in order to shared joint actions that could
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provide improvements in quality and efficiency. There is not a management of the data related to suppliers
with the establishment of goal and a planning of actions to reach it.
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CONCLUSIONS

The main objective of this study was to know the element, "Integration and Process Management", applied to
the production chain of sugarcane through an empirical study of multiple cases in the main agents of this
chain.

The field research returned some gaps relations with the main practices of the element, "Integration and
Business Process Management' from the theory of SCQM in the chain of production of sugarcane, such as:

— Regarding with the practice of "Control and Improve Continuously Processes", was observed that any
deviation of the production processes of sugarcane, from the development of new varieties of cultivars
to the processing of sugarcane in the mills, are treated correctively. There is not the establishment of
the culture of preventive actions and of the continues improvement.

— Related to the practice, "Coordinate / Integrate / Synchronize different Processes with Extension to
Clients and Suppliers", the responsibilities, gains, losses, performance measures and targets are not
virtually shared with suppliers and clients in the links of agents selected for this research.

— While for the practice, “Manage Internal Processes in an Independent Way (Multifunctional
Structure)." showed that there is a predominance of the Departmental Structure with integration
virtually non-existent. Although the need to reduce human resources, fostered by the crisis in the
sector, has helped in breaking down departmental barriers.

The predominance of a functional/departmental structure of management, on the organizations investigated,
do not favour the learning of all and is not guided to external customer.

The missing of a more effective integration with extension to clients and suppliers can render less efficient the
working practices on the sugarcane supply chain. Some shared joint actions, like: audits on suppliers, use of
performance indicators to assess the quality of the suppliers and the quality of products on clients, practices
of incentives to suppliers and the incentives from the clients to production can improve the integration and the
efficiency among the agents of the sugarcane SC.

The integration of processes involving the production chain of sugarcane would be improved if actions were
taken towards to fill the findings gaps in this field of research.

This work is limited to a specific region - Sdo Paulo State in Brazil.
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ABSTRACT

Purpose - The aim of this paper is twofold. Firstly, to propose an external assessment model for the United
Nations Global Compact (UNGC) based on a literature review. Secondly, to test the acceptance of the model using
a sample of organizations of the Spanish UNGC Network.

Design/methodology/approach - A literature review search has been conducted for the first aim and 36
papers were analyzed in-depth. For the second aim, 74 valid questionnaires were analyzed to know the level of
acceptance and importance of the model proposed by the Spanish UNGC Network organizations.

Findings — A model proposal based on the Communication of Progress external assessment has been
presented. Its empirical test shows that organizations of the sample present a higher level of acceptance of the
model, but no differences between organizations with certified and not-certified management systems (MSs) have
been found. The main advantages of the model are to improve UNGC transparency and compliance, eliminating
criticisms about the lack of credibility. However, despite the model implementation is voluntary; it implies some
costs to involved parties. Implications for organizations, United Nations and governments are proposed based on
these findings.

Originality/value -This work contains one of the first models proposing a detailed UNGC reporting verification
process and tests its acceptance empirically.

Keywords: corporate social responsibility, external assessment, Global Compact, model, management system
certification.

Type of paper: Research paper
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INTRODUCTION

The United Nations (UN) determines that companies, as the main driver of globalization, can help ensuring the
growth of markets, commerce, technology and finance, so that both economies and worldwide societies benefit
from them (UNGC, 2014a), and also share technological advances and good management practices to safeguard
the interests of consumers and users (ISO, 2014), such as Social Responsibility (SR).

According to the Commission of the European Communities (2001), corporate social responsibility (CSR) can be
defined as “a concept whereby companies integrate social and environmental concerns in thelr business
operations and in their interaction with their stakeholders on a voluntary basis’ (see Dahlsrud, 2008, for an in-
depth analysis of the concept definitions).

According to Aras and Crowther (2008), the main reason why companies have chosen to participate in CSR is not
just competition. Customer expectation goes beyond product costs, focusing on quality, an adequate production
process and the environment. However, the image improvement remains an important factor (Arevalo et al.,
2013). More and more, CSR is important for organizations and is considered as a strategic aspect for a future
sustainability (Lacy and Hayward, 2011).

There are several tools companies can implement to manage CSR but one of the most implemented is the United
Nations Global Compact (UNGC). According to the available data, in 2011, more than 10,000 organizations in
145 countries signed the Global Compact (UNGC, 2012). Although a variety of aspects could be analyzed
regarding this tool, e.g., the implementation, stakeholders’ involvement and benefits (Thérien and Pouliot, 2006;
Cetindamar and Husoy, 2007; Perez-Batres et al., 2012; Arevalo et al., 2013; Ortas et al., 2015), one that has
been discussed in the literature is organizations’ compliance with the tool.

In this regards, organizations have pressure to adopt CSR and this could lead to a conditioned commitment and in
some developed countries, to hypocrisy in the adoption (Lim and Tsutsui, 2012). Focusing on the UNGC, Garayar
Erro and Calvo Sanchez (2012) state that although the Global Compact (GC) is a voluntary tool, it has several
criticisms, being the lack of transparency in compliance, as it is based on a self-assessment report, as well as the
lack of an external assessment proving the participants’ commitment, the focus of criticism (see e.g., Kell, 2005;
Thérien and Pouliot, 2006; Heras-Saizarbitoria et al., 2013).

Taking into account the aforementioned, the aim of this paper is twofold. Firstly to propose, through a literature
review, an external assessment model for the UNGC. Secondly to test the acceptance of the model proposed
using a sample of organizations of the Spanish UNGC Network. Although several studies have claimed for the
need of external assessment, this is, to the best of authors’ knowledge, one of the first papers proposing a model
for this assessment.

LITERATURE REVIEW

The UNGC, promoted in 1999 by Kofi Annan, is an "a strategic policy initiative for businesses that are committed
to aligning their operations and strategies with ten universally accepted principles in the areas of human rights,
labor, environment and anti-corruption. By doing so, business, as a primaty driver of globalization, can help
ensure that markets, commerce, technology and finance advance in ways that benefit economies and societies
everywheré' (UNGC, 2014a).

It is an initiative with the support and participation of multinational companies, global trade associations and civil
society organizations (Cetindamar and Husoy, 2007). Since then, the UNGC has become an international network
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of organizations, which contribute to dialogue, learning and projects that give practical meaning to the Ten
Principles of the GC (Kell, 2005) grouped into four main dimensions: human rights, labor rights, environment and
anti-corruption (UNGC, 2014a). The initiative seeks to combine the best properties of the UN, such as moral
authority and convening power; with the private sector’'s solution-finding strengths, and the expertise and
capacities of a range of key stakeholders.

According to the literature review, the UNGC is not a regulatory instrument, so it does not exercise oversight
functions, does not impose criteria and evaluates the behavior or actions of companies (Kell, 2005).

Regarding its assessment, the GC has developed internal and self-assessment tools to measure participant
commitment (UNGC, 2014a). It is important for this study to focus on the following tools: ‘The Differentiation
Program’ and ‘The UNGC Management Model’.

The Differentiation Program categorizes organizations depending on the development in progress regarding
implementation of the ten principles in their organizational practices related to the transparency and disclosure
(UNGC, 2014b). The categorization was on three levels, “based on a selfassessment of the COP’s content’
(UNGC, 2014a): learner, active and advanced. ‘GC learner’ groups those COPs that are not meeting all the
minimum requirements and have 12 months to complete it (the updated version of the UNGC has eliminated this
level but it is important to understand the model proposed). ‘GC active’ groups those COPs meeting all minimum
content requirements. ‘GC advanced’ is built up with those COPs meeting all minimum requirements and
providing information on the implementation of the principles into the strategy and operations, taking actions
supporting UN goals and regarding sustainable governance and leadership (UNGC, 2014a). The absence of this
annual communication would result in removing the organization from the active participants list (UNGC, 2014a).

The Global Compact Management Model seeks to support the efforts of organizations to include corporate
sustainability through the integration of the GC commitment into their culture and practices. The model guides
companies through the process of formally committing to, assessing, defining, implementing, measuring, and
communicating a corporate sustainability strategy based on the GC and its principles. It is important to mention
that this is a dynamic and continuous process designed to assist companies in achieving higher levels of
performance over time (UNGC, 2014c).

Although the program proposes an assessment, the existing literature discusses the fact that the program has not
an external monitoring. For example, Kell (2005) argues that the GC is a “bluewash” and to ensure its future, the
program should improve accountability and transparency, internalized and diffuse the principles and increase
collaboration, among other actions. Nason (2008) forecasted a threaten future if the admission process does not
change and no performance requirements are determined. The author recommends increasing the quality of
participants and not the quantity to avoid failure (see also, Garayar Erro and Calvo Sanchez, 2012). Arevalo and
Aravind (2010) analyze the adoption of principles during a crisis period concluding that organizations should have
a proactive approach in order to avoid “bluewashing” behaviors. More recently, Prakash Sheti and Schepers
(2014) argue that the UNGC is more focused on increasing the number of participants and is dependent of large
companies. There is no assurance of self-reports of voluntary compliance that leads to decrease credibility. The
authors state that if there is no change that could enhance verifiable transparency, the program should disappear.
On the contrary, Garsten and Jacobsson (2011) discussed that the simplicity of formal accountability, such an
audit, is not able to capture the complexity of ethics.

Rasche (2009) argued that the UNGC is a supplement to missing regulations and not a compliance mechanism
although verification could be achieved by, e.g., developing indicators. He proposed that managing growth and
diversity, including financial markets and strengthening accountability, the GC development could be improved. In
order to sanction not compliance, the adherence process should be modified and this is something that the UN is
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not going to accept, thus, the program should be considered as a learning network to include the ten principles
into organizations’ activities and an accountability standard of common terminology. Rasche and Gilbert (2012)
classified the UNGC as a multiactor, multilevel and network based governance tool. To improve its
implementation, the authors suggest, among others, that higher performers’ organizations should be rewarded
and that benchmarking should be done through external parties. Rasche et al. (2013) propose different stages to
impact assessment of the GC, although it cannot be measured in isolation. According to them, first a
representative panel of participants should be asked and then apply case-based qualitative methods to search for
changes in practices done.

Arevalo and Fallon (2008) claim for a realistic assessment to gain credibility as the self-assessment and
membership fees are not helping the participants in achieving greater efficiency, accountability and effectiveness.
Janney et al. (2009) conclude that COPs transparency is different based on stakeholders’ interest. Failing to
complete them is seen as negative by the market, thus, organization can create transparency by improving the
quality of information and third-party affiliation. In the same line of reporting, Berliner and Prakash (2014) argued
that the UNGC has a design problem as the COP is not monitored by external stakeholders. Thus, organizations
are not complying with the program and this is not improving their CSR performance (similar conclusions are from
Rasche and Waddock, 2014). An additional aspect to consider is that according to Runhaar and Lafferty (2009),
in certain sectors the impact of UNGC is marginal because is not industry-specific and is not stimulating to
perform better as COPs are not assessed. One of the ways proposed by the authors to use GC to develop strategy
is having a proactive attitude in reporting.

Williams (2014) valued the GC as a work in progress that brings together business and civil society for sustainable
economy. Berliner and Prakash (2015) also conclude that the UNGC should be the first step to a more robust
program. According to these authors, in the current version, the participants are more focused on the benefits
gained by the membership (Berliner and Prakash, 2012) than on fulfilling the obligations and thus, their
motivation to comply decreases. Thus, an optimal monitoring is needed to avoid the program being considered as
a “bluewashing” tool. Carasco and Singh (2008) are in favor of regulation but the participants’ different views of
obligations are a barrier, as commented also in Haack and Scherer (2014), who differentiate between two CSR
initiatives: “strict fathers” and “natural parents”. The former refers to the discipline, a single authority controlling
and punishing noncompliance that could mean difficulties to adopt the initiative limiting the participants and
hindering innovation and learning. The later refers to moral governance based on empathy that allows learning
and more participation, although the commitment can be hypocrite in the beginning.

Some authors, like Garcia and Rodriguez (2009), Rasche and Kell (2010) and Balzarova and Castka (2012),
highlighted that having experience managing other management systems (MSs) can help in adopting new
systems. In addition, organizations that implement MSs such as ISO 9001 and ISO 14001, could easily
implement CSR practices (Tari, 2011).

According to the abovementioned, two research questions can be posed:

RQ1: Can a model that could propose an external assessment of UNGC compliance based on COPs verification be
created?

RQ2: Have the organizations with implemented and certified MSs a higher willingness to accept the external
evaluation model?

150



METHODOLOGY

The first aim of this work has been achieved thorough a literature review. The review was conducted using three
databases: Web of Knowledge, Emerald Insight and Scopus. In order to avoid missing any paper analyzing a
UNGC external assessment, UNGC was the only key word used for the search. The inclusion criteria were only
analyzing papers published in peer review journals both empirical and theoretical. The aim was to analyze the
assessment but also other factors that could condition it, such as the reasons for the implementation, benefits,
advantages and disadvantages and models for the assessment. Regarding the exclusion criteria, books, reviews,
press, conference proceedings or not available papers were not analyzed. 176 papers were obtained and after
reading the abstracts, 81 papers were analyzed more in-depth. After discarding duplicity and focusing on those
papers based on the topic searched, 36 papers were considered for the final revision.

The second aim’s methodology was a structured survey. It was sent to the Spanish UNGC participant
organizations in February 2014. At this date, the total of participants was 2,876 organizations. The contact
information was obtained building a data base founded on the published name list of organizations participating
on the Spanish UNGC web site (www.pactomundial.org) and manually searched each web site using internet
search engines, then accessing to them, obtaining 477 contact information data, which was this work’s
population, while the final sample was 74 valid responses (16% response rate). Data analysis was performed by
using crosstabs, which allowed analyzing the relationship between two qualitative variables (Coenders et al.,
2009). A p-value of 10% has been accepted as significant for all the analyses.

RESULTS

This section is divided into the model proposal presentation and the empirical testing for its acceptance.

A proposal of an external assessment model for the UNGC

The model proposed follows Wilenius (2005)’s requirements to adopt CSR practices within an organization and
the GC Management Model, and it is based on the model suggested by Franceschini et al. (2011). According to
Wilenius (2005), organizations need to (1) make a commitment (through an annual report), (2) specify objectives
to achieve, and (3) implement a management system containing indicators that allow stakeholders to observe
social responsibility organizational behavior. UNGC meets Wilenius (2005) steps 1 and 2 in order to be adopted
by an organization. However, is step 3 the one not applied but necessary in the process of joining the GC.
Regarding GC Management Model, the UNGC suggests the external assessment is voluntary and the model
proposed in this paper (figure 1) is modifying this GC Management Model to include an external assessment
within the "Measure" section.

Thus the model proposed may increase the UNGC reliability and verification of the information published by
participating organizations in the COPs. The model proposed is based on an existing model proposed by
Franceschini et al. (2011). Their model pretended to be an “incentive model” for the “autonomous growth of
diffusion and credibility of the I1SO 9000 national quality certification system’ (Franceschini et al., 2011). The
proposal considered as main characters the certified organizations and certification bodies, and defined the
process each agent needs to perform in order to be active in the certification system. The present proposal for the
UNGC external assessment adapts Franceschini et al. (2011)’s model for organizations and bases the compliance
on the COPs verification through a third-party. The starting point is the presentation of the COP after the first year
of adhesion (COP,) and this report should be externally assessed.
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If the COP, assessment determines compliance, participant will upgrade to GC Active level (right side of figure 1).
One year later, the organization needs to disclose COP, and it will also be externally assessed. If the result of the
assessment is positive, the organization will upgrade to GC Advanced level and this proofs commitment enough
that jointly with the continuous improvement within the organization, the following COP (COP,) will be presented
after three years. This process will be repeated if the external assessment of the specific COP is positive. If one
COP is negatively assessed, the organization will return to the GC Active level and follow the appropriate steps to
improve. During this period, internal self-assessment should be performed at least once a year. However, if the

external assessment results in noncompliance of the COP,, the organization would have to return to the Learner
Platform to meet the requirements and comply with the external assessment again.
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Figure 1. Differentiation program modification
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On the other hand (left side of figure 1), if the assessment of COP, determines noncompliance, participants will be
classified into the Learner Platform for a year. After this period of time, the organization will present again COP,,
and the external assessment will be performed. If COP, is conformance, the organization will be upgraded to the
Active level for a year and after this period, it has to present COP,. If COP, assessment is positive, the organization
will be upgraded to the Advanced level and will be evaluated every three years (during this period, internal self-
assessment should be performed at least once a year). If the COP, does not comply with the assessment, the
organization will have to leave the UNGC for a year because is the second noncompliance since adhesion.

On the contrary, if COP, does not meet the requirements, it will be the second time with a noncompliance and the
organization will have to leave the UNGC for a year. After this period of time, the organization can present a new
application.

Empirical test for the model acceptance

Results of the empirical test of the model acceptance are presented in table 1. According to them, although the
great majority of organizations accepts the model, there are no significant differences between those organizations
with MSs and those without MSs implemented and certified. However, the results are interpreted in order to shed
some light on the participants’ opinion about UNGC external assessment.

In order to analyze the relationship, two variables are used. First MSs already implemented and certified in the
participant organizations. Most of these organizations have implemented the ISO 9001 or its combination with 1ISO
14001 (there have not been detected any organization that only has ISO 14001). Because the aim was to
differentiate between certified and non-certified organizations, it was decided to split this variable into two
categories: (1) organizations that have implemented MSs and (2) organizations that have not.

The second variable is related to the participants’ willing to implement the proposed model. In order to obtain
detailed information, organizations where asked to evaluate specific mechanisms: internal and external
assessment, third-party validation, valid assessment for 3 years, corrective actions, and suspending participation
when non-complying.

Participants valued first the acceptance of the model (Yes/No) and then the importance of each mechanism using
a 1-5 Likert scale (where 1 means "not important" and 5 "very important"). In order to ease the presentation of
the results, 3 categories were created: 1) ‘not important’, built up with categories 1 and 2; 2) ‘important,
considering category 3, and 3) ‘very important’, built up with categories 4 and 5.

Table 1 summarizes the results. As commented previously, all participants value positively the model proposed
and in all mechanisms the acceptance is higher than the non-acceptance. Regarding the importance given to each
of these mechanisms, all of them are valued as ‘very important’ with more than 50% of the answers; it is only
lower, 42.55% in the third-party validation.

Focusing on the relationship of having MSs implemented and certified, there only are significant differences
between certified and non-certified companies regarding one mechanism, i.e., suspending participation when
organizations are not complying with the UNGC requirements.

More specifically, organizations consider the internal assessment as positive although no difference between the 2
groups of companies is found. The internal assessment is part on the UNGC current model, thus it is expected
that organizations accept this part of the model. Regarding the importance of this mechanism, as said, those
organizations that have implemented MSs established a higher evaluation (30.91% as ‘important’ and 45.45% as
‘very important’).
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The second mechanism, the exfernal assessment, is accepted by 61.22% of the sample. For this reason,
regardless if organizations have implemented a MS or not, there is a high willingness to conduct an external
assessment. This means that organizations consider that an external assessment would validate the commitment
to the UNGC ten principles. This acceptance has no differences depending on the group of companies, thus this
result can be interpreted as positive because regardless the organizations’ experience with MS implementation
and certification, the proposed model could be implemented. However, those organizations with MSs are valuing
the mechanism higher than those that do not have MSs. It is noteworthy that those organizations that have valued
the external assessment as ‘not important’ have implemented a MS. This result would mean that, although these
organizations are used to external assessment, they do not consider it important, maybe because of the easiness
of it compliance or because they believe it does not improve UNGC participation. Further research would be
needed to better understand this response.

154



Table 1. Empirical results of the acceptance of the model proposed

Internal assessment (%)
MS imple- Yes No Total Not imp. Important Very imp. Total
mentation | yos | 6567 | 13.73 | 80 7.27 30.91 4545 | 83.64
(%) No 20 0 20 0 3.64 12.73 16.36
Total 86.27 | 13.73 100 7.27 34.55 58.18 100
x?=2.035; df=1; Sig.=0.154 x?=1.996; df =2; Sig.=0.374
External assessment (%)
MS imple- Yes No Total Not imp. Important Very imp. Total
mentation | yos | 4398 | 30.61 | 79.59 24 18 44 86
(%) No 12.24 | 8.16 | 20.41 4 4 6 14
Total 61.22 | 38.78 100 28 22 50 100
>=0.008; df =1; Sig.=0.929 y >=0.244; df =2; Sig.=0.885
Third-party validation of UNGC participation (%)
MS imple- Yes No Total Not imp. Important Very imp. Total
mentation | yos | 5116|3256 | 8372 | 17.02 36.1 3404 | 87.23
(%) No 1395 | 2.33 | 16.28 2.13 2.13 8.51 12.77
Total 65.12 | 34.88 100 19.15 38.3 42.55 100
yx :=1.562; df =1; Sig.=0.211 y :=1.802; df =2; Sig.=0.406
Valid assessment for a 3 year period (%)
MS imple- Yes No Total Not imp. Important Very imp. Total
mentation |y 68.75 | 12.5 | 81.25 5.88 27.45 5098 | 84.31
(%) No 1458 | 4.17 | 18.75 3.92 3.92 7.84 15.69
Total 83.33 | 16.67 100 9.80 31.37 58.82 100
¥2=0.246; df =1; Sig.=0.620 =2.483; df =2; Sig.=0.289
Corrective actions (%)
MS imple- Yes No Total Not imp. Important Very imp. Total
mentation | yo | 7143 | 816 | 7959 | 7.41 2593 50 83.33
(%) No 20.41 0 20.41 0 5.56 11.11 16.67
Total 91.84 | 8.16 100 7.41 31.48 61.11 100
w=1.117; df =1; Sig.=0.291 1=0.866; df =2; Sig.=0.648
Suspending participation when non complying (%)
MS imple- Yes No Total Not imp. Important Very imp. Total
mentation | yos | 7556 | 444 | 80 2.13 25.53 55.32 | 82.98
(%) No 17.78 | 2.22 20 6.38 0 10.64 17.02
Total 93.33 | 6.67 100 8.51 25.53 65.96 100
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1=0.357; df =1; Sig.=0.550 =11.999; df =2; Sig.=0.002

Regarding the fhird-party validation, there are no differences between the two groups of
organizations.  65.12% of organizations agree with the proposal. This reveals that external
assessment would be a good indicator to enhance UNGC credibility at stakeholder’s opinion. These
organizations value as “important” and “very important” this mechanism, having a higher
importance for organizations with MSs. This could enhance stakeholders’ confidence according to
the organizations activities and reducing criticisms of UNGC initiative as a “bluewashing” tool,
among others. It has not been discussed in any case how assessments should be performed, but
considering the aim of ensuring the information veracity, it could be proposed using COP as an
assessment starting point, due it is available on line. Thus the initial assessment could be performed
without visiting the organization which would decrease costs, comparing it with MSs certification
budgets.

Regarding the time period of valid assessment, proposed in 3 years as for the MSSs certification, the
83.33% of participants value this mechanism as positive, with higher values for those organizations
with MSs. Some of these would not accept the 3 years period assessment validation. Due this period
is the same as the MSs certification, this disagreement could indicate whether the period is too short
and could be related to costs problems, or that it is too long, and in case of non-compliance, there
should be frequent assessments. In order to have more information, further research is needed.

However, more than half of organizations value the proposal as ‘very important’, this could indicate
an acceptance of the proposed model. This valuation could be either positive because this would
not imply an annual cost to comply with the model, while the negative part would be organizations
decision about not improving UNGC activities and wait until next the assessment. The same scenario
occurs in organizations certified with other MSs, this way; implementation and internalization are
once more important issues to be analyzed in the future.

If organizations are not complying at the first moment of the assessment, they would have the
possibility of implementing corrective actions. Nearly 92% of the sample believes that implementing
corrective actions is positive for UNGC and 71.43% of them had implemented a MS. A remarkable
fact is that organizations who have not implemented MSs have the same opinion. This means that
negative opinions (even though they are a minority) belongs to organizations that already have
implemented a MS.

The last mechanism is related to the punishment that organizations will have if they are rnot
complying repeatedly. The organizations’ opinion about temporary suspension is positive for the
93.33% of the participants. Again, no differences are found between groups. This result could be
interpreted as a demand from the organizations to differentiate between those who fulfill compliance
and those that do not. This could probably mean that complying organizations would have a higher
willingness to accept the model; although it would be necessary to ask these organizations what kind
of "punishment" or recognition would they expect (future research). Only for this relation there is a
significant difference between certified and non-certified companies. That is, companies with a MS
consider as ‘important’ and ‘very important’ suspending the organizations participation for one year
in case of non-compliance. This could help to increase the initiative credibility to stakeholders.
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CONCLUSIONS

The aim of this paper is twofold. Firstly to propose, through a literature review, an external
assessment model for the UNGC. Secondly, to test the acceptance of the model using a sample of
organizations of the Spanish UNGC Network. The study results allow, although with caution, to pose
the following conclusions.

First, a model for the external assessment has been proposed. The model is based on an existing
model (Franceschini et al., 2011) that aimed to incentive the certification process of ISO 9001
standard for both organizations and certification bodies. The main difference between both models is
that for the GC external assessment, the focus is on organizations’ performance and the certification
bodies should only train their employees and accredit their expertise. This means that the
implementation of this model, although it would take time, would be less costly to implement
compared to Franceschini et al., (2011)’s.

Second, the model proposes an external assessment by a third-party and this has advantages and
disadvantages. According to the existing literature, the model could eliminate or at least reduce, the
“bluewashing” perception of the model discussed by Kell (2005), Arevalo and Fallon (2008), Arevalo
and Aravind (2010) and Berliner and Prakash (2014, 2015). In the same line, the quality and
credibility of an assured report will increase as well as transparency of disclosure (Janney et al.,
2009; Bacco and Mele, 2011; Prakash Sheti and Schepers, 2014; Rasche and Waddock, 2014),
organizations will have the opportunity to learn from best practices (Rasche and Gilbert, 2012) and
take profit of the improvement of CSR performance (Berliner and Prakash, 2014). Reports can be
based on the Communication on Progress (COP) as currently as it is well-known by the stakeholders
(Janney et al. 2009) and it has been valued as a useful tool for the integrated reporting.

The regulatory form of this model could be seen as positive because it will add a barrier to entry and
this could reduce the number of participants and thus, increasing its quality and commitment
(Nason, 2008; Prakash Sheti and Schepers, 2014). However, the negative effects are a difficult
acceptance of the change by the UN and the difficulty to achieve an agreement of the regulation
(Carasco and Singh, 2008). To overcome this limitation, the model could be implemented first as a
pilot test and once its acceptance and compliance is demonstrated, modify the program accordingly.
A first attempt of this pilot test has been done as the second aim of this study, as the model
acceptance has been tested in a sample of Spanish organizations participating in the national UNGC
network. According to the results obtained, the level of acceptance of the model is very high among
the organizations of the sample and no differences were found if these organizations have or not
MSs already implemented and certified.

Regarding the implications, for organizations implementing the model will be costly, but they will be
able to demonstrate their credibility and transparency to their stakeholders, improving its
relationships because they are truthfully. For the UN and related institutions, the model means a
change that should be seen as positive for a sustainable future of the program. Discussion with the
affected parties should be established.

The main limitation of the model, a part from its implementation, is that it is not proposing how the
COPs will be assessed, i.e., how the content of the report will be verified. In order to solve this
weakness, it is proposed to follow Rasche et al. (2013)’s recommendations to define the
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requirements to be met. The recommendation is that this assessment should be as easier as
possible to ensure compliance.

Finally, future research will focus on analyzing, more in-depth, the acceptance and compliance with
the model.
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Reasons of relations between the constructs perceived quality,
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ABSTRACT

Purpose: The educational segment is considered one of the most important sectors to the society, which is
found to be competitive and in constant growing. Thus, understanding the relationship formation process
among companies (educational companies) and clients (students) become valuable to the success of this kind
of organization, and this is the objective of this paper. More specifically, the reasons that make the relations
between trust, perceived quality, and loyalty being developed and becoming solid were analyzed.
Methodology: Through an exploratory study of a quality nature, individual interviews were performed, deeply
in the educational sector, involving experts of the area (managers and coordinators), professors, and students.
Findings: The results revealed that, for the relation between perceived quality and loyalty, the main reasons
were feeling of being accepted, motivation (stimulus), and credibility. On the relationship between trust and
loyalty, it was found as reasons transparency, commitment about the client/student towards the college, and
reflex of the learning as the result of the course and the good faith.

Originality: At the end of the paper, the conclusions about the contributions of the study to the development
of the relational marketing theory are presented, as well as the manager implications, which contribute with
the managers of the colleges so that it could be used in actions that stimulate the interest of the
clients/students.

Keywords: Perceived Quality, Trust, Loyalty, Virtual Education.

Paper type: Research paper

lel



1 INTRODUCTION

Loyalty is seen as a relevant factor for competitiveness and financial health of an organization.
However, so that there is a long-term relationship between the company and the clients, aspects influencing
loyalty must be taken into account, as in the case of quality and trust perceived by the clients. However, the
service sector lacks the understanding of the reasons of these relationships, as in the case of educational
market.

In the higher education, the concern with the competitiveness is observed because of the rise in the
number of institutions. Data from the Instituto Nacional de Estudos e Pesquisas Educacionais Anisio Teixeira
(National Institute of Educational Studies and Research Anisio Teixeira, INEP, 2012) showed that an
increasing number of small institutions entered the market, thus making the demand, which was directed to
more traditional, large Higher Education Institutions (HEI), with university status, to be shared between
university centers, faculties, etc. Similarly, there was an increase in the number of distance courses (INEP,
2012).

Therefore, the concern regarding the marketing is now frequent among the university managers. It is
in that moment that knowing how the loyalty of the student is made is now important in the context of high
education, thus making maintain the students already enrolled or attract them (Kotler and Fox, 1994).

Thus, studies are carried out aiming to better understanding how the long-term relationships are
established in the exchanging scenarios. These studies proposed models where the formation of loyalty starts
to be significantly influenced from constructs, such as: clients' satisfaction (Taylor and Hunter, 2003; Harris
and Goode, 2004), perceived quality (Aydin and Ozer, 2005), commitment (Morgan and Hunt, 1994:
Garbarino and Johnson, 1999; Prado and Santos, 2004), trust (Sirdeshmukh et al., 2002; Agustin and Singh,
2005; Ahu, 2005), and the perceived value (Zeithaml, 1988; Sirdeshmukh et al., 2002). Therefore, some
studies focused on the relationships between HEI and their students, specifically trying to understand the
relationships between perceived quality, trust, commitment, and loyalty with their students (Tinto, 1975;
Morgan and Hunt, 1994; Hennig-Thurau and Klee, 1997; Hennig-Thurau et al., 2001; Bergamo, 2008).

However, no study investigated the reasons of each relationship of the constructs: perceived quality,
trust, and loyalty in HEI with distance courses - this is the objective of the study.

2 THEORETICAL BACKGROUND

2.1 Perceived quality

The perceived quality is an import loyalty construct, mainly in the service sector (Santos et al., 2010).
For Anderson et al. (1994), perceived quality can be considered as an assessment of the company's
performance by the consumers, with such performance tending to positively influence the attitudes and
behavioral intentions of the client in relation to the supplier. In connection with the statement above, the
delivery of services is considered essential for the success and survival of the strategies in competitive
environments (Daukins and Reichheld, 1990). Therefore, the perceived quality of the service influences
positively the behavior of choice of the client. Thus, it will determine the continuity and the degree of intensity
of the relationship with the organization (Hennig-Thurau et al., 2001).

According to Hennig-Thurau, Langer, and Hansen (2001), the peculiar characteristics of the education
sector, such as great involvement and cognitive skills, make the quality perception the most appropriate
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because it is also influenced by the client's ability to perceive the potential benefits of a product/service after it
is acquired.

Thus, the study of Boulding et al. (1993) adapted the model of quality in services (SERVQUAL) for
HEI. The authors found as result a strong connection between the service quality and behavioral intentions,
including the report of positive issues about the university, planning the financial contributions after the course
is concluded, besides helping with the placement of the university student.

Based on the issues stated above, Guimaraes (2005) reports that the students contribute decisively to
the service and consequently to their own satisfaction. Therefore, one of the challenges for the education
institutions is to develop a quality culture among their students.

2.2 Trust

Trust is seen in many studies as an essential component for the relationships to be successful (Berry
and Parasuraman, 1995; Moorman et al., 1993), while being essential so that the relationship has a long-
term status and consequently to be retained (Ganesan, 1994; Garbarino and Johnson, 1999).

According to Castro et al. (2007), trust refers to the expectation that someone complies with their
obligations or performs with the expected results. Similarly, Gronroos (2003) defines trust as the expectation
from one party that the other will behave in a predicting manner in a given situation. In the same line, Morgan
and Hunt (1994) report that trust is an important factor when developing marketing relationships and only
exists when one of the parties believes that the other is just and deserves credibility. These authors include the
attributes consistency, competence, honesty, responsibility, good faith, and integrity of the partners.

Regarding the influence of trust and loyalty, Sirdeshmukh et al. (2002) point that there is a reciprocity
relationship between trust and loyalty, since the more the company searches the trust of the client, the more
this client will be loyal to the company.

In the educational context, the construct trust is based on the previous experiences that each student
has with professors and professionals connected with the educational process. At this point, the following
topics are also addressed; perceived security topics regarding the professors when teaching the a lesson,
exams corresponding what is taught in class, up-to-date, conferences, and lectures given by the teaching staff,
besides charisma and proximity, making trust an important predictor of loyalty (Bergamo, 2008).

2.4 Loyalty

According to Oliver (1999), in the 1990s, loyalty started to be considered as a strategic tool and part
of the company discussions, mainly in order to guarantee a basis for loyal clients. The author defines the
construct loyalty as a deep and consistent commitment in terms of future repurchase of a product or preferred
service, thus generating repeated purchases from the same brand, despite situational influences and
marketing efforts to cause a change in behavior or search another brand. Laran and Espinoza (2004) state
that the repeated purchase cannot be considered as a synonym of loyalty because it can be related to other
aspects, such as: price, convenience, or event loyalty to several brands simultaneously.

In the educational context, the loyalty of the student is a key objective of private HEI, which financially
supported by the enrollment fee. Keeping the student means having a solid and predictable financial basis for
future activities of the HEI (Kotler and Fox, 1994). According to Hennig-Thurau et al. (2002), loyalty results
from multiple inter-related constructs. Therefore, they suggest a holistic approach to their explanation because

a single construct is not enough to explain loyalty.
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3 RESEARCH METHOD

In order to meet the objective proposed in this study, a qualitative, exploratory research was chosen
because it is the adequate method when there is the need to understand phenomena in complex social
contexts (Malhotra, 2006).

The sample included 25 respondents who accepted to participate in the research and met the
established criteria. These respondents were divided as follows: experts (managers/coordinators of the
institution), students (clients), and professors of the institutions.

At first, the qualification criteria for the respondents were defined. In the case of the managers of
educational institutions, they should present the following characteristics: a) have worked for more than one
year (two semesters) in the coordination of the institution; b) belong to an institution registered at the Ministry
of Education and Culture (MEC); c) long to an institution that offers distance learning courses for more than
one year (two semesters).

The students/clients chosen should have the following characteristics to be part of this study: a) to be
properly registered and to be in compliance with the institution; b) to have all the resources for the satisfactory
development of a discipline in the distance modality (computer, broadband internet, etc.); c) to have
completed more than one discipline in the distance education modality.

The professors who were chosen to participate in the research should present the following
characteristics: a) have taught in more than one discipline in the distance education; b) have been an
employee of the in the institution for at least one semester; c) have training linked to the area of the discipline
(graduation, specialization, master degree).

The subjects of the research were found in nine HEI: seven of them are private and two are supported
by the federal government. The distribution of the interviewees between private and federal HEl was
characterized for having 17 interviewees in private institutions and 8 in publish institutions.

In this study, the semi-structured model of interview were used since it helps to rebuild subjective
theories, as the interviewee has a complex reservation of knowledge about the topic studied (Flick, 2009). The
questions of the semi-structured model of interview were divided into four blocks, each one referring to the
reasons of the relationships of the constructs: perceived quality and loyalty, trust and loyalty, and commitment
and loyalty, respectively.

The data collection used the in-depth individual research method, where the researcher plays an
important role since their attitude influences the data collection (Flick, 2009). To determine the total number
of interviews to be made in each group, the criterion of response saturation of the interviews (Miles and
Hubermann, 1994).

Aiming at improving the evaluation of the interviews during the analysis, they were recorded and the
audio was transcribed (Flick, 2009). The interviews lasted approximately 1 hour. In order to transform the
data collected in the educational segment in research results, content analysis procedures were used to
systematize, categorize, and make the analysis of the interviews possible (Yin, 2005). The procedure used for
the research was the thematic codification where the groups studied derive from the research question, thus
they were defined a priori (Flick, 2009).

Once the data collection is concluded, the analysis consisted in triangulating the data collected from
the interviews. The process of triangulation used the interviews with managers/specialists, professors,
students/clients of HEI and bibliographic revision.
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4 RESULTS OF THE REASONS OF THE RELATIONSHIPS BETWEEN PERCEIVED QUALITY,
TRUST, COMMITMENT, AND LOYALTY

4.1 Perceived quality and loyalty: emotional background of the student

According to Boulding et al. (1993), the level of sentimental attachment is higher when the perceived
quality is above the wanted levels. Thus, some of the reasons of the relationship between perceived quality
and loyalty emphasized by all the interviewed groups are related to emotional factors. Among the reasons
found, the feeling of being acceptedis highlighted, as it is shown in the reports below.

Manager 8: “/t (loyalty) emerges when the student feels accepted in the course, in the Virtual
Leaming Environment (VLE), in the group of peers who interact with him/her in the environment.”
(Manager 8)

Professor 7: “/ believe that the student that perceives quality feels happier and accepted, and this is
one of the greatest struggles of the distance education.”

Student 6: "One of the factors that | saw that made me see quality was being contacted by the
course coordinators, the people who created (developed) the course [...]. | felt more accepted, closer
to the decision makers [...]”

Parasuraman et al. (1985) report that most services are produced and consumed simultaneously.
Usually the quality assessment is made when the service is being delivery and interaction between client and
the contact staff of the service provider company.

Other reason found in the groups of the interview, which was mentioned the most by the group of
professors and also related with emotional aspects, is the motivation (stimulus), as it is exemplified in the
reports below.

Manager 4: “The quality perceived by the student regarding what the institutions offers stimulates,
motivates, and makes the student fo persist. At the college, we were shaping the students, we
improved the structure, the teaching staff, efc. In the end, the students were even more dedicated.”

Professor 8: “When the student perceives quality in the environment (VLE), what there is inside and
in the teaching staff, this student is willing to stay. The student is encouraged fo stay."”

Student 4: 7 think the quality is perceived when we (students) perceive the result [...] in the
aisciplines that did not have this (result), / lost my interest.”

The responses of the students/clients do not fully converge with the responses of other actors
interviewed, with the students/guests mentioning the motivation to continue with the results/applications they
find in everyday situations as the main reason for the perceived quality to take their loyalty with the HEI. Thus,
the incongruity between the responses of the actors involved can lead to a misplaced delivery of values by
managers and professors to clients/students, which may be related to a possible increase of students
dropping out in the distance academic environment.
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4. 1.1 Perceived quality and loyalty: credibility of the distance education from the student's part

One of the reasons found in the report of the groups analyzed is related with the credibility of distance
education. Therefore, it was emphasized that the practices of the institution influence positively the fact of the
student believe of not in the distance education.

Professor 3: "“One of the reasons | see is the credibility given fo courses in the distance mode. The
students can see the tutor. If they (students) do not perceive quality, the distance education is
discredited.”

Manager 1: “The perceived quality generates credibility. If the person (student) perceives the
structure, the professors, and the content to have quality, this person believes. And this credit is not
only to the institutions, but also in the distance education.”

Student 1: "The changes made after the requests made us (the students) fo develop a greater
perception of quality for the course. These changes made us even believe in the distance education.”

The group of interviewed managers, as the one with the professors, emphasizes the relevance of the
credibility not only regarding the institution, but also for the proposition of the distance education as a whole.

The group of students/clients emphasized the improvements requested that were made. However,
the improvements requested were not related to the issues reported by the interviewees from the other
groups. They pointed their reports to the credibility given by the student/client during the relationship with the
institution and with the development of this relationship.

4.2 Trust and loyalty: transparency between those involved

According to Sirdeshmukh et al. (2002), the relationship between trust and loyalty is explained by the
reciprocity of arguments, that is, when the providers act so that the trust of the consumer is built, the
perceived risk with the provider of a specific service is probably reduced, enabling the consumer to make
trusting predictions about the future behaviors of the supplier. Thus, the #fransparency among the involved is
one of the reasons of the relationship between trust and loyalty that was highlighted in the reports of the
groups interviewed and was considered by the respondents as important for the reciprocity of arguments and
perception of justice by the student to occur, as shown in the reports below.

Manager 6: "The institution is responsible for the synergy in all services it enables to the student. It is
through this synergy, a transparency relationship with the student is developed, making him/her fo
stay in the institution [...].”

Professor 6: “Less ‘spaces’ between professor and student generates transparency and reciprocity. /
feel them closer. | had reports that they feel better this way, as they spent much time without
contacting the institution in a synchronic manner.”
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Student 5: "In the course, | feel that the communication between the students and the people that
created the course is very good. We had reported things we did not like and they were readily solved.
[...] provides a greater interactivity and transparency between all those involved.”

The managers reported that transparency would be one of the reasons that makes the student/client
perceive the institution differently. However, the synergy pointed by one of the interviewed managers has as a
starting point the management of people and internal processes of the HEI.

Professors showed examples where their communication with the students in different formats
simultaneously enabled greater transparency, making the relationship between those involved more trusting.

According the report of the student, the fact they have, or do not have, a better communication among
the ones involved enabled the student to stay in the course longer. Other issue to be emphasized addresses
the "shortening" of the educational chart that enables a better communication between those involved,
because students/clients could have easy access and the communication they search for in several moments.

4.2.1 Trust and loyalty: commitment with the relationship

Morgan and Hunt (1994) state that trust and commitment are central to relationship marketing
studies since they increase cooperation among the partners, reduce the risks of exchanging for alternative
partners, and minimize the perception of risk due to the reduction of opportunism actions by partners.
Commitment in the relationship emerges between the institution and the student as a reason in the
relationship between trust and loyalty, mentioned by respondents as a result of reciprocity in the practices of
the institution or professors and students, thus shown as follows:

Manager 8: “The commitment and involvement of the student have to be much deeper for this
proposal of education. The students that stay, the loyal ones, we were not able fo observe this in
detail.”

Professor 4: “When the student gets involved, is committed, s/he will surely stay until the end of the
course. [...] it also includes the practices of the institution, such as. extension courses, internal
events, polls.”

Student 9: “/...J when [ have professors that seemed more committead, | felt | wanted to do the same.
And | also had professors who did not have the same attitude. When this happened, I just did what
was requested, | would not go beyond that. Honestly, | really did not like the tufor's lack of
commitment [...].”

The commitment developed by the student after observing the same commitment of the ones involved
was evident in the report of daily examples given by the interviewees. These examples emphasize the
relevance of the commitment of the action from both the professors and different levels of the organization.
According to Konrath et al. (2009), the students that starts a distance learning course is someone who must
be committed, disciplined, and organized with their time and work space so that they are successful in their
learning.

4.2.2 Trust and loyally: reflex of the learning as a result
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According to Doney and Cannon (1997), the performance of the provider regarding the factors
common to their function, such as delivery, price/cost, service, and benefits can change the future of the
transactions, since the competitors can supply the same potentialities. Having the factors connected to the
performance and benefits of the relationship based on experience as premises, it was observed that a specific
group (professors) stressed situations linked to experiences related to student reports that highlighted positive
points related to learning. These issues are addressed below.

Professor 1: “/..] a student fold me she was more confident in her own capacity after the discipline
was over. | felt confidant regarding what | have learnt.”

The reports exposed by the group of professors mention situations based on experiences prior to the
development of disciplines or the courses, having the students/clients as example. The group emphasized
that the loyalty patters were kept because the students perceive the reflections from the experience they had
that resulted in learning.

4.2.3 Trust and loyally: influence of the benevolence

According to Agustin and Singh (2005), trust is represented by the confidential belief of a client that a
seller will deliver the services to which s/he was promised. When it comes to belief in the delivery, the
subjects responded that the good faith from the institution would be one of the reasons of the relationship
between trust and loyalty.

Manager 5: “When the course sells something that is does not have, or something that is known to
be changed soon, the fact of acting in bad faith regarding what was offered makes the student fo not
become loyal to the institution.”

The reports of the managers emphasize the need for the HEI to develop the reasons linked with trust
not only on the students but also on the society as a whole. Related to this, Santos and Fernandes (2006)
point out that the uncertainty about the actions of the other party are sources of risk, contributing to the non
continuity of loyalty, which is evident in the reports of the managers.

Professor 8: “/..] you have to believe so that this would happen. You have to have faith in this
relationship. When this happens, the student stays until the end of the course.”

For the interviewed professors, the reason good faith is already marked with the exchange of
information of students/clients with the HEI. However, the students/clients exchange much information in the
virtual environment and enroll in courses where they do not have contact with the professors or with the
physical part of the institution. An example would be the educational institutions with pulverized poles in
different regions without having their own location.

Student 2: "Not all students know where to search information about the institution or the professors.
[...] there are colleges for distance education that are not recognized by the Ministry of Education.”
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The answers from the group of students complete the answers of the previous groups. As highlighted
by the last group, not all students/clients know where to search information about the institutions or the
professors. Related with the above, Morgan and Hunt (1994) include the attributes consistency, competence,
honesty, responsibility, good faith, and integrity of the partners.

5 CONCLUSION

Among the reasons found that lead to the relationship between perceived quality and loyalty, feeling of
being accepted, motivation, and credibility are presented as results, with these being common in all the
researched groups. Among the reasons found, the reason related to the feeling of being accepted was
highlighted by all groups and with a significant amount of quotes. They concluded homogeneously that
students must be accepted, and for this to happen, the higher education institution with distance course
should develop activities for students to have the feeling of being accepted. Thus, the relevance of the
professors and the tutors is acknowledged. Related to this and the quality elements, the follow is highlighted:
the quality of the content, the level of training of the professor, the involvement of actors in the teaching and
learning process and the implementation of the course. However, the level of sentimental attachment is higher
when the perceived quality is higher, leading to favorable intentions related to the institution (Hennig-Thurau et
al., 2001).

Another reason related with emotional factors is the motivation (stimulus), which was highlighted by
all groups, but the group of professors and students were the ones who mentioned it the most. They
converged their answers to the sense that, when the student perceives quality is still loyal to the institutions
because of the motivation or stimulus, making these students to become more involved with the institution.
Thus, the perceived quality and with emotional commitment are the greatest influences of the loyalty of the
student (Hennig-Thurau et al., 2001).

The last reason pointed by the groups relating perceived quality and loyalty addresses credibility. The
reason credibility, as the other reasons of the relationship between perceived quality and loyalty, was also
mentioned by the groups, but the professors mentioned this topic more times. Related to this, Retamal et al.
(2009) point out that aspects associated with the key factors for the successful implementation of the course
refer to the credibility of professors and supporting the use of Virtual Learning Environment (VLE), dropouts of
students, the acceptability of the course by the students and the provision of student support services.

When it comes to the reasons of the relationship between trust and loyalty, the reasons found were:
transparency, commitment, reflex of the learning as a result and benevolence (good faith). In this sense, the
transparency was emphasized more times in the reports of professors, but it was also mentioned by other
groups of interviewees. The groups agreed in their answers when pointing out that transparency is related with
constant communication between students and coordinators/professors, providing synergy as the course
progresses. Similarly, Sirdeshmukh et al. (2002) highlight that the relationship between trust and loyalty is
explained by the reciprocity of arguments, that is, when the providers act so that the trust of the consumer is
built, the perceived risk with the supplier of a specific service is probably reduced, enabling the consumer to
make trusting prediction about behaviors of the supplier in the future.

The reason connected to commitment were more mentioned by the group related with professors,
who reported that the trust of the students makes them to commitment and consequently to be loyal.
Similarly, the other groups developed the same discourse, but the group of students added the involvement in
their report. For Konrath et al. (2009), the student that enters the distance education setting is someone who
also must have commitment, discipline, and organization of his/her time and work space.
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One of the reasons found in the report is related with the reflection of the learning resulting from the
course. Unlike with the other reasons, only one group mentioned this reason, which is the group of professors.
They pointed out a number of examples of students, who realized some sort of result after the learning and
reported to the professors. In the same sense, Franco (2002) emphasizes that learning results from a building
process founded on the connections made by the subject from their previous knowledge with their actions,
which were caused not by the means, but by the interaction of this subject with their environment. Thus, the
subject builds the knowledge that gives him/her a higher power to interfere with the environment to which
s/he belongs.

The last reason found in the reports of the interviewed subjects about the relationship between trust
and loyalty is related with the influence of good faith. Thus, the reason was reported by the groups. However,
the group that emphasized this reason was the group of professors who reported that the existence of good
faith is essential for the loyalty to occur. Similarly, managers and students reported that the institution must
act with credibility in order to withhold their clients/students. In line with the statement above, Moorman et al.
(1993) claim that the less the consumer knows about a product or a service, the more s/he will trust the
company, that is, trust would act as a reducing factor of the risk and vulnerability of the relationships, thus
contributing for the feeling of building loyalty.

Finally, the limitations of this study are acknowledged, but the topic related to the reasons of the
relationships proposed is not over. However, the reasons found can be considered relevant to understand the
topic and for future research, whether in the segment where it was developed or in other type of segment.
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ABSTRACT

Purpose — The aim of this project is to study the dimensions of service quality in non-life insurance business,
applying the Quality Function Deployment (QFD) methodology in the Spanish insurance market. In order to
apply this known method (not used in insurance so far), we have interviewed more than 300 insurance
customers (mainly car and household insurance) and 17 insurance experts — which include company
directors, researchers, public institutions members, private institution members and consultancy directors of
the insurance field.

Design/methodology/approach - We have tested 21 quality items taken from recent previous studies,
adapted to the Spanish insurance market and reviewed by insurance experts and market research professors.
These items represent the WHAT's of the QFD methodology. We have studied their correlation with 21 HOW's
items, obtained by interviewing a certain amount of insurance experts.

Findings — Conclusions show the dimensions of service quality which have more impact on insurance
customers, as well as the actions companies should take in order to improve these dimensions in order to
satisfy their customers’ requirements and become more competitive and successful.

Originality/value - Taking advantage of this research, insurance companies can develop their business and
focus their actions on what is more efficient in the long term, increase the customer satisfaction and loyalty —
which is very important in this kind of business—, and they can also ensure post-purchase intentions. This
research represents the first QFD analysis in the European insurance market.

Keywords: Property and casualty, Quality Function Deployment, Insurance, Service Quality.

Paper type: Research paper.
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1. INTRODUCTION

Companies use aggressive marketing strategies to attract new customers and increase market share at the
expense of competitors; and/or defensive strategies, to protect products and markets from their competition
by maximizing customer retention under certain cost constraints (Ennew and Binks, 1996; Roberts, 2005).
Small increases in the customer retention rate can generate considerable improvement in profitability as the
cost of attracting new customers is higher than the cost of attracting new customers (Lombardi, 2005).

In insurance, high retention rates are closely related with the economic performance of companies (Diacon
and O'Brien, 2002). A large number of insurers consider retention to be the most important determinant of
economic success (Moore and Santomero, 1999).

As it usually happens in other industries, the selling cost of an insurance policy is not recovered unless the
policy is renewed for at least three or four years (Zeithaml ef a/, 1996). Loyalty is in essential in insurance
business, Shlesinger and Graf von der Shulenburg (1993) suggested that corporate image and service quality
influence the customers’ decisions to choose insurers and affect the price customers are prepared to pay for a
policy. A moderating variable between service quality/customer satisfaction and economic performance is
loyalty (Tsoukatos and Rand, 2006). Loyalty is the extent to which customers wish to keep their relationship
with a supplier, and usually results from how much they believe that the value they receive from this supplier
is higher compared to what they would receive from others.

Not all insurance products have the same characteristics, and it is easy to identify differences between life,
health, and property and casualty insurance products and services. In property and casualty insurance, the
longer customers remain with a company the less likely they are to submit claims (Peppers and Rogers,
2014). According to the points stated above, customers become more profitable across time. The industry
considers that understanding customer behavior after the initial purchase will help insurers to maintain longer
customer-insurer relationships (Harrison, 2003).

Despite the importance of the Spanish insurance industry, it has been the object of scant attention in business
research literature.

It is important to take into consideration the high competition in the insurance market — especially in the
property and casualty insurance products, which are based on the features of competitive markets (Joskow,
1973).

Because of the fact that an insurance is usually characterized by a substantial delay between purchase and
use, many of its features are not immediately evident. In most cases, customers will not be fully informed
about and aware of the exact features of their insurance policy before they actually need to use it, i.e. file a
claim. The most important reason to purchase an insurance is the amendment of damages - which may or
may not occur in the duration of an insurance contract (Wells and Stafford, 1997; Anderson and Skogh,
2003). This makes the claim settlement procedure the most critical incident of insurances. Only then
customers can actually assess the value of the service they bought some time ago. This distinguishes
insurance from the majority of services, for which production and consumption occur simultaneously
(Zeithaml et a/, 1988). As a logical consequence, it is important to take into account that not all customers
are going to suffer a claim.

According to Toran (1993), quality should form the basis of all activities involved in the insurance industry,
because customers want higher quality service through responsive agents with better contact and
personalized communications from the insurer. Accurate transactions and quickly solved problems are also
services expected by customers (Pointek, 1992).
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Taylor (2001), in his study on service recovery analysis in insurance industry, noted that quality of service and
customer satisfaction and loyalty are fundamental for the survival of insurers. He further stated that the
development of close relationships with customers, high-quality after-sales services, and good relationships
with customers can lead to very positive results for the insurers.

King (1992) extracted four important insurance quality factors. These factors are: financial stability of the
company, reputation of the insurer, agent integrity, and quality of information and guidance from the agent.
Curiously, some researchers define insurance quality as the insurers’ willingness to compensate sincere
customers (Anderson and Skogh, 2003). Others confuse quality and generosity, the latter being insurers’
readiness to compensate for more than a court would order (Roos, 1981). Insurers’ tendency not to
adequately perform regarding their customers’ perceptions of quality creates problems to them, as the
markets are extremely competitive and continuously become more so (Taylor, 2001).

We have not found previous published studies on using Quality Function Deployment in any European market.
Despite the global influence of the insurance sector, not a significant number of previous research studies has
been focused on found relationships between customer expectations and the insurance company’s actions.

The particular characteristics of the insurance business reflect that it is crucial to improve the service quality
perception, and this research proposes the application of QFD in order to improve the insurance service. As a
result, customer satisfaction and loyalty will increase by discovering which are the most important HOW'’s in
order to achieve the customers’ expectations. Those are the main objectives of this research.

The secondary objective is to analyze the importance of service quality dimensions in the Spanish property
and casualty insurance market by studying the importance of the WHAT's.

In addition, some improvements in the property and casualty insurance sector —service quality and retention-
would have a strong impact in the results of the insurance companies, and customers would be provided with
better and more efficient service according to their expectations.

2. LITERATURE REVIEW

2.1 The voice of the custormner

Applying the QFD methodology implies obtaining information about WHAT are the customer’s expectations. In
order to obtain this information, we will use fthe voice of the customer (VOC) as the WHAT's for the QFD
structure.

Traditionally, customer voices have been considered a critical resource for firms (Lee ef a/, 2000). This is
because VOC includes expectations related to customer needs and requirements, and these expectations can
help firms to improve their products or services.

Research on VOC started developing based on Parasuraman’s research. He stated that VOC can be collected
from customer recognition and customer surveys, and emphasized the importance the VOC collection method
(Parasuraman et al, 1988). They proposed to use VOC as input to Quality Function Deployment (QFD), in
order to formalize the process of listening to the customer.

A generally accepted point of view is that VOC should be considered as a gift to help firms develop new
products or services that meet the needs of their customers (Barlow and Moller, 2008; Denove and Power,
2007). Walker and Baker (2000) stated that one of the crucial elements of insurance quality is understanding
of customers’ expectations, for instance by VOC, because their expectations serve as standards against which
service performance is measured.

Moreover, it is important to maintain contact with realistic and current customer expectations, because they
are dynamic and highly influenced by other factors (Ghobadian ef a/, 1993). According to Gans (2002), if an
organization does not understand customer expectations, any required actions taken to improve the quality of
the products and services cannot succeed.
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In this particular study, we take as a reference the items obtained in a previous research studying the Greek
insurance market (Tsoukatosand and Rand, 2006) which was based on a previous study in Greek and Kenyan
market (Tsoukatos et a/, 2004), and adapt it to the Spanish insurance market based on the opinions of
insurance experts and market research expert professors. Interviewees represent an important set of the
insurance sectors (insurance companies, brokers, academics and public institutions).

2.2 Quality Function Deployment (OFD)

QFD is a tool to achieve customer needs, through which one can design or improve services and products
according to the requirements of customers. “Quality Function Deployment” is a translation from Japanese:
“him shitsu” (quality), “kinou” (function), and “ten kai” (development).

Researchers such as Sullivan (1986), Hauser and Clausing (1988), Zairi and Youssef (1995), Chan and Wu
(2002), and Terninko (1995) have discussed on the benefits of QFD.

QFD is probably the most important management tool developed to assure quality in new or improved
products and services. It is an important aspect because product and service development implies an increase
in sales (Krishnan and Ulrich, 2001). In fact, both production and service industries could use its benefits,
expected by research literature on implementation of QFD (Cristiano ef a/, 2000). QFD is a very interesting
tool to obtain relationships between elements in strategic planning, which are necessary for organizations.
Devadasan et a/, (2006) affirm that by using QFD companies would reduce time spent designing products,
and Franceschini (2001) defends using QFD in order to improve products according to customer needs.

QFD is used in various fields for determining customer needs (Stratton, 1989), for developing priorities (Han
et al, 1998), formulating annual policies (Philips ef a/, 1994), benchmarking (Pfohl and Ester, 1999), and
environmental decision making (Berglund, 1993).

As a result, we conclude QFD is a useful tool in order to study how companies could improve their
product/service quality according to the customer’s expectations and the technical aspects of the insurance
product/service.

With that goal, the traditional process of QFD has been adapted to enable the construction of Insurance
Service Quality Function Deployment (hereinafter ISQFD), which consists of sections detailed below:

Section I. the WHAT's, consisting of a list of corporate clients’ expectations in relation to their external legal
advisers, as well as the relative importance to corporate clients of each of the identified expectations (weight of
the WHAT's).

Section 2. the HOW's, consisting of the resources an insurance company needs to improve in order to satisfy
the WHAT's (client’s expectations).

Section 3: The Relationship matrix, providing a mapping of the level of impact of each of the HOW's
(insurance company resources) regarding each of the WHAT's (client’s expectations).

Section 4. The Contribution values, identifying the influence of each of the HOW's in the overall corporate
client satisfaction with regard to their insurance service. The resources obtaining the highest contribution
values are critical for competitive quality and hence represent strategic quality resources.

Section 5. The Roof. This matrix is designed to show the impact of each one of the resources on the rest. It is
a bidirectional impact, where the interdependence between the resources is determined. This section provides
relevant information on the way in which insurance companies enhance relevant resources by interlinking
them with other resources, and hence with regard to the dominant logic in a particular company or industry.
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3. RESEARCH METHODOLOGY

A deductive method has been used, as previous studies have served as a theoretical base to develop this
research.

This research is focused on the construction of the first matrix in the QFD structure, which analyze the
relationship between WHAT's and HOW's and in the construction of the roof.

During development of the research, and in particular during the process of obtaining the key points to
construct the QFD matrix, quantitative and qualitative research methodologies were used. On the one hand, to
construct the set of WHAT's and HOW's, interviews with different insurance experts were the qualitative part of
the research. On the other hand, information obtained by surveys (weights of the WHAT's) constitutes the
quantitative part of the research.

3.1 Creation of the WHAT's set

As introduced previously, the WHAT's of QFD in this research are based on the Tsoukatos and Rand (2006)
research and have been adapted to the Spanish insurance market. We decided to include 21 items as well as
“Price” and “Solvency margin”, because if we take into consideration the recent economic crisis, price should
have a strong importance in customer’s responses. As a result, customers provided answers in 5-point Likert
scales for each of the 22 service attributes in the survey. In order to obtain the final 21 WHAT's, we grouped
similar concepts in order to make the survey as short as possible, while maintaining the diversity of concepts.
It is important to adjust the items used in the WHAT's (voice of the customer), because as Furrer ef al,
(2000) established, the importance of SERVQUAL (Parasuraman et a/, 1988) dimensions —the primary
theoretical basis of this research and the basis of GIQUAL scale— vary across people from different cultural
backgrounds. Because of this, it is crucial to obtain realistic and time-consistent items which measure the real
service quality dimensions of the insurance service.

It is a regular trend for companies to conduct customer satisfaction surveys to know their customers’ point of
view. Improvements on the basis of such surveys are usually considered to be enhancements in the
competitive position of the firm, which ultimately result in better offerings and better customer service (Frank
and Enkawa, 2007).

Theoretical base Market research Insurance expert Final version
for WHAT academic expert revision »
selection based on » revision »
VOC

Figure 1 — Graphical summary describing the creation process of WHAT's

Finally, some differences but not significant changes in regard to the original GIQUAL scale were obtained. The

non

final set of items to be analyzed were: “Technological development of the insurance company”, "Image of the
insurance company", “Personal image and presence of employees”, “Advertising”, “Price”, “Compliance with
agreed contract”, “Products which satisfy customer needs”, “Contracts with understandable service
conditions”, “Interest in solving the problems”, “Clear documents presenting no errors or ambiguities”,
“Information about when services requested by customers are to be carried out”, “Speed and efficiency of the
service”, “Willingness to help and respond to customers”, “Confidence inspired in the customer”, “Adequate
time for solving the claims”, “Courtesy”, “Adequate knowledge of the employees”, “Personalized service”,
“Opening hours”, “Defending the interests of the client and acting in good faith”, “Understanding of the
specific needs of the customer”.

Despite the initial set of WHAT's was obtained in order to analyze other insurance market, according to the

opinions of different insurance experts, we can ensure the final set is adequate to analyze service quality items
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in the Spanish insurance market. Some elements of the initial WHAT's list (Tsoukatos and Rand, 2006) were
not considered, others were grouped and the “Price” was included according to the experts’ opinions.

The weights of WHAT's were obtained by a set of 305 surveys completed by insurance customers. The
majority of them were completed online using Surveymonkey software. As a pretest, two insurance experts
and a reduced number of customers were interviewed in order to detect inconsistencies or potential
improvements. Data were collected between February and June 2016.

In the sample, 40% of the customers required the services of the insurance company in the previous two years
before completing the questionnaire.

3.2 Creation of the HOW's set

In order to obtain the HOW's, we interviewed different insurance experts with relevant influence and
experience in the Spanish insurance sector. After one-hour interviews, we grouped the concepts discussed and
selected those which appear more frequently. In addition, we included the concept “Knowledge of the
market”, because we thought it could be important in order to understand what is happening and what direct
competitors are doing.

Interviews with Transcription Grouping and Final version
insurance experts selection »

» »

Figure 2 — Graphical summary describing the creation process of the HOW's.

An interesting point to take into consideration is the similarity between the interviews with experts. They
agreed substantially in their opinions regarding the possible actions an insurance company could take in order
to obtain better satisfaction results.

” “

The final set of HOW's were the following': “Product offering”, “Technology”, “Call center service”, “Pricing
systems”, “Marketing and advertisements”, “Solvency margin”, “Underwriting processes”, “Documents and
conditions”, “Additional services offering”, “Knowledge of the market”, “Training of employees”,
“Professionals”, “Working environment”, “Knowledge about the insured risk”, “Relationship with brokers”,
“Active communication with customers”, “Claims management”, “Risk management”, “Coordination between
departments”, “Orientation to the customer”, “Integrity of employees”.

3.3 Construction of the OFD Matrix

After obtaining the WHAT's and HOW's, the QFD matrix was constructed according to the results obtained and
tested through 17 interviews to insurant experts (CEQ’s, directors, technical mangers, business area
managers, brokers, researchers, members of the public institutions...). Two interviews were used as a pretest,
which concluded that the questionnaire was clearly understood matrix did not present significant errors, so no
modifications were made. Data were collected between March and September 2016.

During the interviews, experts completed the matrix and we observed a relative consistency in the answers. In
general, and as previous analysis showed, there is certain uniformity and equality in opinions. During the
interviews, experts had to evaluate the correlation between each WHAT and each HOW as follows:

- 0: no correlation at all
- 1: low correlation

! By chance the same number was obtained in the WHAT’s and HOWs set.
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- 3: medium correlation
- 9: high correlation.

3.4 Construction of the Roof

During the interviews designed to obtain the QFD matrix, insurance experts were asked about the correlation
between HOW's. In this case, they had to provide us about with their opinion regarding the correlation
between elements manageable by insurance companies. Due to the fact that the QFD matrix exercise is high
in intensity and time-consuming, we decide to reduce the complexity of the roof by asking experts whether
they found a correlation or not. The results were obtained as follows:

- 0: no correlation
- 1: positive correlation

The possibility of including negative correlations was not considered in order to simplify the analysis. Data
were collected between March and September 2016 simultaneously with the QFD matrix’s results.

4. RESULTS

4.1 Importance of the WHAT s

In this section, results show which are the most important service quality items (WHAT's) for insurance
customers. According to the results of the survey, the majority of items are highly valued, and it is difficult to
remark a subset of items as significantly more important than others. This implies that item selection was
successful.

Results in Figure 3 clearly show that items with less importance are: advertising, personal image of
employees, and technological development of the insurance company. Probably, customers are expressing the
fact that these features do not reflect the “essence” or the fundamentals of a property and casualty insurance
contract, which is to provide customers with a solution according to previous contract conditions. All these
items reflect the effort of insurance companies to transmit a comfortable and interesting image of the services
offered. However, in the end, these particular items do not contribute to improve the quality of the service.

In contrast, it is very clear that customers perceive that the following items have a high degree of importance:
speed and efficiency of the service, interest in solving the problems, and compliance with the contract. Taking
into consideration the potential importance of insured risks in the property and casualty insurance business, it
seems logical that customers are interested in obtaining ethical, clear, and fast solutions if required.

Surprisingly, items such as “Price”, “Courtesy” and “Products which satisfy customer needs”, which a priori
seem to be crucial for the quality in insurance business, are not highly evaluated. However, it is important to
remark that in the past few years, due to the economic crisis, prices of the majority of insurance products in
Spain have decreased. This probably has a strong effect in the perception of price, which is not considered to
be a significant item by customers.
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WHAT's importance: service quality items

Advertising

Technological development of the insurance company
Personal image and presente of employees

Image of the insurance company

Personalized service

Opening hours

Courtesy

Information about when services requested by ..

Price

Contraets with understandable service conditions
Understanding of'the specific needs of the customer
Products which satisfy customer needs

Adequate knowledge of the employees

Clear documents presenting no errors or ambiguities
Confidenceinspired in the customer

Defending the interests of the client and acting in
Adeqauate time for solve the claims

Willingness to help and respond to customers
Interest in solving the problems

Speed and efficiency of the service

Compliance with the agreed contract

60% 63% T70% T73% 80% 85% 90% 95% 100%

Figure 3 — Results of the normalized importance of the WHAT's.

4.2 OFD matrix

The highlighted results are those considered significant — with an average higher or equal to 8, and a standard
deviation less or equal to 2.5. Taking into consideration the sample size of experts (17 interviewed insurance
experts), consisting results were obtained using this scale. It is important to consider that figures only have
been highlighted as significant if there is strong evidence that this relationship exists, based on expert
opinions.

Some potential improvements with remarkable impact on insurance company image were very significant in
terms of global contribution. It seems clear that if companies improve the most demanded HOW'’s, such as
“active communication with customers” and “orientation to the customer”, the image of the insurer would
improve.
By improving orientation to the customer, experts can expect an important effect in all concepts related to
customer support, advertisement, and the image of the company — which is important due to the nature of the
business. Investments in active communication with customers would improve the customer’s feeling of being
understood by insurance companies, the perception of personalized service, and the insurer’s image.
An interesting point to take into account is the high correlation between “Technology” and the efficiency and
speed of the service, which is critical in order to solve the overwhelming majority of claims in some property
and casualty insurance business lines. Investment in “Claims management” is expected to improve the image
of the insurance company, the commitment with the customer, and the efficiency of the service.
“Integrity of employees”, as expected, has a strong correlation with corporate image and with transmitting
security to customers. It probably is a required condition for other concepts, and if it is not highly correlated
with other customer requirements it is because it has been “taken for granted”.
According to the opinions of the experts interviewed, by improving “Solvency margin” and “Underwriting
processes” companies should expect no significant improvements in service quality perception.
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Investing in “Training of employees” is expected to generate soft changes in some particular service quality
items, but not significant enough to be considered crucial. Only efficiency of the service and knowledge of

employees would increase significantly.
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182




An interesting result shows that by improving “Pricing systems”, customers would only perceive improvements
in the price. A similar situation appeared when experts were required to find correlations with improving “Work
environment”, which would only have an impact on the image of the employees.

4.3 Contribution of the HOW's
An important starting point in order to understand the results of the QFD analysis are contribution values. As
discussed, these show the general contributions of the actions a company can improve (HOW's) in the set of
service quality items (WHAT's).

Contributions of the HOW's

Solvency margin

Pricing systems

Risk management

Marketing and advetisements
Documents and conditions
Relationships between departments
Knowledge about the market

Work environment

Technology

Knowledge about the insured risk
Integrity of employees
Underwriting processes

Product offering

Additional services offerinf
Professionals

Relationship with brokers

Claims management

Training of employees

Call center service

Active communication with customers

Orientation to the customer

0,0% 2,0% 4,0% 6,0% 8,0% 10,0% 12,0%

Figure 5 — Contribution values.

According to the results obtained in the Figure 5, it is very clear that customer orientation, “Active
communication with the customer”, “Training of the employees” and “Call center service” and “Claims
management” (both have direct implication in the relationship with the customer) are the most important
elements insurance companies should improve in order to obtain better global results in service quality.

On the other hand, “Solvency margin”, “Pricing systems” and “Risk management”, are clearly far away from
customer service quality perception. Curiously, insurance companies provide these areas with high technical
resources, and according to the results, they have no direct impact on customer satisfaction.

Results are consistent with recent trends in Spanish insurance market, which are strongly focused on
customer.

Probably, customers are taking for granted the solvency margin of insurance companies.
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4.4 Results of the Roof

The Roof in QFD tries to analyze common correlations between future actions in order to improve service
quality. It is a useful tool to discover HOW's, which can indirectly help improve the WHAT'’s which do not stand
out in the main QFD matrix.

Product offering
Technology
Call center service
Pricing systems
Marketing and advertisements
Solvency margin
Underwriting processes
Documents and conditions
Additional services offering
Knowledge about the market
Training of employees
Professionals
Work environment
Knowledge about the insured risk
Relationship with brokers
Active communication with customers
Claims management
Risk management
Relationship between departments
Orientation to the customer
Integrity of employees

Product offering

Technology

Call center service

Pricing systems

Marketing and advertisements
Solvency margin

Underwriting processes
Documents and conditions
Additional services offering
Knowledge about the market
Training of employees
Professionals

Work environment

Knowledge about the insurance risk
Relationship with brokers

Active communication with customers
Claims management

Risk management

Relationship between departments
Orientation to the customer
Integrity of employees

Figure 6 — Results of the Roof.

Results in Figure 6 show the combination of HOW's between which 75% or more of interviewed insurance
experts agree that there is a correlation.

Of course, “Knowledge about the market”, “Relationship between departments” in insurance companies
(which is going to be reflected in shared knowledge), and “Marketing” have a correlation with “Product
offering” because of communication and knowledge.

Improvements in technology have an impact in pricing systems and underwriting processes. It is a well-known
reality that, in the previous years, the insurance sector has improved underwriting processes and pricing
systems significantly thanks to technology.

As discussed in previous analysis, customer orientation is important in order to satisfy customers. Its
correlations with efforts in advertisement, training of the employees, communication, relationship with brokers
and claims management imply that insurance companies could increase customer orientation by improving
the traditional points of the insurance business, such as relationship with the distribution channel and claims
management.
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6. CONCLUSIONS

This study makes some important contributions to the academic literature. First, the ISQFD has been
developed for the first time by the European insurance market. Second, it has been proved QFD is an
important tool in order to analyze service quality in property and casualty insurance.

According to the results obtained by the application of the ISQFD in this study, we can conclude that
“Orientation to the customer”, “Active communication with the customer” and “Training of the employees”
are the most important HOW'’s, and all of them are related to service rather than the insurance product itself.

According to the results obtained, by making investments to improve customer orientation, active
communication with the customer, training of the employees, call center service, and claims management,
insurance companies should expect to improve customer satisfaction and, as a result, customer loyalty.

Training of the employees is essential in order to improve customer orientation and communication with the
customer, which are two crucial points to achieve an optimal service quality in property and casualty
insurance business.

Price is not a significant aspect for customers. By improving pricing systems, which in property and casualty
insurance are usually very sophisticated, nothing more than price would be affected. We did not expect that
result, because during the recent years, Spain’s financial situation has forced some insurers to reduce prices
in property and casualty business — especially in new business production.

According to the results obtained in this research, an important point to take into account is the high level of
importance of the majority of WHAT's analyzed. As a conclusion, insurance customers have high expectations
of a full service, and there are no significant differences in customer preferences or expectations. This
phenomenon demonstrates the continuous pressure insurance companies are under in order to maintain their
products and services in levels of quality which are high enough to satisfy their customers.

“Compliance with agreed contract”, “Interest in solving the problems”, “Speed and efficiency of the service”,
“Willingness to help and respond to customers”, are the most important expectations (WHAT's) for insurance
customers in the Spanish market. We can conclude customers want to obtain an efficient service in an
insurance company which provides them with honesty and professionalism.

This study has some limitations that should be considered when interpreting our research findings. Despite
the number of interviewed experts is acceptable, more completed questionnaires will improve the study.
However, because the sample did not represent any specific company, we can ensure results are not biased.
Some of the implications of this research are:

- Provide insurance researchers with a consistent tool (QFD), never used before in the Spanish
insurance market, in order to analyze service quality in insurance.

- Determine empirical basis where insurance researchers will focus future investigations in order to
analyze other importance insurance products or lines of business such as life insurance by the
application of the QFD methodology.

- Provide a set of business actions in order to improve service quality combining the opinions of
insurance experts and customers experience.

Taking into consideration the findings of this research, future researches will focus on the important service
characteristics for insurance customers in order to find additional results.

These research intends to show the significant aspects on which insurance companies should focus their
investments in order to improve service quality and competitiveness - and, as a result, their sales and
customer retention. We found evidence to prove that the most important points are related to service
provision. Evidence also shows that the insurance company activities which are more highly evaluated by
customers are those focused on customer orientation, and those which provide employees with knowledge
and abilities in order to efficiently interact with customers.
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ABSTRACT

Purpose- Labour satisfaction of the employees with their job affect quality of a service that is provided to a
client so it is a very important aspect that must be managed by executives of organizations. The organizational
climate is a key for a company’s success, and its regular analysis can help to improve those aspects where
the organization is not so effective. The aim of this study is to identify/to evaluate current labour satisfaction of
the employees to analyse strengths and weaknesses of the labour conditions that will allow us to suggest
some improvement actions to the managers and determine whether the proposed scale based on the EFQM
model is a valid measurement scale for measuring job satisfaction in organizations.

Design/methodology/approach- A descriptive analysis was used as methodology, and a questionnaire
was sent to 55 employees of the Thermal Centre with the aim to collect data; the response rate was of a
76.36% (42 employees). The measuring instrument was tested and validated.

Findings- The obtained results show areas with possibilities of improvement are training, internal
communication, knowledge and identification of objectives and organization and change management and the
areas that need to improve their work conditions are perception of the executives and salary.

Originality/value- By detect the dimension’s strengths and weaknesses of the labour conditions he has to
take into account and so, to work with them the executive manager of the Thermal Centre with the aim
improve labour climate that indirect way influence on clients through the quality of services.

Keywords EFQM, Human Resources, Labour Satisfaction, Organizational Climate, Thermal Centre

Paper type Research paper
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INTRODUCTION

Labour satisfaction of the employees with their job and their labour environment, called Organizational
Climate, is a very important aspect that must be managed by the enterprises’ executives. It is defined as a
number of features that determine a company, that differentiate it from others, and that affect in many cases
the employees’ behavior, as well as their motivation or satisfaction. Several researches have shown that
satisfaction affects productivity, level of absenteeism and employees’ rotation (Clegg 1983; Akerlof et al.
1988), aspects that also affect quality of a service that is provided to a client (Flynn 2005). Therefore,
organizational climate is a key for a company’s success, and its regular analysis can help to improve those
aspects where the organization is not so effective.

Considering all this, it is highly important to measure labour satisfaction in enterprises, because it helps to
understand experiences or expectations of an employee that affect in an indirect way a client and, as a
consequence, the quality of services that are provided to them. Therefore, measuring of satisfaction with job’s
conditions allows to find out which aspects should be worked out to improve labour environment.

Taking into account all these points, the aim of this research is to determine the level of current labour
satisfaction of the employees of a Thermal Centrel, so strengths and weaknesses of labour conditions can be
analyzed, and it will allow to suggest some ways of improvement to the executives and determine whether the
proposed scale based on the EFQM model is a valid measurement scale for measuring job satisfaction in
organizations.

The chosen for this research Thermal Centre is managed with a quality management system (QMS) based on
a standard UNE 186001:2009 (Themal resorts) and UNE 182001:2008 (Tourist hotels and apartments), so it
has a Q Mark for Tourist Quality. Therefore, we have decided to use a quality approach to analyse labour
satisfaction, basing on a tool of the Total Quality Management (EFQM Model) that allows an enterprise to
evaluate itself regarding 9 criteria, being human resources management and results on persons two of them.
The first criterion, human resources management, evaluates the way an enterprise manages and use
knowledge and potential of its employees, and the second one, results on persons, measures the results that
have been got in relation to its staff. According to Robles-Garcia et al. (2005, p.127), to measure these
results, “/t is necessary to have some measures of perception that could show aspects related to motivation
and satisfaction. In short measuring of organizational climate’. Definitively, this model is considered as very
suitable for measuring the labor satisfaction as it includes all the aspects that in the literature are related to
job satisfaction (working conditions, training, promotion and career development, recognition,
remuneration, command-partner relationship, participation, organization and change management, work
environment, communication, knowledge and identification with objectives and perception of direction).

To reach this objective, the article has been organized in five parts. After the introduction where the theme is
set in a context and the objective is laid out, the second part develops a theoretical framework where a
concept of labour satisfaction, the factors that form it and its consequences, relation between both satisfaction
and quality and satisfaction and productivity, and the way to measure it are explained. Empirical research that
allows us to achieve the article’s goal is set out in the third part. In the fourth one, the collected data are
analysed, and finally the most important conclusions originated by this analysis are introduced.

! Lopes et al. (201, p. 127) defines it as "that installation that has mineral hot springs water declared of public utility, medical care
and adequate installation to carry out the treatments prescribed." The Thermal Centre has facilities where treatments are performed
with mineral hot spring water and facilities where termalist is housed.
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LITERATURE REVIEW
Labour satisfaction

Empiric literature has been gone through to demarcate a concept of labour satisfaction, and we can determine
that it is “a quite wide term, and there are many definitions of it and many variables that are included in it’
(Castro et al. 2009, p.107). In this revision, we have been verified that there are two groups of labour
satisfaction: the one that is focused on emotional state and feelings and the other one that is considered to be
a generalized attitude towards a job (Chiang 2013, p. 42-43). So, Barraza and Ortega (2009, p.1) define it as
“an attitude that an employee shows towards its job, and this attitude is based on beliefs and values that the
employee develops doing its job, and that will influence in a significant way on his behavior and his results’,
Andresen et al. (2007, p. 719): “an emotional pleasant or positive state produced by the work experience; this
state can be achieved by satistying some individual requirements through a job’, and for Lee and Chang
(2008, p. 733) it is “a general attitude that an individual has towards his job'.

Considering the literature revised for this research, labour satisfaction is a negative or positive attitude that an
employee has doing his work (Feldman and Arnold 1995; Robbins 2004). The attitude that depends on a
number of factors as an economic one, academic training, relationship with the colleagues, work conditions,
labour climate, etc., that according to the theory by Herberg (1968) can be grouped in two factors: intrinsic
factors or motivational ones, and extrinsic ones or those of hygiene.

The first one includes “personal development. responsibility, recognition, the work itself strengths and aims'
meanwhile the second one refers to “company’s policy, salary, interpersonal relationships, private life, status
and safety” (Herbert 1968).

The theory of two factors or the theory by Herzberg (1959) is one of the main explanatory theories of the
labour satisfaction, and it forms part of the so called “7heories of content and cause’ together with the
theories by Maslow (1954), the ERG theory by Alderfer (1969) and the one by McClelland (1961) called the
learned needs theory. These theories are in charge of analyzing both the motivations that lead people to work
and the factors and elements that influence and impact on their interest on working. Another aspect of
explanatory theories on labour satisfaction is formed by the “Process Theories’ that “ pretend to show the way
the labour behaviour is strengthened, managed and carried out’ Campbell et al. (1970).

Consequences of labour satisfaction

Labour satisfaction is closely related to people’s behavior in their workplace that basically affects the employee
and the company. In this way, Gamero (2003, p. 9-13) makes a recompilation of consequences originated
from labour satisfaction according to an individual scale (physical and mental health, longevity, escape or
retreat attitudes, life satisfaction) and an organizational one (neglect, absenteeism, protest activities,
productivity, civic behavior in the company, counterproductive work).

Many researchers corroborate these consequences, in other words, a relationship between labour satisfaction
and behaviour of an employee. Alvarez (2004, p. 105) affirms “there are many researches that have
confirmed that loyalty of an employee towards his enterprise, his productivity, his level of absenteeism and his
labour rotation depend a lot on the level of his labour satisfaction’. Other researchers as Mangione and Quinn
(1975) and Clegg (1983) claim that there is a positive relationship between labour satisfaction and
productivity and a negative one between satisfaction and labour absenteeism, and McEvoy and Cascio (1985)
and Akerlof et al. (1988) say that there is a negative relationship between labour satisfaction of an employee
and his neglect. On the other hand, Rogers et al., (1994) and Fosam et al. (1998) say that there is a positive
relationship between the employees’ satisfaction and the clients’ satisfaction in the service sector.

Productivity is highly related to labour satisfaction. Productivity is defined as “a way that a system of
operations or proceedings of an enterprise function” (Chiang, 2013, p. 44). The researches carried out
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between the 50th and the 60th claim that there is a positive relationship between productivity and labour
satisfaction through the following phrase: “A happy employee is a productive employee’, meanwhile 30 years
later they still define it positive but not so much. Other studies say that productivity leads to satisfaction, but
not vice versa; a higher productivity leads to economic, social and psychological rewards that produces higher
level of satisfaction for an employee, if he considers these awards to be appropriate (Chiang and Ojeda 2013,
p. 45).

However, not all the employees are satisfied with their job or the enterprise where they work, so their
dissatisfaction must be taken into account as well. In this sense, according to Locke (1976), labour
dissatisfaction is defined as a negative emotional response towards the job that finally affects labour values of
the employee, frustrating or ignoring them.

Labour satisfaction versus quality

Labour satisfaction and quality are two related concepts. In this sense, a model of the European Foundation
for Quality Management (EFQM) considers people to be one of the most essential points for the development
of an enterprise, so it belongs to the second and the seventh criteria of the nine that exist grouped in two
categories: Facilitating agents and Results. This model refers to the employees in the following sense:
“excellent enterprises value the persons that work for them and create a culture that allows fo get all the
personal goals and those of the enterprise in the most profitable for both parts way. They develop people’s
abilities and encourage justice and equality. They care about the employees, communicate with them, reward
and appreciate them, so the employees are motivated, their commitment with the company increases, and
they use their abilities and knowledge for the enterprise’s benefit’. (Guide Review of managing people, p. 8).

Given the fact that people’s behavior is basic for providing of services of high quality, because they have a
direct contact with clients, it can be said that the service's quality and the image of the enterprise depends on
the employees. In addition, if we consider the previous paragraph that say that the employees’ behavior
depends on their labour satisfaction, it becomes a highly important aspect to be taken into account by the
managers of any enterprise that would like to provide a quality service. According to Yee et al. (2008) the
satisfied employees work better and try to provide a service of higher quality (Loveman 1998; Silvestro and
Cross 2000).

In this sense, an argument that “#he employee’s satisfaction improves the quality of a service” is based on the
theory of the equity of social exchanges (Blau 1964; Organ 1977); this theory makes reference to the fact that
when managers of an enterprise offer appropriate work conditions that make the employees feel more
satisfied, they tend to “correspond” appropriately through their efforts doing their work, a reciprocal fact
between a company and an employee that leads to the quality of services; it means that the employees’
satisfaction has a positive effect on the quality of services (Wayne et al. 1997; Flynn 2005).

According to Snipes et al. (2005), the researches on labour satisfaction and quality of services are the most
studied phenomenon in the literature on organizational behavior. Several researches find out that labour
satisfaction influences positively on the quality of services (Yoon et al. 2001; Hartline and Ferrell 1996).
According to Heskett et al. (1994) quoted by (Snipes et al. 2005, p. 1331), “financial efficiency of an
enlerprise arises from the clients’ satistaction that in turn arises from the employees’ efficiency that in turn
arises from the employees’ satisfaction’.

Taking into account everything told previously, labour satisfaction and quality of services are closely related.
An employee works better and provides a higher level of quality to the services, if he is motivated and
rewarded by his supervisors that makes him feel more satisfied in the company. According to Zeithaml and
Bitner (2000), quality of services depends directly on the impression that the employees cause to the clients.
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Tools to measure labour satisfaction

There are several ways to measure labour satisfaction, for example, those quoted by Melia and Peiré (1989).
On one hand, there are global measures and on the other hand, there are specific aspects.

According to Harpaz (1983), there are other ways of measuring of labour satisfaction, as, for example, direct
and indirect methods. The direct ones, or those based on the European model of EFQM management
(Osakidetza/ Servicio Vasco de Salud, 2001:33) are to facilitate the process of the EFQM self-evaluation.
These methods allow to collect information on attitudes of the interviewed people in relation to the work
dimensions; the interviewed persons answer according to a scale offered for each item of the questionnaire.

The indirect, or traditional, methods are based on the information of the attitudes of the interviewed people
that is more precise that the one of the direct methods; they have a number of disadvantages as subjectivity
of interpretation and difficulty of quantification of the answers. There are several kinds of indirect methods, as:

— Minessota Satisfaction Questionnaire- MSQ (Weiss et al. 1967) that has as its basis the theory of
adaptation to work.

— Job Diagnostic Survey- JDS (Hackman and Oldham 1979) that was developed to observe the effects of
different characteristics of work on individuals.

— Job Satisfaction Survey- JSS (Mueller and McCloskey 1990) tries to measure satisfaction through nine
subscales apart from global satisfaction.

— Job Descriptive Index- JDI (Smith et al. 1969) tries to measure work through five dimensions related with
it.

— Questionnaire S4/82 (Melia et al. 1986) allows to evaluate satisfaction with supervision and involvement
in the enterprise; with physical environment; with material service; with remuneration, basic service and
job safety; with interpersonal relationships and intrinsic satisfaction with a job.

— Job in General Scale- JIG (Ironson et al. 1989) allows to evaluate general satisfaction of an employee,
being its second goal to measure some dimensions of job.

— Multidimensional scale of job satisfaction (Shouksmith et al. 1990) contains salary, opportunity of
promotion, relationship with the colleagues and job conditions.

— Overall Job Satisfaction (Warr et al. 1979).

METHODOLOGY
Universe and field of study

The employees of a Thermal Centre in Spain have formed population of this study. The Thermal Centre has
facilities where treatments are performed with mineral hot spring water and in the same building there is a 4
stars hotel with 105 rooms that also has a restaurant, a coffee-shop and an 18 hole golf course. The Thermal
Centre has 55 employees both permanent and seasonal that belong to eight departments. It is the only one
Spanish Thermal Centre that has three Q (hotel, thermal resort and golf course) awarded by the Spanish
Tourist Quality Institute of the Tourism Ministry.

Questionnaire and measurement

The questionnaire has two different parts. The first one gets the information that allows us to define the profile
of the interviewed persons (socio-demographic and labour), and the second one evaluates the labour
satisfaction of the employees. A measuring tool is an adaptation of the questionnaire used by Osakidetza/
Servicio Vasco de Salud (2001, p. 10), that deals with areas recommended by the EFQM Model and that
takes into account all the aspects included in the personal criterion (Facilitative Agents) and in the criterion of
the personal results. The employees were also asked about environmental policy and impact.

All the employees of the Thermal Centre have marked their level of satisfaction with 13 dimensions identified
in the EFQM model linked with the employees’ satisfaction plus environmental aspect. These aspects are
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labour conditions, training, promotion and professional development, recognition, payment, organization and
change management, labour climate, internal communication, knowledge and identification with objectives,
perception of the executives and environmental policy and impact. A question on general perception of the
level of satisfaction has been also made, so the questionnaire has 38 items. A Liker scale has been used,
being 1 very unsatisfied and 5 very satisfied.

For the distribution of the questionnaire among the employees, an HR department of the Thermal Centre has
been got in touch with asking for their collaboration and their permission to hand over the questionnaire to all
the employees. The questionnaire was collected guaranteeing the anonymity of the respondent to avoid the
bias the answers. It was handed over the 6th of March, and it was picked up 20 days later. The response
index is a 76.36% that means 42 of the 55 employees. The sampling error is 7.50 for the level of confidence
of 95 % 7= 1.96 p=g=0.5.

Validation of the measurement scale

The current study used SPSS 19.0 to validation of the measurement scale using exploratory factor analysis
(EFA). The psychometric properties of the scales (reliability, validity and dimensionality) are analyzed
(Anderson and Gerbing, 1988); the item-total correlation of each of the proposed scales is observed
(recommended minimum value 0.3 by Nurosis, 1993) and Cronbach 's Alpha was verified (greater than 0.7
according to Nunnally, 1979). To check the unidimensionality, an EFA was conducted with varimax rotation
(Bagozi and Baumgartner, 1994) that allows us to determine which observable variables loaded on which
latent variables: explained variance (must be greater than 50%) and factor loading (loadings lower than 0.3 are
considered significant according to Hair et al, 1999).

Table 1- Results of the Exploratory Factor Analysis (EFA)

Factors Identified and number of items Cronbrach s Alpha .It?ms % Explau.led
eliminated Information
Relationship with supervisors (6 items)-RS 0.920 71.75%
Involvement (2 items)-l 0.780 82.00%
Received recognition (1 items)-RR - -
Environmental policy and impact (3 items)-EPI 0.974 95.13%
Promotion and professional development (3 items)-PPD 0.879 80.77%
Labour climate (2 items)-LC 0.601 71.45%
Training (3 items)-T 0.949 Do not delete 90.91%
Internal communication (3 items)-IC 0.899 any item 83.52%
Knowledge and identification of objectives (2 items)-KIO 0.954 95.63%
Organization and change management (3 items)-OCM 0.770 70.23%
Work conditions (4 items)-WC 0.907 79.33%
Perception of executives (2 items)-PE 0.958 96.10%
Salary (2 items)-S 0.773 81.63%
General perception (2 items)-GP 0.699 77.33%

Source: Authors’ own data

The results show that measuring instrument of reliability shows that all items have an item-total correlation
above the recommended 0.3 minimum and the Cronbach Alpha in all scales is greater than 0.7, which
indicates adequate internal consistency (table 1). With regard to unidimensionality analysis, their results did
not lead to removal of any item; in all cases the factor loadings are greater than 0.5 and the accumulated
percentage of explained variance is greater than 50% in each of the scales.

With regard to the content validity of the scales it is based on the literature review for the design of the scales;
they were taken as reference the EFOM Model and the work performed by Osakidetza/ Servicio Vasco de
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Salud (2001), Garcia-Pozo et al. (2010), Pérez-Ciordia et al. (2012), Robles-Garcia et al. (2015). Convergent
validity implies that the same measured phenomenon of several independent forms leads to similar results
and the reliability of the measurement scale through the coefficient Cronbach's alpha reflects the degree of
cohesion among the items on the scale and is therefore an indirect indicator of convergent validity.

We analyze the correlations between different scales and particularly with general perception (table 2). In all
cases there is correlation, but it not significant in the relationship between relationship with supervisors with
knowledge and identification of objectives and labour climate; involvement with labour climate. We can see
that there is a correlation between all the scales used to measure job satisfaction with general perception.

Table 2- Pearson correlation between scales

RS | EPI PPD LC T IC KI0 ocMm wc PE S
RS r 1 .685** .315* .355* .265 421 .450** .277 .546** .402** .367* .388*
1 r .685** 1 .315* .514** .297 .529** .615** .480** .599** .465** 589** 4447
EPI r .315* 413 1 .738** .593** .799** .746™* .592** .597** .759** .678** .573**
PPD r .355* .514** .738** 1 .659** 841" .886™* 676" .739** .814** 816™* .743**
LC r .265 .297 .593** .659™* 1 .735** .788** .540** .749** .805** .800** .806™*
T r 421 .529** .799** .841** .735** 1 .867** .725** .789** 913** .864** .770**
IC r .450** .615** .746™* .886™* .788** .867** 1 .654** .815* .815** 874 791"
KIO r .277 .480** .592** .676™* .540** 725 .654** 1 .813** .802** 751 .654**
ocMm r .546™* .599** .597** .739** .749** .789** .815** .813** 1 .842** .859** 774"
wcC r .402** .465** .759** .814** .805** 913** .815** .802** .842** 1 859** .801**
PE r .367* .589** .678** .816** .800** .864** .874** .751** .859** .859** 1 .815**
S r .388* 444 .573** .743** .806** .770** .791** .654** 774** .801** .815** 1
GP r .323* .482** .752** .875** .703** .862** .840** .770** 779** .810** .829** .719**

r = Pearson correlation; ** correlation significant at 0.01; * correlation significant at 0.05
Source: Authors’ own data

DATA ANALYSIS

We have started to analyze the data observing the profile of the employees who answered the questionnaire.
They belong to all the departments of the Thermal Centre, having the cleaning department the highest rate of
answers (26.19% of the total), being 62% women and 38% men. Regarding the educational level, a 16.67% of
them are licensed, and a 9.52% have professional training. An 81% of them (34 employees) are permanent,
and a 19% are seasonal; the shifts are rotating. The data show that a 40% of the employees have been
working in the enterprise for 5-8 years, and a 15% - for more than 8 years.

To analyse labour satisfaction of the interviewed employees we have measured their level of labour
satisfaction with all the job dimensions that we have taken into account, and it has been compared with the
level of general perception. The table 3 shows the average and standard deviation of each dimension. An
analysis of reliability has been done as well; it studies internal consistency of each tool of measuring. For this
aim a Cronbach’s alpha has been used that evaluates internal consistency of the scale through an average
correlation of each variable with the rest of the scale. All the scales are over the minimum recommended
value of 0.7 (Nunnally 1979).

The best valued dimensions, it means, those where the employees have a higher level of satisfaction, are:
their relationship with supervisors, possibility to participate in the improvement process and decision making
in their work area that the company gives them, and recognition of their work that the employees receive from
their supervisors; all of them are the dimensions that have obtained an average of more than 4 points (being 4
“satisfied”). To the contrary, the less valued dimensions are the level of satisfaction with the salary, with
perception of the executives related to the decision making and receptivity to the employees’ demands and
the work conditions; all of them valued with more than 3,70 in average (being 3 not satisfied neither
unsatisfied).
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The employees have been asked to value “a general perception of the level of satisfactior’’ that allows to
compare the deviation between the valued level of satisfaction taking into account each dimension and
general perception valued in a general way. An average of 4.09 has been obtained, if we take into account an
addition of the averages obtained from each of the 13 valued aspects and an average of 4.26 in the case of
general perception, the deviation is 0.15 in favour of general perception. As a conclusion, we can say that the
employees are satisfied with the company.

Taking into account standard deviation, we can conclude that both average standard deviation of the studied
aspects and the one of general perception are practically the same: 0.12 and 0.10. Therefore, variability
between the collected data in general is uniform.

Table 3- Studied aspects

Level of satisfaction with Average* Sta'.‘d?rd Cronbach’s
deviation o
Relationship with supervisors 4.50 0.10 0.920
Involvement 4.45 0.00 0.780
Received recognition 431 0.00 -
Environmental policy and impact 4.17 0.10 0.974
Promotion and professional development 413 0.10 0.879
Labour climate 411 0.36 0.601
Training 4.08 0.05 0.949
Internal communication 4.02 0.05 0.899
Knowledge and identification of objectives 4.01 0.08 0.954
Organization and change management 3.94 0.36 0.770
Work conditions 3.86 0.22 0.907
Perception of executives 3.79 0.07 0.958
Salary 3.75 0.05 0.773
All the previous dimensions 4.09 0.12 —
Level of satisfaction general perception 4.26 0.10 0.699

* 1: Very unsatisfied; 2: unsatisfied; 3: Not satisfied neither unsatisfied; 4: Satisfied; 5: Very satisfied

Source: Authors’ own data

Regarding general perception of labour satisfaction (graphic 1), a 57.14% said that they were very satisfied
both with the quality of services that they offer to their clients and with the way they feel working in this

company.

Graphic 1- Level of satisfaction general perception

57.14%

Evaluate quality of services 28.57%
that your company provide 9.52%
to the client very satisfied

4.76% W satisfied

M neutral
57.14% unsatisfied

How do feel working in the 23.81%
Thermal Centre? 7.14%

4.76%
7.14%

M very unsatisfied

Source: Authors' own data
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With the aim to determine the areas to be improved, each studied work aspect is analysed to evaluate labour
satisfaction separately, taking into account the items that are used to measure the level of satisfaction.

Level of satistaction with work conditions and training

The employees are not satisfied neither unsatisfied with their work conditions with an average of 3.86 in
general terms, being the best valued item safety conditions (4.05) and the less valued with an average of 3.55
is the way their company obey the agreement/regulations/labour laws. We can also see that a 76.19% of the
employees are satisfied or very satisfied, being only a 7.04% those who are not.

Table 4- Work conditions and training

. g Unsatisfied
Satisfied or
Average very satisfied Neutral or very
unsatisfied
Level of satisfaction WORK CONDITIONS
Safety conditions 4.05 76.19% 16.67% 7.04%
Physical and environmental conditions 3.95 73.81% 16.67% 9.52%
Working timetable 3.90 64.28% 28.57% 35.72%
The way their company obey the 3.55 59.52% 16.67% 23.81%
agreement/regulations/labour laws
Level of satisfaction with TRAINING
Opportunities of training for professional 4,12 83.34% 9.52% 7.14%
development
Received training for professional development 4.10 80.96% 11.9% 7.14%
Response to requests for training 4.02 78.90% 14.29% 6.81%

Source: Authors’ own data

Regarding the dimension of training, we can say that the employees are satisfied with it with the average of
4.08. The Table 4 shows the averages of the items that we have used to measure the training aspect; the
scoring is very homogeneous being more than 4 points (satisfied) for all the items.

Level of satistaction with promotion and professional development, received recognition and salary

The level of satisfaction with promotion and professional development has an average of 4.13 and has more
than 4 points in three items used for measuring. As we can see in the table 4, an 83.33% of the employees
are very satisfied or satisfied with their job and the level of use of their professional abilities; a 76.19% of them
are very satisfied or satisfied with the expectations of promotion or professional development. In this last item,
a percentage of the employees that say that are unsatisfied is the highest one (23.81%).

Table 5- Promotion and professional development, received recognition and salary

Average Satisfied or Neutral Unsatisfied or
very satisfied very unsatisfied
Level of satisfaction with promotion and professional development
Satisfaction with their job 421 83.33% 7.14% 16.77%
Level of use of professional abilities 417 83.43% 9.52% 16.57%
Satisfaction with the expectations of 4.02 76.19% 14299 93.81%

promotion or professional development
Level of satisfaction with received recognition

Recogmhon of well done job by the 431 83.33Y% 14.29% 5 38%
supervisors

Level of satisfaction with salary
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Salary in relation to the rest of aspects 3.79 64.28% 21.43% 35.72%
Salary in relation with the done job 3.71 66.67% 16.67% 33.33%

Source: Authors' own data

Speaking about the recognition of the employees by the superiors for a well-done job, the average is 4.31, so
they are satisfied. An 83.33% of the interviewed employees are very satisfied or satisfied and only 2.38% of
them say that they are unsatisfied with this recognition.

Salary is one of the lowest valued aspects by the employees of this company with an average of 3.75 points; it
is very close to 4 points that means “satisfied”. Both the salary paid to the employee and the rest of the
aspects have an average of 3.71 and 3.79 points respectively. It means neutral labour satisfaction, not
satisfied neither unsatisfied with the mentioned items (Table 5). A percentage of the employees who say that
they are unsatisfied or very unsatisfied is very high (35.72% and 33.33% respectively).

Level of satistaction with supervisors and involvement

Relationship with supervisors is the best-valued dimension having 4.50 points as an average (Table 6). If we
observe valuation of the items separately, the employees have a higher level of satisfaction with supervision by
their bosses and with an ability of their direct supervisor to practice their organizational functions with an
average of 4.60 in both cases; none of the employees said that they were unsatisfied with this relationship.
Observing the percentage of the collected data, we can see that a 90% of the interviewed employees are very
satisfied or satisfied with the relationship with their supervisors taking into account all the analyzed items but
an item that measures orientation and support received from their direct supervisor for a work practice
(83.33%).

Table 6- Relationship with supervisors, involvement, and organization and change management

Satisfied Unsatisfied
Average or very Neutral or very
satisfied unsatisfied
Level of satisfaction with the relationship with supervisors
Supervision exercised over you 4.60 95.24% 4.76% —
Ab|l|ty of your direct supervisor to practice his organizational 460 95 249 4.76% _
functions
Evaluayon of professional relationship with your direct 457 90 48% 9.50% _
supervisor
Personal treatment received by your direct supervisor 4,48 90.48% 9.52% —
The way your direct supervisor judges your tasks 4.40 95.24% 9.52% —
Orientation and support received by your direct supervisor 438 83.33% 16.67% _

for your work practice

Level of satisfaction with involvement
Possibilities to be involved in the process of improvement of
your job
Frequency of request by your supervisor to take part in
decision making that can affect your labour area

Level of satisfaction with organization and change management

Work organization in your labour area 4.36 90.48% 9.52% -
Level of knowledge on structure, functional areas and
activities of the Thermal Centre
Coordination between several areas 3.67 52.38% 35.71% 11.91%

Source: Authors' own data

4.45 90.48% 9.52% -

4.45 88.09% 11.90% —

3.81 61.90% 28.57% 9.53%
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The dimension of involvement as well as relationship with the supervisors is highly valued by the employees
with an average of 4.45 points. The Table 5 shows that the employees are very satisfied both with the
frequency of requests by their supervisors to take part in decision making about projects that affect their job
and possibilities to take part in the process of improvement of functioning of their job; speaking about
percentages, 88.09% and 90.48% of the employees respectively.

Organization and change management with an average of 3.94 points allow us to say that the employees are
not satisfied neither unsatisfied with job organization in their area (4.36), but not with coordination between
other work areas (3.67) neither with a level of knowledge on functional areas, activities of the Thermal Centre
and its structure with an average of 3.81 points (Table 6). In both items a percentage of satisfied or very
satisfied employees is of 61.90% and 52.38% respectively

Level of satisfaction with labour climate, internal communications, and knowledge and identification of
objectives

Average evaluation of labour climate is 4.11, so it allows us to say that the employees are satisfied. They are
satisfied with relationship between the colleagues of the same area (4.48), and they are neutral (not satisfied
neither unsatisfied) valuating relationships between the colleagues in different areas; in this case a percentage
of unsatisfied employees is high (15.06% - Table 7).

Global average in internal communication is 4.02 points. The main part of the interviewed employees says
that they are very satisfied or satisfied with internal communication in the company, especially with the fact
that they are informed about decisions made by the executives of the Thermal Centre and that they have
information enough to develop their job in a correct way; speaking about percentages, a 78.59% and 73.81%
of the employees respectively. An 80.95% of them say that they are satisfied or very satisfies with
repercussion of suggestions/contributions done to improve their labourr area (Table 6).

Table 7- Labour climate, internal communications, and knowledge and identification of objectives

Satisfied or Unsatisfied
Average very Neutral or very
satisfied unsatisfied

Level of satisfaction with labour climate
Relationship between the colleagues and labour atmosphere in
your labour area
Relationship between the colleagues and labour atmosphere
between different areas

4.48 88.01% 7.14% 4.76%

3.74 75.42% 9.52% 15.06%

Level of satisfaction with internal communication
Information about decisions made by the executives that affect an

4.07 78.57% 9.52% 11.91%
employee
Repercussmn of suggestions/contributions done for the labour 4.00 80.95% 11.90% 7 15%
area improvement
Information received for a correct work practice 3,98 73.81% 16.67% 9.52%

Level of satisfaction with knowledge and identification of objectives

Level of knowledge about objectives, projects and results 4.07 73,81% 23.81% 2.38%
Appropriateness of goals and plans of your labour area 3.95 69.04% 26.19% 4.77%

Source: Authors' own data

Achievement of goals is an essential point for any company that basically depends on the employees, so they
have to be informed about them and about the result as well, either positive or negative. Table 7 shows that
the employees of the Thermal Centre are satisfied with their level of knowledge of objectives, projects and
results (73.91%), but they are neutral (3.95 in average) speaking about the level of adjunction of plans and
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projects to each labour area, so a percentage of satisfied or very satisfied employees decreases (69.04%). A
26.19% of the employees are not sure about the effectiveness of the projects and plans, and 4.77% shows
clearly their dissatisfaction.

Level of satistaction with perception of the executives and environmental policy and impact

The executives of the company have a very important role for the enterprise, because they decide which kind
of work has to be done, when and in which way. There is a number of the employees that are not satisfied
neither with the decisions that are made by the executives nor with receptiveness of them towards the
problems of the employees. A percentage of these employees is 11.91 and 16.66 respectively.

Table 8- Perception of executives, policy and environmental impact

Satisfied or Unsatisfied
Average very Neutral or very
satisfied unsatisfied
Level of satisfaction with perception of the executives
Receptiveness of the executive towards problems/demands 383 69.04% 19.05% 11.91%
of the employees
Appropriateness of decisions made by the executives 3.74 69.05% 14.29% 16.66%
Level of satisfaction with environmental policy and impact
Importance of program of environmental management 4.24 78.57% 14.29% 7.14%
Level of implication with the program of environmental 491 83.33% 9.50% 7 15%
management
Adequacy of environmental policy 4.05 76.19% 16.67% 7.14%

Source: Authors’ own data

Environmental policy exists in the Thermal Centre as well. It is executed through the managers that promise to
have a responsible attitude towards the environment, and to require other employees and companies and/or
persons working for it to have it as well. Taking into account the answers of the interviewed employees (4
points in average), we can say that the employees are satisfied with environmental policy and impact of the
company with an average higher than 4 in three analyzed items (Table 8).

Finally, we want to find out is there are any difference between the level of satisfaction of the employees
dependent on the employees’ sex (16 men and 26 women) and kind of contract (34 permanent employees
and 8 seasonal). A ttest has been done; it has helped us to compare the averages of both groups at the same
time. First of all, we have proved the equality of variances using Levene's test, because these two groups have
different size so we could do a normality test.

Table 9- Statistic tests of comparison of the averages according to sex and kind of contract

Level of satisfaction with Levene’s test t-test Levene’s test t-test
Sig Sig.
F Sig. t Sig. F Sig. t Sig.
Relationship with the superiors 0.371 0.546 -0.986 0.330 >0.05 2.926 0.095 0.022 0.982 >0.05
Involvement 0.001 0.981 -1.973 0.055 >0.05 3.081 0.087 1.022 0.313 >0.05
Received recognition 0.533 0.470 -0.761 0.451 >0.05 0.204 0.654 0.228 0.821 >0.05
Environmental policy and impact 10.397 0.003* -2.161 0.044 <0.05 6846 0.012* 1.562 0.0157 >0.05

Promotion and professional development  15.400  0.000* -2.644 0.016 <0.05 6.695 0.013* 0.764 0.467 >0.05

Labour climate 42947  0.000* 3.670 0.002 <0.05 1.408 0.242 0.824 0415 >0.05

200



Training 4.174 0.048* -3.416 0.003 <0.05 5934 0.019* 1.138 0.287 >0.05

Internal communication 6.693 0.013* -3.077 0.006 <0.05 4.191 0.047* 0.812 0.439 >0.05

Knowledge and identification of
objectives

1.039 0.314 -2.038 0.048 <0.05 3047 0.089 2284 0.028 <0.05

Organization and change management 1.549 0.221 -3.821 0.000 <0.05 1.178 0.284 1.527 0.135 >0.05

Work conditions 0,097 0.347 -2934 0,006 <0.05 5600 0.023* 0977 0.357 >0.05
Perception of the executives 7.508 0.009* -4.081 0.001 <0.05 0.955 0.334 1.092 0.281 >0.05
Salary 4.320 0.044* -3.896 0.001 <0.05 0425 0518 1.251 0.218 >0.05
General perception 11.887  0.001* -2.406 0.027 <0.05 22.303 0.000* 1.398  0.202 >0.05

* As there are some differences of variances, a Kruskal-Wallis test has been used (a chi-squared test). Sig. <0,05 means that the differences are significant. Sig. > 0,05 means that the differences are not significant.

Source: Authors’ own data

As for the Levene’s test, we can observe that there are several dimensions that do not have homogeneity of
variances, so finally the Kruskal-Wallis test is applied. In the sex analysis we can see that the hypothesis of
equality is denied in several dimensions (sig. <0.05) because there are significant differences, and we can say
that there is an association between a dependent variable (sex) and the independent one (dimension). In the
contract analysis, we cannot deny the hypothesis of equality of the variances with the exception of “/eve/ of
satisfaction with knowledge and identification of objectives’ where we can say that there are significant
differences between permanent and seasonal employees.

We have also analyzed a matrix of correlations of the dimension of labour satisfaction that belong to a quality
of service questions. The data reveal that there is a significant Pearson product-moment correlation ()
between satisfaction and quality of service dimensions in exception with “refationship with your supervisors’
dimension (r=0.237, sig. 0.130) and “involvement” (r=0.280, sig. 0.073).

CONCLUSIONS

The main contribution of this study is the validation of the proposed scale, the results show that the scale is
reliable and valid for use by the thermal centers as a tool to measure job satisfaction. This scale basis using
the EFQM model is very new and has been used in health services (Osakidetza/ Servicio Vasco de Salud,
2001; Garcia-Pozo et al., 2010; Pérez-Ciordia et al., 2012; Robles-Garcia et al., 2015) but it had not been
validated statistically.

A second contribution of this work and not least important, on one hand, to obtain a global evaluation of
satisfaction of the employees, and on the other hand, to detect weaknesses of each dimension or factors
belonging to it; it would help us to give to the executive manager of the Thermal Centre the dimensions that he
has to take into account and to work with them, that are the weaknesses detected by this research, so he
could improve labour climate that in an indirect way influence on clients through the quality of services.

Speaking about labour satisfaction, if we take into account the results of this research we can say that the
employees of this enterprise are satisfied with their organizational climate with an average of 4.09 (average of
dimensions) and 4.26 (general perception) respectively. Following the strategy offered in the book of
evaluation and improvement of satisfaction of personas working in enterprises that provide services
(Osakidetza/ Servicio Vasco de Salud 2001), considering that excellent areas have more than 43% of satisfied
employees, strong ones (41-43%), with possibilities of improvement (39-41%) and those that have to be
improved (< 39%), the final results are:

— Excellent areas: relationship with supervisors, involvement and received recognition.
— Strong areas: environmental policy and impact, promotion and professional development and labour
climate.
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— Areas with possibilities of improvement: training, internal communication, knowledge and identification of
objectives and organization and change management.
— Finally, the areas that need to improve their work conditions are perception of the executives and salary.

To make improvements in the company, the executives have to delete the weaknesses where the employee
feels himself less satisfied; it means, to improve work conditions, perception of the executives and salary, and
to keep relationship with supervisors, level of satisfaction with their involvement and with received recognition.

As regards the limitations, the first relates to the study population is restricted to a single company, which
prevents comparisons with other environments and situations, or to generalize the findings. A second
limitation is related to the cross section thereof; it has been performed in a specific moment in time.
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ABSTRACT

Purpose — This study was carried out to describe and analyze how the process of implementation of a quality
model in a small software industry in Brazil improves its level of development production.

Design/methodology/approach - Based on the literature review of quality models and the needs of the
company, the most suitable model was chosen and applied to the situation, being the Brazilian Software
Process Improvement (MPS.Br) the chosen one. The process was presented and than applied in the industry,
in witch the scenario was described and the before and after were compared.

Findings — The rate of performance was improved among other factors, showing the success of the quality
model.

Originality/value — The research considers the applicability of a quality model in the process of software
development, which is still limited in literature. The study concentrates on the quality model that suits the
needs of the company, improving the development processes and showing what was necessary to implement
in order to get the desired results. It also expects to contribute with future references for the companies and
enthusiasts who desire to know more about the process.

Keywords: Quality, Certification, Process, MPS.BR, Implementation.

Article classification: Case study.
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1. INTRODUTION

The technology area, especially the development of software, demands constant learning and recycling of the
professionals viewing the demand from new technology introduced on the market daily. In this scenario of
constant innovation is necessity the search of new methods of obtaining results and accompaniment of the
market.

The everyday life inside the software development area is know for a great pressure regarding the deadline,
cost of operations and the quality of the product. Regardless of the size of the team, many organizations have
trouble dealing with those activities. In this scenario many quality models were developed, offering the
companies efficient methods in development and maintenance of software.

With the constant search for quality and edge, the organizations have been recurring to the certified software
quality models, providing the client with the guarantee that their processes follow a standard to assure a
satisfactory result. This certification can be defined as a series of regulations that help to guide the
implementation of a quality system and is certified by a third part entity.

This study will describe and discuss the process of implementing and certifying the Brazilian Software Process
Improvement, MPS.Br, in a small technology company in Brazil, expecting to gain improvement in the
productivity levels as well as getting to know how exactly happens the process of software development.

2. LITERATURE REVIEW

The process of quality achievement goes beyond delivering a product or providing a service within the pre
assigned characteristics, according to Ambrozewicz (2003). It covers the global process from the resources
used, passing through the controlling of the process, the professional qualification to the consumer service.

Crosby (1990) defines quality as a system that prevents flaws, by making right the first time around. As for
Deming (1986) quality means accordance, prevention and continuous improvement. As it is, quality acquires
different meanings depending on the clients needs and demands, as the necessities changes, the concept of
quality does as well.

Therefore, quality is not an absolute measurement, but a goal to be reached, that is in constant change, in the
same pace as the clients necessities develop. (Starke et al, 2012). As for software quality, it contemplates a
complex combination of factors that vary according to the different applications and clients who require the
software (Pressman, 2005).

According to Rouiller et al. (2003), many models and software quality standards have been proposed through
out the years, in the following sections the most used quality models are presented.

2.1.1SO STANDARD

The International Organization for Standardization (ISO) is a non-governmental organization and its existence
was motivated by the need of an international reference to regulate the contractual obligations between the
supplier and the buyer that focused on the assurance of maintenance and uniformity of the product.

The most recognized models, such as ISO 9001, became know for the quality of the product, closer to the
client perspective. According to Cattes e Chiossi (2001), the technological evolution, between other reasons,
have elevated the clients minimal standards expectations. In this note the inexistence of problems was left
behind as a competitive differential and became a basic requirement accompanied by usability, costumer
service and others features.

The ISO standardization has as its disadvantage the applicability, the process of implementation is complex
and confusing for newcomers and the certification is bureaucratic which makes following the requirements
harder since the software industry is very dynamic and virtual.

207



Proceedings of the 2~ ICQEM Conference, Guimaraes, Portugal, 2016

2.2.CMMI

The Capability Maturity Model - Integration (CMMI), is an international model for quality in software
development, it was created by the Software Engineering Institute (SEI). According to the SEI (2010)
organizations from different natures including aerospace industry, financial, software, hardware, automobilist e
telecommunications, use CMMI for development processes.

The model contains practices that cover management projects and processes, system and software
engineering as well as other supporting processes throughout development and maintenance. It uses
professional judgment as well as common sense, as described in the Technical Report released by the SEl, to
understand the model CMMI which is divided in six capacity levels as shown:

-

Maturity ladder
: Optimizing
‘ Focus on process improvement
Quantitatively
‘ Process measured and controlled Managed

Process characterized for the organization
and disproactive

Process characterized for Projects
and is often reactive

Process unpredictable,
poorly controlled and
reactive

Figure 1 — Maturity Ladder
(http://www.qaiglobalservices.com/Minisites/High_Maturity_Leadership/index.asp)

In order to reach each individual level, the organization must satisfy all given goal associated with each
process area.

Even with all benefits that CMMI can offer a company, according to Sutherland (2008), there are a few
negative points that must be considered, a few being:

e Great cost and time invested in the implementation (high maturity levels) — counter interacts with the
Brazilian reality;

e Respects the process but ignores the people;
e Does not focus on internal problems;

e [s not business-oriented:;

e |gnores technical and organizational structure;

e Focus in internal efficiency and ignores external competitiveness
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2.3.IMPROVEMENT OF THE BRAZILIAN SOFTWARE PROCESS

According to the data shown by the Federal Association of Brazilian Informational Technology Industries the
amount of Brazilian software industries who carry any type of quality certification makes for only 11,8% of the
total in 2014, as for ISO 9000 certification that number comes to 3,9% of the total and CMMI only 3% of these
industries, these ones being multinational industries. (Assepro, 2014).

Companies Certified in 2014

5%

B No Certification ®|SO ®&CMMI Other Certification

Figure 2 — Companies Certified in 2014

As claimed by Sommerville (2004), throughout the past years, the organizations interests in process
improvement has grown. With the growth in technologies development in Brazil, the knowledge about
standards and process improvement began to reach all companies, but the certifications available were
difficult to become reality, either it financially or methodical, in this scenario the Brazilian market developed
the MPS.BR. Created in 2003 by SOFTEX to improve the capacity of software development in Brazil. It had as
base two international models for quality the CMMI (Capability Maturity Model Integration) and the 1SO
International Organization for Standardization), as well as software engineering practices and the necessities
of the Brazilian market.

The MPS.BR model was as its advantage an economically viable way for the small industries to reach the
benefits of the improving software process in a reasonable window of time. It brought a gain in competition to
the national industries.

2.4.STRUCTURE OF THE MODEL

The MPS.BR is an improvement model, it purposes requirements that must be met by the companies as well
as a software evaluation process, making it more accessible for small and medium companies to be certified
and acquire a quality standard, attending de needs of nation wide businesses.

In this model there are requirements that must be implemented, they are all listed in a guideline of
implementation so that the company can be certified in the software development area. This models has
different levels of maturity, this being defined as the level of process improvement in which all objectives are
attended (ISO/IEC 15504-1, 2004).Each level of maturity is composed by specific areas with specific
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requirements that must be met, to each superior level all requirements of the previous levels must be met as
well.

All seven levels of maturity in the model are shown ahead:

A e Optimization
i e Quantitatively Managed
e Defined
_ « Widely Defined
_ e Partially defined

e Partially Managed

Figure 3 — MPS.BR Maturity Levels (adapted from: http://www.fumsoft.org.br/qualidade/modelo_mpsbr)

The first levels is the level G, the more mature one is the level A. Each level shows different control rates in the
process and the quality that com be expected from the organization.

A small company usually has a great distress to achieve the first level of maturity since the environment is
usually chaotic taking control and having records of production can be very complex, therefore there is a great
amount of tools available to help nowadays making the implementation process simpler.

2.4.1. MATURITY LEVEL G

The first maturity level is G (Partially managed) that covers two areas, Requirement management and Project
management. This level is composed by the most critical processes in management. Intending to improve
project control, the organization must implement supporting processes for software development, those are
found in the next level, F (Managed).

Within level G planning, execution and process control must be observed, establishing commitment to fulfill
the processes and maintain the visibility to the managers. The two areas defined in this level are: Project
Management (GPR) - with the purpose to identify, coordinate and control tasks and recourses, also to provide
information about the project, and Requirement Management (GRE) - with the purpose to manage the clients
requirements and break those into smaller tasks to be coded, to identify inconsistencies in the product and on
the project by knowing the usability of the product.

2.4.2. MATURITY LEVEL F

The second maturity level is the F (Managed), as shown in the following image, this level is composed of the
level G areas added with new areas.
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*Measurement{MED)
- Configuration Management (GCO)
Level F - Acquisition (AQU)
*Quality Assurance(GQA)
- Project Portfolio Management (GPP)

* Project Management
(GPR)
Level G * Requirement Management
(GRE)

Figure 4 — Level F areas

The areas introduced by level F are:

Quality Assurance (GQA) - to assure that products and processes execution are following the standards stated
in the documentation. This supporting area is responsible to maintain control and accordance in the
productive process through documentation analysis, it is a critical area for the MPS.BR since it is the company
way of keeping everyone's job as it was designed.

Measurement (MED) - to collect, store, analyze and report all data from the development process and the
projects, with the measurements is possible to establish indicators and goals to each individual project.

Configuration Management (GCO) - has the purpose to establish and maintain the integrity of all products and
projects, this area is responsible to for the security of the archive, giving access to the files, and to track every
change in the source-code, the core of the product.

Project Portfolio Management (GPP) - has the purpose to initiate necessary projects in order to meet the
strategic objectives of the organization. This area is not necessary for companies who do not work with new
projects and only maintain existing products.

Acquisition (AQU) - with purpose to manage de acquisition of products that satisfy the need of the company.
This area is necessary for industries who buy part of the system from other suppliers.

3. CASE STUDY
This study took place in a small software company in Brazil that has as its areas:

¢ Software development: acts in the market developing efficient solutions, making the clients life simpler and
gaining financial and operational return.

e Technical Support: provides technical support to the developed products.

The company has 42 employees in several areas, 15 of those in the software development area. The
development is divided in three teams, with 4 developers per team, each one responsible for one different
product, other than the teams there are also the requirement analyst, who writes all the requisites and work
tasks, the development director who acts as the product owner, bringing the clients needs and as support
there is the quality analyst (the author of this study), responsible for the documentation and auditing of the
processes.

3.1.STUDY SCENARIO

211



In 2010 the company was certified MPS.BR level G in development, having the two initial areas of process
implemented, Requirement Management and Project Management, critical areas for a software project since it
makes the work easier, identifying the needs e providing control for each project.

The company has its processes documented, therefore they are outdated since the previous certification, also
there is no control over the development process. The improvement and need of change is within the culture
of the company and its staff, however there was some changes in the staff and some newcomers do not know
who a quality model works. The firm has responsibilities and roles defined and documented, but the
responsibilities are still tangled together.

The development area of the company has a low productivity rate, with that a lot of effort goes to waste trying
to fix older bugs in the system. Therefore, the directors of the firm decided to invest in the process
improvement, using the MPS.BR model, chosen because of its viability since it is implemented gradually and
easily applicable in small companies and also is subsidized (by SEBRAE) reducing the costs.

With the intention of planning the activities towards software improvement relating to level F requirements a
diagnosis was made with employees who had technical, managerial and administrative knowledge as well as
an external consultant. The diagnosis showed the necessary changes to achieve level F and after the current
situation of the company the implementation process took place during nine months followed by the
certification.

3.2, METHODOLOGY

The implementation happened with the aid of an outside consultant, responsible to prepare an action plan
with every requirement necessary to obtain the certification as well as to achieve the improvement in the
development process, such as an increase in productivity. Inside the company this process was managed by
the development director and by the author of this study, the quality analyst. This process took place in 2014,
from January to September.

4. RESULTS
4.1. Implementation

The company obtained a situational diagnosis, showing how it worked and what needed to be done in order to
obtain the MPS.BR level F certification, then the implementation started. To achieve the level F was necessary
evaluate and implement the needed areas out of the six required, the areas being Measurement (MED),
Configuration Management (GCO), Quality Assurance (GQA), Acquisition (AQU), Project Portfolio Management
(GPP), Requirement Management (GRE) and Project Management (GPR), the last two were legacy only
needing improvement.

After all the required items were implemented the certification was scheduled and it happened with qualified
representative licensed by SOFTEX (the organization responsible for the MPS.BR model).

From the implementation of the certification the documentation improved and was renewed, the
responsibilities were outlined and limited with each career and the teams performance had a improvement
(that could be measured). For each required area results are shown ahead.

4.1.1. Requirement Management

This area had been implemented before, during the level G in which the company was certificated in 2010,
but the project management software has changed since then and the new standards were not registered
although a pattern was followed since the responsible for all inputs in the system was only one person, the
requirement analyst.

In this area was only necessary to document the process done by the analyst in the management system,
making the standards available for every company member. There was no necessary change the standards in
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how to make changes in the source code since it did not change its location or the information that the code
holds.

4.1.2. Project Management

This area had been implemented during the previous certification but was registered in obsolete system, since
than the management system changed and all projects documentation were now being registered in a new
tool called TFS (Team Foundation Server).

The use of this system made the project management easier, giving access only to the interested people.
Each person involved in the project had a profile where the access was limited respecting the need of each
individual. But those processes were not documented and had no standardization, each component of the
team registered information in the way they wanted, so was necessary to stablish standards and document
those, the standards were debated and defined by the director and documented by the quality analyst.

Was also necessary to attribute a responsible for each process in this area, it was then documented. The last
thing necessary for this area was the socialization on how to properly use the TFS, since a great part of the
people involved in development did not know how to properly use all off its functions.

4.1.3. Configuration Management

This area is important to the development process, is the area that tracks every change made in the product,
when it was made, who changed it and is able to change back to a previous state if necessary. It is extremely
important when a bug is reported, so this area is critical.

It was then necessary to introduce this area in the organization, defining standards to the names of files,
where every alteration should be made and how, folders that should be used, and was also introduced the
configuration manager a title attributed to the requirement analyst who had the responsibility to verify the
products folders and files as well as the source code to make sure that every alteration has a responsible
person.

This process assures the integrity of the product and makes it possible to track the responsible for bugs in the
system also been able to identify who is needing training or help with the processes standards.

4.1.4. Quality Assurance

The Quality Assurance was implemented by first hiring a quality analyst, after that was necessary to identify all
the processes related to quality, which were then documented during this procedure the execution of the
quality processes were happening in parallel.

As a quality process there was mainly the auditing, where was used initially a checklist created by the
development director, it was used as a base to the current checklist used in the quality process and is now
divided by each instance of the project, Planning, Execution and Closure, the checklist is also divided by the
process area. It was then possible to measure each area and work on the ones with the worst performance.

4.1.5. Measurement

The measurement started with the improvement in the measures, possible with the help of team members,
who learned that records of hours spent in each task should be done as the standardization.

This area required all data regarding the work tasks, such as how many tasks were done by each team
member, the complexity of those, how many hours were spent in each task, how many bugs were corrected,
how many nonconformities there were in the project, etc. With the data was possible to create indicators and
acceptable levels for each one.

As an example there is the quality checklist, where there is a total amount of requirements and there is the
amount of the ones that were met, with the rate of requirements met is obtained the adherence of the
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process. There is a limit established of 75% of adherence for the project if the indicator is lower, actions must
be taken to make sure that the nonconformities are fixed.

With the measurement is possible to know the development situation in numbers, making it easier to share
and comprehend the progress of the projects and the teams. All measurements are available for every
development member, and the results of each project are shared at the completion of the project.

4.1.6. Acquisition

The acquisition area is not necessary for companies who develop the entire system, is demanded for the ones
who buy systems or modules developed by third parties, since the organization in this study develops all of its
products, the area was not implemented.

4.1.7. Project Portfolio Management

The Project Portfolio Management is necessary only for companies who work developing new products for
each client, the studied company does not develop unique products, it has three products that are maintained
and upgraded, therefore this area was not implemented.

4.2. Certification

The certification process started with the preparation of the company representative, the quality analyst, who
went through the Introduction to MPS-Software course (C!-MPS-SW), mandatory to be a part of the certification
process.

Was then requested the presence of the evaluators certified by the competent organization, SOFTEX.
Approaching the date of the evaluation all documents are compiled, those being the company information
listing all the involved in the process, the confidentiality agreement to assure that all information collected
during the documentation analysis and interviews are confidential, and a general view about the evaluation
days with all the schedules.

In the process four projects are evaluated, two finished ones and two in progress, making it possible to
observe the consistency of the evidence. Since there are three products, and therefore three parallel working
projects in the studied company, only two were considered for the evaluation, with one finished project and
the one which was in progress during the certification.

The evaluation lasted two days, in the first one all evidences were brought up by the two evaluators with the
assistance of the company representative, the quality analyst. Since there were no nonconformities, only
improvement suggestions, the evaluation was able to proceed in the next day, if any nonconformity was found
the process would continue after it was fixed.

The second day of evaluation started with interviews, where all the involved in the projects asked questions,
backing up and confirming what was described in the documents of the company, being able to assure that
the guidelines were the reality. After this moment and after the conference of all documentation of the
implemented areas a meeting with the directors took place, where the they were informed of achieving level F
in development. All documents were signed and than the news were socialized with all other members of the
company. Therefore the news could only be disclosed to the public after the official publication by SOFTEX.

4.3. Improvements with the MPS.BR model

With the implementation of the model MPS.BR is possible to observe improvement in the access of the
companies’ documents, where all processes are registered where the newcomers can read and get
familiarized with the development process and know all the standards established.

Besides that, was possible to observe an improvement in the individual performance levels as shown in the
graphics ahead. The indicator line represents the relation between time spent in the development (in minutes),
the amount of points (complexity of the task) and the amount of tasks completed (development work).

214



Proceedings of the 2« ICQEM Conference, Guimaraes, Portugal, 2016

The first graph shows the performance levels of one team before the complete implementation process.
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Figure 5- Individual Performance levels — February

The second graph shows the performance in the same team after the certification of the model, where is
possible to observe an improvement in the performance rate of all developers, besides that the team is
maintaining a balanced level.
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Figure 6- Individual Performance levels — November

After each project is finished all indicators are presented to the teams observing the developers who had a
lower level of performance and getting to know why it happened, if it is a problem in understanding the
requirements, if it was too complex, if it was a personal reason, since knowing the reason makes it possible
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for the others to help someone who is struggling. Also each member wants to know their own performance
and to know if they improved, comparing with previous results, in a constant search for improvement, which
became culture of the company.

The quality auditions also became culture in the organization, making sure that all stablished process and
patterns in documents are followed. There was the performance improvement but also a improvement in the
relationship between team members, creating a sharing environment and defined responsibilities, with every
task being done in the best way.

With the measurement area, all the decisions of the directors are backed with numbers, being able to create
goals and limits for each indicator and being able to act in a problem area before the closure of a project,
before the implementation of this area all judgments as to whether there was rework or the need of more work
force was made by the directors feeling.

Besides all internal benefits, with the certification there was also external benefits as the higher credibility in
the market since the certified company offers a feel of security, it was also used for marketing porpoises and
the possibility to attend governmental organizations, that require a certification.

5. CONCLUSIONS

The literature review was indispensable to the conception of this article. The processes of implementation and
certification MPS.BR level F were discussed . The initial diagnoses showed that the company addressed in this
study needed adjustments and process improvement in the development area, it was the chosen the MPS.BR
model of reference to apply all process improvements to meet the requirements of level F. This model was
shown to be the best fit for the company, that needed a gradual implementation and is a small company with
little resources.

The implementation of the model provided a improvement in the process, allowing a better management in
requirement, lowered the projects nonconformities, implemented indicators, audits and standards, there was
an increase in performance levels and the process organization, there was also an improvement in the
organizations culture, creating a bond and a better relationship between the employees.

The main difficulties during the implementation were: the lack of communication between workers, the poor
knowledge of the systems used internally, such as TFS, lack of agreement on stablishing the best way to
perform a process (standards) and the concentration of power by the high management.

The institutionalization of the model during the implementation made improvement of the staff through
trainings, helping improve and maintain all evidences of the process it also helped the communication
between staff members.

With that was possible to observe that the objective of the study was met with a gain in the team members
performance levels as well as a more balanced performance levels between team members.

This study is a expirience report that shall help other software companies going through the certification
process.
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ABSTRACT

Purpose - The constant changes in production systems has sought to cater largely to the needs
of customers. The market, since then, has become increasingly competitive. In this context of
seeking a competitive edge to impress customers and keeps them retrospectively, companies
has developed new products. The lack of a clear management and a method in the Product
Development Process (PDP) may cause the companies are unable to incorporate new
technologies that result in significant improvements. The purpose of this article, therefore, is to
propose the use of technique Design of Experiments (DoE) in PDP in Small and Medium
Enterprise (SME).

Methodology - The study was conducted in an small ice cream artisanal shop. In order to
conduct research methodology was elaborated: (1) Design of idea, (2) Listen to voice of
customers, (3) Listen to voice of experts, (4) Identificating the parameters of interest; (5) Design
of Experiments, (6) Analysis, (7) Optimization; (8) Product Release.

Findings - At the end of the product, it can be said that the use of DoE in PDP provided a
successful outcome, with an innovative product on the market and improving aspects of
information management within the organization studied. It stands out as positive the company
has a great innovation environment, which is characterized by being very open to new and bold
ideas. It is suggested the application of this study in other SMEs to improve the management of
innovation.

Keywords — Design of Experiments, Product Development Process, Innovation Management,
Artisanal Ice Cream Shop.
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INTRODUCTION

In recent decades, has been ocurred a exponential progress in market worldwide, mainly caused
by requirement of customers for products with higher quality. For this reason, competition
between companies has become fierce and the constant pursuit of the "continuous
improvement" implies management tools be essential to the success of any organization in the
market.

An alternative for industries to survive in the market is the investment in innovation focusing on
Research and Development (R&D), where are originated the new technologies that will exceed the
needs of customers and provide a competitive edge in the increasingly dynamic market.

By using statistical techniques - which helps to make a more reliable decision - as a
experimental planning, companies of any type can purchase the needed gradual knowledge
during the process of innovation. In this concept, there are two crucial aspects to be emphasized:
the new product development and quality of this product.

In process of developing and launching products is appropriate the managing of production
resources. Its necessary identify all the critical factors that affect product quality, so they can be
balanced, in order to the decision making be the best possible. So, understand experimentation
requires a assessment of innovation process. That is, innovations of products and technologies
are not from studies "fast", they are developed in a gradual way in laboratories and organizations
with a system for experimentation.

One experiment can be defined as something organized to get results. The organization indicates
manipulation of experimental conditions that results, so less confusing as possible, in
conclusions of the proposed objectives. As most cases the results are numeric or can be treated
numerically, it is possible to use statistical methods (RIBEIRO JR, 2012). The result of experiment
tests is the best combination of factors, previously listed in programmed model, that optimized
the problem of the response variable in question.

Organizations with focus on product development possess a system of experimentation to help to
reduce the number of ideas for continue and improve the group which can become viable
products. An fundamental step in the process occurs when an idea or concept becomes a
prototype, which can then be tested, discussed, and rated with customers (THOMKE, 2010).

The lack of a clear management and a method in PDP may cause in companies the impossibility
to incorporate new technologies that result in significant improvements. It is common do not find
SMEs with PDP methodology defined. These companies often development products still based
on empirical experience of their employees.

The approach used in this research aims to propose the use of DoE in PDP in SME, more
specifically in a small Artisanal Ice Cream Shop, and aimed increasing reliability and,
consequently, boost their competitiveness in the market. Corroborating with Antony (2003),
which affirms that designed experiments offers a chance to test effects of parameters and this
allows to experience a minimum number of tests which provide sufficient information at the same
time.

This research is justified due to gap of knowledge that involves the subject Design and Analysis of
Experiments within the SMEs in Brazil, and especially its benefits in the process of innovation.

According to Alves (2003), to make an effective monitoring of quality characteristics in a
production process, the use of tools statistics becomes necessary to detect, identify and analyze
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what are the factors responsible for the variability that affects unpredictably the process. But
Corréa and Corréa (2006) emphasize that the tools dont solves problem and improve situations;
in fact, the function of the tools is support and assist people in making decisions that solve
problems and improve situations.

To Kartusa and Kurkus (2013), the prosperity of countries in general, and companies in
particular, depends on innovation capacity, evidencing the fact that if the companies dont change
what they offer and how to create and proffer their products and services, they run the risk of
being overcome by others competitors.

LITERATURE REVIEW

The theoretical framework was the first stage of the work methodology. This stage of the research
can be divided into three phases: survey and work consultation on design and product
development, design of experiments, and the interface between the above topics and innovation
management, encompassing the context of SMEs.

Product Development Management

According to Kaminski (2000), the product is the result of an engineering project, developed and
offered to customers in order to meet individual and collective needs. So, design new products
and launch them to market quickly is the challenge faced by manufacturers in various sectors
(CHASE et al, 2006).

PDP may be defined as a set of activities through whereby be seek, from the needs of the market
and possibilities and technological constraints - and considering the competitive strategies and
product, achieve the design specifications of a product and its production process, so the
manufacting sector be able to produce it. Even more, product development involves the
monitoring of the product after launch, and the product discontinuance planning on incorporating
market these concepts in the design specification, meeting all the needs of product throughout
its life cycle (ROZENFELD et al., 2006).

This article follows the model reference (Figure 1) of Rozenfeld et al (2006), with the restriction in
the macro phase “Pos”, where this study ended in the Product Launch, not following the product
discontinuation.
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Figure 1 - PDP Model Reference; Source - Rozenfeld et al. (2006)
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The new PDP in SME must be structured with special attention, especially in relation the
capabilities and resources of the organization, market opportunities and attributes product valued
by consumers (MOTTA et al., 2007).

Design of Experiments

An experiment is characterized by the treatments and experimental units to be used, the way
treatments are assigned to units, and the responses that are measured (OEHLERT, 2010). More
formally, we can define an experiment as a test or series of runs in which purposeful changes are
made to the input variables of a process or system so that we may observe and identify the
reasons for changes that may be observed in the output response. We may want to determine
which input variables are responsible for the observed changes in the response, develop a model
relating the response to the important input variables and to use this model for process or
system improvement or other decision-making (MONTGOMERY, 2012).

DoE is a method to work efficiency on the systematic planning and development in experimentals
projects. Designed experiments provide the ability to test the effects of projects parameters. This
allows to experience a minimum number of tests providing sufficient information at the same
time (ANTONY, 2003).

In general, experiments are used to study the performance of processes and systems. The
process or system can be represented by the model shown in Figure 2.
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Figure 2 - General model of a process. Source: Montgomery (2012)

The objectives of the experiment may include (MONTGOMERY, 2012):

1. Determining which variables are most influential on the response y

2. Determining where to set the influential x’s so that y is almost always near
the desired nominal value

3. Determining where to set the influential x's so that variability in y is small

4. Determining where to set the influential x's so that the effects of the
uncontrollable variables z1, z2, . . ., Zq are minimized.

According Snorradottira et al. (2011), DoE is useful for screening, optimization testing and
system robustness. It has the following benefits: (1) the expansion of possibilities for performance
evaluation aligned with the strategy and the market; (2) Optimizes the planning, execution and
analysis of an experiment; (3) Encouragement of innovation management in organizations, and
the most emphasized, (4) more reliable results: money and time saving.

221



Integration Innovation Management, Product Development and Experimentation

In particular in PDP, it is often necessary to obtain information on products and processes, in
empirically way. At this time, the work of people involved with projects is similar to researchers
who need design experiments, collect data and analyze them. (RUFFONI, 2000).

Box and Woodall (2012) indicates that an innovative system can be created using combinations
of statistical tools that can add significant value to a business on an ongoing basis.

The importance of studying tools, such as DoE combined with innovation, is due to the fact that
innovation is used as competitive positioning. Firms innovate or to defend their competitive or
seeking competitive advantage positions. That is, it can have a reactive position and innovate to
avoid losing market share or may have strategic position to stand out in the competitive market
(OCDE, 2005).

Experimentation is on the core of the ability of each company to innovate. In other words, the
systematic testing of ideas is what allows companies to create and improve their products. In
fact, no one product can be a product without first having been an idea that has been molded in
one way or another, through the testing process. Nowadays, a large development project may
require thousands of experiments, all with the same goal: to find out whether the product
concept or proposed technical solution is a promise to face a new need or problem, then
incorporate this information in the next round of testing for the best product results (THOMKE,
2010).

Experimentation is therefore an essential step in any industrial research program. Seeing
research as an interactive problem-solving process, so the faster an organization can accomplish
each phase, the faster it should be able to solve problems. The benefits derived from the
experimentation does not consist, however, only in speed in problem resolution. Benefits can also
arise from the amplitude of the search, which can help break the conceptual inertia, which is
reinforced by experience. Inertia in R&D results in part from the fact that the definition of
problems for which solutions are sought and recognition of relevant information are themselves
often problematic. (WEST, IANSITI, 2003).

RESEARCH METHODOLOGY
Methodological procedures

For the research in question, the researcher used a methodology based on Montgomery (2012)
and Ribeiro and Caten (2011). Starting from precepts established by the authors, was structured
a methodology that consists seven stages, ranging from the conception of the idea to the product
launch. A scheme can be seen in Figure 3:
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Figure 3 - Methodological Way Structured

The details of the actions of each phase of the methodology will be further explained in the
section "Results". The phases 05, 06 and 07 happened concomitantly in the study.

RESULTS
Idea of Design

The search for better life quality has never been so much in evidence in Brazil and in the world
as today. Women and men, young and adults, elderly and children seek to lead a healthy life,
eating well and maintaining good physical shape.

This search for an esthetically perfect body and the lack of a healthy body culture has led people
to use abusively substances that may potentiate the shortest possible time the achieve of perfect
body (SOUZA, CENIC, 2014).

In this context arises food supplements, whether to maintain energy during activities or to gain
muscle mass, which have always been a great ally of athletes in search for ever better
performance.

Food supplements, according to Correa and Navarro (2014), emerged a few decades ago for
people who couldn "t meet their nutritional needs with feeding, giving more power and energy, so
the supplement name.

The concept generation was made from brainstorming between the researcher and the company
and some problems could be listed:

1. There is a pre-conception of a large part of the population who believes ice cream cant
be a healthy food.

2. Athletes usually dont eat ice cream when they are dieting.
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From the physico-chemical point of view, in general, the ice cream is basically constituted from
10 to 17% fat, 8 to 12% nonfat dry extract, 12 to 17% of sugar or sweetener, 0.2 to 0.5%
stabilizers and emulsifiers and 55 to 65% water. Each component contributes in particular
aspects of the final product characteristics (QUEIROZ et al., 2009).

Finnaly, from this view, was agreed the ice cream will have a major challenge to have a
composition of 0% fat, and high concentration of proteins and carbohydrates.

Listen to Voice of Customers

The customers chosen were subdivided into three categories: sports athletes, gym athletes and
street athletes. The focus of research with customers was to understand their nutritional needs.
They were randomly chosen eight people.

In general, the respondents seek no fat foods, that, in some way, can help in weight loss, muscle
gain and mainly provide energy to before training. But with the restriction of not being very
caloric. In addition, respondents also want food without gluten. About flavor, 87.5% of
respondents prefer flavors such as chocolate, strawberry or vanilla, claiming it would be more
enjoyable and similar to the type of whey protein they consumed. And other 12.5% prefers fruits.

Listen to Voice of Experts

About the specialists was chosen health professionals. Five informal interviews were conducted.
Three nutritionists and two physical educators formed the focus group.

The purpose was to understand what should have be in a diet of someone who wants to get a
healthier life. Based on the basic premise that the ice cream to be developed would be aimed at
a public who does regular exercise, they have raised some important details.

The recommendation was: the whey protein should be the type isolated, because it is tasteless
and contains the highest protein percentage. Furthermore, the product should present minimal
amounts of carbohydrate and lipid. Lactose-free and gluten is essential for product could meet
your goal.

Identificating the Parameters of Interest

Based on the opinion of customer (customers need) and experts (projects requirement), it was
made an QFD matrix. It helps started the product conception process for further identification of
the parameters of interest.

As first choice, thought about the flavor, assuming the whey protein had no taste (isolated).
Analyzing the QFD (Figure 3) realizes the limitation of lipids within the product idea, for this
reason was chosen to make an ice cream with fruit to decrease fat (is easiest make a ice cream
without lactose if choose a fruit to be the major ingredient), in additional decrease the amount of
carbohydrate - assuming that was chosen prepare a product that is not hypercaloric.

Evaluating the fruits with their health benefits and trying to understand the possible acceptance in
the ice cream market, it was decided to choose the orange.

224



Proceedings of the 2 ICQEM Conference, Guimaraes, Portugal, 2016

. x F x .

5 g | &

35 2 |8 |2 58

£Z|2E| 2|5 | % |22

ZE(ZE| 5 | £ § : P

AR
= =] =

. £ B | = 3|3 5

% [re = z e 5

i =
4 Food without fat e = T = =
4 Foods that help to lost weight e | a8 [ =]

4 Faods thal gree enengy =] 2 (=]
2 MHatwral food Q|2 @ o]

Foods that help maintain

3 pedo & - Q (=]

5 Fmdﬂﬂmha;:;multmma o e i o
5 Calonies Value Low

Figure 3 — QFD Matrix

The QFD matrix can draw the following conclusions: The objective of the project would be to
develop a product without gluten, lactose, with the lowest percentage of fat as possible and that it
was a rich source of protein and carbohydrates.

Design of Experiments
The components experiments are:
1. Variable response: Ice Cream Whey Orange.
2. Predictor variables (factors):
a. Base: soy milk or water
b. Water: Water Concentration

c. Protein: Protein Concentration
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First Test of Experiments

As a first step of the experiment, it was necessary to determine whether the base of the ice
cream: soy milk or water. For this reason, was chose initially to conduct an experiment by varying
a single factor: the base. The procedure used is based on the revenue of two ice cream fruits,
one being water-based and the other using soy milk.

As a note, the use of soy is because isn’t contain milk protein (lactose), which would
considerably increase the percentage of fat in the product composition. The proportions of whey
followed a pre-established pattern between the researcher and the ice cream makers, according
to the feelings of each other on the best amount according to recipe used.

Considering the high price of whey protein, was been agreed between the company and the
researcher use the pulp of orange in experimental tests, trying cheapen the ice cream. At this
stage, there were two repetitions to reduce the statistical error of weighing of the ingredients.

After the experiments were realized the first sensory analysis, the parameters were odor, flavor,
texture and look of ice cream. Both samples passed the odor test.

Were noticed in the two samples used water-based, texture and visual samples were reproved.
Regarding flavor, the final product got a little taste of orange, which leads to hypotheses: the
orange concentration is low or combination with whey protein failed. About texture, the ice cream
wasn 't creamy, it was with a cracked appearance, like a acai, which influenced the visual.

About the samples which were used on the basis of soy, it can be pointed out that the flavor has
passed the test. The ice cream was creamier, but still not acceptable, thus the visual was not yet
validated. For this reason, the base chosen for the tests was based on soy.

Second Test of Experiments

With the decision of the first stage experiments with the ice cream base would be soy milk, start
now to the second round. As taste of ice cream had not been good in any of the tests, it was
decided to try put natural orange juice to improve the taste - because was being used the fruit
pulp - and to increase fiber intake in the new ice cream.

With this, the new factors were:
a. Water: Water Concentration
b. Fiber: Fiber Concentration
c. Protein: Protein Concentration

In this round, the concepts of full factorial experiment were used. To determine the number of
tests, it has to n, where n is the number of levels in each factor and f is the number of factors.
Considering that remain three factors (protein, fiber and water) and that each factor has two
levels (in respect of confidentiality rules, will be used nomenclatures + (plus) and - (minus)), thus,
the number of performed treatments were 23 = 8 treatments, as can be seen in the table follow.

226



Table 1 - Experimentation framework of Test 2

TREATMENT | C  ABC  SENSORY REASON
TESTS
1 -1 - - | DISAPPROVED | TASTE, TEXTURE AND VISUAL
2 - ~ | DISAPPROVED TEXTURE AND VISUAL
3 | - +~ | APPROVED
4 + |+ - B APPROVED
5 - - + + | DISAPPROVED VISUAL AND TASTE
6 + | -] + - | DISAPPROVED TEXTURE AND TASTE
7 -] + - | APPROVED
8 + | + | + - APPROVED

Subtitle:

A-Water Concentration
B-Fiber Concentration
C-Protein Concentration

The project 2+ is used generally to make the screening of the factors that impact the response
variable, and therefore useful in the early stages of experimental work, when usually it has many
factors to be investigated (MONTGOMERY, 2012).

Treatments 1, 2, 5 and 6 were failed in the first sensory tests conducted by the research team.
The main problems have occurred in that aspect of the first round of experiments: texture and
look, beyond the orange flavor, that had not gotten the best combination with the other
ingredients. The samples 3, 4, 7 and 8, obtained a satisfactory result.

To solver the questions about which sample should be used on the laboratory tests, there were
three repetitions in each one approved in this round of tests. After the repetitions, were realized
the same sensory analysis and the sample chosen for subsequent analysis was the number
eight. The decisive factor was that the ice cream yielded more (it was produced a greater amount
of kilos) and hasn 't lost any of the properties, according to the blind test performed by all
employees of the organization.

The results found in chemical composition tests failed to support the research hypothesis, it was
found a high concentration of lipids and a regular percentage of protein. Furthermore,
creaminess and texture of the product were the lowest with aspects of sensory analysis. Even
missing the tests from the ashes and the carbohydrate, the researcher found a better finished the
experiments, considering mainly the results of proteins and lipids, making a new change in the
levels of selected factors.

Third test of experiments

The idea of this round was to try to find another combination that optimize the final product.
Therefore, was made another changes. It was chosen to insert the green banana biomass to
improve product consistency, as well as to increase the percentage of fibers.

Analyzing the reliability of components, it was chosen to keep the whey protein used in the first
test, because it had been recommended by health professionals and didn't find
contraindications in INMETRO.

Therefore, again performed a factorial experiment, with the same factors of the second round of
experiments, only changing the pulp for fruit. With the already defined formula, this round of

227



experimentation was simpler than the previous one. She had the same number of repetitions, as
can be seen in the table below.

Table 2 - Experimentation framework of Test 3
C AEBC SENSORY

TESTS
1 = = = = DISAPPROVED | TASTE, TEXTURE AND VISUAL
2 + | - - + DISAPPROVED TEXTUEE AND VISUAL
k] - |+ - + DISAPPROVED TEXTURE
4 + | + - - APPROVED
5 - - + + DISAPPROVED TEXTURE AND TASTE
[ + | - + - DISAPPROVED TEXTUEE AND VISUAL
7 I T - APPROVED
b + | + + + AFPROVED

Subtitle:

A -Water Concentration
B-Fiber Concentration
C-Protein Concentration

The ice cream with fruit juice was better than that of pulp in all sensory tests, especially in taste
and creaminess. The addition of green banana biomass was a very good adjustment to complete
the composition of the product.

Physico-Chemical Analysis

It Was realized tests mandatory by COVISA to determine if the ice cream is or is not fit for human
consumption. Considering the importance of the test, it was chosen by the researcher in a
licensed laboratory of Natal and the sample was considered satisfactory. The report is found in
Annex 1.

Bromatologic Analysis

After the physical-chemical analysis, a new round of chemical composition analysis in the ice
cream was made. The methodology recommended by Instituto Adolfo Lutz (2008) for edible ices
was used for the analysis.

Three tests were conducted on each of the 3 stages of ice cream manufacturing process
(Freezing, Free Cooling, Cooling) to reduce the statistical error. All the tests are showed in
Appendix 1.

Product Launch

The participants that composed the focus group (athlets and health professionals) were again
called and was applied to sensory analysis regarding ice cream, showed in Table 3.
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Table 3 - Compilation of Sensory Analysis Results

Color Appearance Odor Flavor | Texture/Consistency | Interaction
1 ) 4 3 4 3 4
2 4 4 5 3 3 3
3 5 4 5 3 5 4
4 4 4 5 5 3 3
5 4 3 4 5 4 3
6 3 3 5 5 5 3
7 5 4 4 5 4 3
8 5 3 5 5 5 3
9 4 4 4 5 5 3
10 5 3 5 4 5 3
11 5 3 5 5 4 3
12 5 4 5 5 4 3
13 4 3 5 5 5 3
1} 4.4615385 4 4.6153846 | 4.6923077 4.2307692 4.5384615
o 0.6343239 0.6793662 0.624926 | 0.6056929 0.7994081 0.7457969

The main positive points showed were the flavor, where they highlighted the "softness" of ice
cream; odor, where they pointed out that the smell of the fruit is present and the interaction
between the elements. This last point was the one who had the best comments. In the group
opinion, any mixture with whey protein, e.g., milk shake, has a bad taste. The key point of the ice
cream was to make a product that combine a tasty and nutritious food. 70% of respondents
pointed out that not even looked like they were eating whey protein.

Regarding questions with the lowest ratings, there is the appearance and consistency / texture.
The result was expected by the research team, as were the main complicating points at the time
of preparation of the product.

Even with the inclusion of green banana biomass, the aspect of acai continued - even decreasing
considerably. For this reason the appearance was the item with the lowest evaluation in the
questions. And following the same has the texture / consistency. The final product can be look in
Picture 1.
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Picture 1 - Ice Cream Whey Orange

As the main observation, customers also pointed out that it could be developed with chocolate or
vanilla instead the fruit, with the exception of obtaining characteristics similar to presented.

Overall, the product had an average of 4.4231. The result was considered very good by the
research team, which found that the product has achieved all the goals set at the beginning of
the project.

DISCUSSIONS

The propose of this article was insert the DoE as a tool to assist in the DPD in SMEs companies,
it obtained an positive result for the company's management: the documentation for step-by-step
product development, something that had never happened before.

The knowledge management in the ice cream shop was focused on the organization's owners
and ice cream man. With this work, the researcher was able to contribute to improvements in
this sense: a clearer documentation about the product development process.

About the found facilities, it stands out the company has a great innovation environment, which is
characterized by being very open to new and bold ideas. Making an addition in this sense, is a
tradition of the company every month launch new flavors. According to customer acceptability,
these flavors may or may not be part of the company's portfolio.

The main limiting, it can be highlighted: act with exact measurements and find the ideal texture.
Regarding the first, there was a restriction on the employees who did not recognize that an error
in the amount of raw material could interfere with important variables of the product as flavor,
visual, etc. And the creaminess, such as ice cream was made with a flour (whey protein), and no
addition of milk, the creaminess was secured from the addition of green banana biomass, where
it acted as an alloy, replacing the fat in ice cream.
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As strengths of study, it can be noted that were carried out physico-chemical tests and chemical
composition to ensure compliance of food with the rules in Brazil. These types of tests had never
been done before on another product of the Organization, representing more credibility in the

market.

The chemical composition of the product is as follows:

Subtitle:

Table 4 - Centesimal Composition of ice cream

Parameters Percentage
Humidity 73.6412
Ash 0.4319
Rough fibers 0.4373
_Lipids 0.1857
Proteins 10.27
Carbohydrates® 15.0337

Total Caloric Value

102.5861 kcal

Tt was not possible to perform the determination of alimentary fiber.
IThe actual carbohydrate content is less than this prezented.

For determining the Total Calorific Value (TCV), multiply the lipids by 9, proteins and
carbohydrates for 4 by 4, resulting in a value of 102.8861 kcal. The TCV was a good result for
the search, considering that was low and can replace a meal of an athlete, which usually is
somewhere around 130 kcal. With this information, was developed the labeling of the final

product, which is shown below:

Table 5 — Ice Cream Nutritional Information

NUTRITIONAL INFORMATION

Portion 100g (01 ice cream ball)

Amount for portion %DV (*)
Calories 103 Keal 432 kI 5 %
Carbohydrates 15 G 5 %
Proteins 10 G 14 %
Total Fats 0 G 0 %
Saturated Fats 0 G 0 %
Trans Fats 0 G (**) %
Food fibers 0 G 2 %
Ash 0 Mg (%) %
Humidity 3 % ¢ %

(*) Daily Values based on a 2,000 kcal diet or 8,400 kJ. They DV may be higher or lower depending on

calorie needs.
(**) DV not established.

To highlight how the product was relevant for the question to be healthy, a search was made in
the literature on studies that address on the composition of handmade ice creams.
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With the limitation of work carried out in Brazil in this area, was found three. A compilation of the
three and this article to prove how much the ice cream Whey Orange became an innovation in
the market was made.

Table 6 - Comparison of chemical composition of artisanal ice creams (values in percentage)

Pazianotti ef al. | SABATINI ef al. | VACONDIO efal. | ARAUJO JUNIOR
Parameters (2010) (2011) (2013) (2015)
Total Solids 34.35 31.63
Carbohydrates 2334 76.6 21.61 15.0337
Lipids 6.9 0.48 5.45 0.1857
Proteins 35 4.79 1.66 10.27
Acsh 0.66 3.67 0.55 04319
Rough Fibers 5.68 0.4373
Humidity 70.73 73 6412
Total Calories (keal) 169.46 190.7167 142.13 1028869

It possible characterize several innovative aspects of the research in question. First, no study has
all the chemical composition tests showed that this research. Among all these studies, the ice
cream Whey Orange was presented the lowest concentration of carbohydrates, lipids, ash, rough
fiber and total caloric value, which corroborated the hypothesis that ice cream can be a healthy
alternative. Moreover, it had the highest amount of protein of all the ice cream and the highest
percentage of water, which makes it healthier.

FINAL CONSIDERATIONS

The research in question had two key assumptions. The first was DoE reduces the uncertainties
of PDP; and the second hypothesis was ice cream made based supplements is a viable
alternative for athletes.

Faced with these two premises, the present study aimed to propose a methodology for
development of new products for these customers, using Dok in a artisanal ice cream shop.

The applied methodology decreased uncertainty of developing a new product, because the steps
recommended facilitates the understanding of the factors that made up the product and how they
influenced (positively or negatively) the results expected by the research team.

The new method presented significant aspects about the management of knowledge within the
organization. In addition, one of the great contributions of the research was that the first time was
a validation of an product in relation to bromatologics analysis or chemical composition of the
product.

Also in relation to practical difficulties, there is the difficulty of operation with exact
measurements in the manufacture of ice cream and for the creaminess of the product,
considering that the final product almost had no fat and this is responsible for forming creamy
ice cream.

The hypothesis that ice cream could be a healthy alternative for athletes was proved as the
chemical composition tests showed the following results: 73.6412% water; 0.1857% lipids;
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0.4319% ash; 0.4373% rough fiber; 0.1857% lipids; 10.27% protein and 15.0337%
carbohydrates. Considering that no one has the real total of fiber, carbohydrate percentage may
be even lower.

It was found that a ball 100 grams of ice cream has approximately 102.8861 kcal, which
resulted an excellent power source for athletes. Moreover, it is rich in vitamin C, which helps
maintain healthy and active body.

As future developments of this research, it is intended to serve as reference material for other
SMEs can use the DoE for PDP in their organizations, making the tool accessible to all
researchers and stakeholders.
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Annex 1 - Ice cream Analysis

LABOR AMBIENTAL

Anilise de dgaa, solo e alinemos

Report

LAUDO DE ANALISE DE ALIMENTOS

Data da emissdo: 03/11/2014.

DADOS DO SOLICITANTE

SOLICITANTE: SORVETERIA REAL DE 14

EMDERECO: Avenida Prudente de Morais, 648 - Tiral, Natal - RN, 59020-400

DADOS DA AMOSTRA

M2 DA AMOSTRA: Proc. 135/14 MBAL 118/14

TIPO DE AMOSTRA: SORVETE SABOR WHEY PROTEIN

DATA ENTRADA LAB.: 23/10/2014

HORA DA ENTRADA: 16:40

DATA DA FABRICACAO: NZo informado

WALIDADE: M3o informado

FINALIDADE D&

COMDICSES DA

AVALIATIVA Congelada
AMNALISE: AMOSTRA:
PROCEDENCIA DA RESP. PELA
PIPA/RN O solicitante
AMOSTRA: COLETA:
OBSERVACOES
PADROES MICROBIOLOGICOS PARA ALIMENTOS
PARAMETRO VP UNIDADE RESULTADO
COLIFORMES A 35°C/g ND NMP/g 2,4 x 10°
COLIFORMES A 45°C/g 4 NMP/g <3
AUSENTE em 25
SALMOMNELLA SFPem 25 g 2 UFC/g AUSENTE
103
ESTAF. COAG. POSITI\."A;'g UFC/g < 3 (0BS1)

CONSIDERACOES

Metodologia: "Tubos Multiplos - Apha 1595"

Legislaghes: RDC N° 12, de 02 de Janeiro de 2001 - Padries Microbioldgicos para Alimentos - ANVISA.

Abreviaturas: VIMP - Valor Maximo Permitido; NMP - Ndmero Mais Provavel; ND - Ndo definido pela legislagdo

Bm Vigor.

CONCLUSOES / OBSERVACOES

OBES1: Tabela ANVISA do Nimero Mais Provavel (IWMP) por g ou mL para série de 3 tubos, aonde o n® positive dos tubos

foi 0 0 0, portanto o resultado é expresso como < 3.

A amostra analisada encontra-se SATISFATORIA de acorde com os padrdes da legislac8o vigente.

OBSERVACOES: Os resultados cbtidos aplicam-se exclusivamente & amostra enviada pelo interessado.

Ll s

3 Lk

e W

Mauricio da Silva Souza - Quimico - CRQ 15.100.090
Responsdvel Técnico

Data da emissdo: 03/11/2014.

Av. Princesa lsabel, 884, Cidade Alta. CEP: 58025-400
CNF): 07.243.411/0001-57 - REG. ANVI3A N° 2647/1) - CRQ: n? 15.5400243; 152 Regido
Tel./Fax- (84]) 3201-7348 8102-373% S5644-0554
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Appendix 1 — Bromatologic Analysis

st (soluble solids)

Table 7 - Comparison of soluble solids in Test 2 and Test 3

Freezing Free Cooling Cooling Medium
Test 2 (p) 3243 35.17 33.03 33.54
Test 3 (p) 30.83 32.07 31.63 31.51

This result shows the ice cream is more dilute, which becomes logical considering that the
amount of water increased without compromising the essential character thereof: flavor.

e C Vitamin (Ascorbic Acid)

Table 8 - Comparison of Vitamin C in Test 2 and Test 3

Freezing Free Cooling Cooling Medium
Test 2 (u) 74.64 84.47 90.317 83.1423
Test 3 (u) 89.6286 90.7121 89.4922 89.9443

The insertion of natural orange improved the vitamin C in ice cream, an improvement of
approximately 8.18%, and got a smoother taste.

e Total Sugar

Table 9 - Comparison of Total Sugar Analysis in Test 2 and Test 3

Freezing Free Cooling Cooling Medium
Test 2 (u) 36.80833 36.74173 3461283 36.0543
Test 3 (u) 21.1758 23.4229 21.9379 2217887

The concentration of total sugars decreased from 36.0543% to 22.17887%, a very significant
result. This test proved that the fruit pulp has more calorie than the fruit.

¢ Humidity

Table 10 - Results of Humidity in Test 3

Freezing Free Cooling Cooling

Balloon Final Sample Result Balloon Final Sample Result Balloon Final Sample Result

Weight Weight Weight (%) Weight Weight Weight (%) Weight Weight Weight (%)

Al 69.682 71.0357 5.130 73.6121 49.336 50.7640 5.093 71.962 50.787 52.1711 5.154 73.1451

A2 66.646 67.9853 5.075 73.6099 77.738 791457 5.091 72349 60835 62.1931 5.074 73.2341

A3 45866 47.224 5.019 72.9428 64.321 65.8570 5.064 69.668 79.101 80.4028 5.114 74.5444

u 73.3883 71.326 73.6412
o 03150 1.1831 | 06397
This shows the percentage of water was on average of 72.7853%, a good result for the

experiment.
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e Ash
Table 11 - Results of Ah in Test 3

Freezing Free Cooling Cooling

Balloon Final Sample Result Balloon Final Sample Result Balloon Final Sample Result

Weight Weight Weight Weight Weight Weight Weight Weight Weight
Al | 289215 28.9302 32764 02655 249126 24.9243 31719 03689 28.1608 28.1747 3.1713 0.4383
A2 | 288267 28.83%94 3.0036 04228 273147 27.3285 3.1828 0.4336 30.2986 30.3119 3.1068 0.4281
A3 | 267350 26.7482 3.1179 04234 28.9940 29.0073 3.1526 04219 26.7623 26.7762 32378 0.4293
u 0.3706 0.4081 04319

I3 0.0743 0.0281 | 00045

There are no problems about the value be 0.4035%. Gray is the quantity of mineral. Among these
minerals, can be highlight magnesium, cobalt, manganese and iron. The daily amount of
carbohydrate intake of these minerals to the body of an athlete no need be large.

¢ Rough Fibers

It wasn "t found a partnership that could realized the alimentary fiber test, so it was chosen to
calculate the rough fibers (Table 12) for more precise value of calorie. Even with an statistical
error in the calculation, because the alimentary fiber is the union of the soluble fiber more
insoluble (rough), was choosed this situation. For this reason, the obtained value represents only
a portion of the fiber.

Table 12 - Results of Rough Fibers in Test 3

Freezing Free Cooling Cooling
Balloon Final Sample Result Balloon Final Sample Result Balloon Fnal Sample Result
Weight Weight Weight Weight Weight Weight Weight Weight Weight
Al 1.2249 1.2314 1.0176 0.6388 1.2583 1.2635 0.9988 0.5206 1.2778 1.2820 1.0099 04159
A2 1.2517 1.2582 1.0294 0.6314 1.2557 12609 1.0051 05174 1.2628 1.2670 1.0046 04181
A3 1.2335 1.2399 1.0172 06292 12168 1.2210 1.0075 0.4169 1.2278 1.2326 1.0040 04781
i 0.6331 0.4849 04373
I 0.0041 0.0481 | 00288

o Lipids
Table 13 - Results of Lipids in Test 3
Freezing Free Cooling Cooling

Balloon Final Sample Result Balloon Final Sample Result Balloon Final Sample Result

Weight Weight Weight Weight Weight Weight Weight Weight Weight
Al | 103.4667 | 103 4829 5.1597 0.3140 106.5960 | 106.6129 5.0360 03356 103.9924 104.0023 5.1066 0.1939
A2 | 108.0411 | 108.0601 5.0904 0.3733 123 4101 | 1234173 5.0298 0.1431 105.0804 105.0910 53483 0.1982
A3 | 109.0491 | 109.0687 53219 0.3683 106.4906 | 106.4986 5.0282 0.1591 110.0603 110.0693 54524 0.1651
n 03518 0.2126 0.1857
I 0.0268 0.0872 | o047

The results were very satisfactory because was achieved, with statistical rounding, get the initial
purpose: to make ice cream without fat.
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Table 14 - Comparison of Lipids in Test 2 and Test 3

Freezing Free Cooling Cooling Medium
Test 2 () 0.94 0.74 1.06 0.9133
Test 3 () 0.358 0.2126 0.1857 0.252

The exchange of fruit pulp for fruit resulted in a lower percentage of lipids.

e Carbohydrates

The percentage of carbohydrates is found by the difference of the sum of the percentage
moisture, ash, fiber, lipids and proteins in relation to one hundred (100).

It was found as a result of the following results:

a) Humidity: 73.6412%
b) Ashes: 0.4319%
c) Fibers: 0.4373%
d) Lipids: 0.1859%
e) Protein: 10.27%

Thus, is the value of 15.0337%. The fact that as was calculated with rough fiber and not tottaly,
the percentage of fibers is outdated. For this reason it is believed that the actual percentage of
carbohydrates is much smaller than that shown by this study. In percentage of carbohydrates,
21.9379% is the total sugar. This represents that in an ice cream ball 100 grams, has only 3,298
grams of sugar. A significant result for the study.
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Using simulation for balancing a line of power plugs
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ABSTRACT

Purpose - This paper presents a simulation study carried out to analyse a balancing solution for a line of
power plugs. This line is used in the classroom (course of Advanced Simulation in the master programme of
Management and Industrial Engineering, University of Aveiro, Portugal) as a lean living lab to illustrate the
utilization of Lean Manufacturing tools.

Design/methodology/approach - The curricular unit is based on an experiential approach that involves, in
the first part, the utilization of simulation games and, in the second part, the development of computer
simulation models. The work uses a discrete-event simulation (DES) approach to analyse the assembly line of
power plugs in order to increase its throughput and overall productivity. The study involved the comparison of
two design alternatives for the assembly line and the selection of the best scenario for a given set of
performance measures.

Findings - The use of simulation allows the students to make a more comprehensive analysis of the line and
to identify factors that could improve the efficiency of the system. Thus, simulation is a valuable tool to
evaluate different line configurations through the comparison of several key performance indicators supporting
the decision-making process.

Originality/value - The pedagogical practices used in the course of Advanced Simulation of the master
programme are innovative and the exploitation of a modelling technique such as simulation is certainly a
successful approach to promote visual, interactive and problem-based learning strategies, and to bridge the
gap between academia and industry by guiding industrial engineering students through the resolution of real
industry (and service) problems using simulation models.

Keywords: Decision-making, Line balancing, Pedagogical practices, Simulation.

Paper type: Case study.
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INTRODUCTION

Lean Manufacturing is a comprehensive philosophy for structuring, operating, controlling, managing and
continuously improving industrial production systems. Continuous improvement, inherent to lean thinking, is a
recurring concept in business environment, allowing the companies to have a better knowledge of their
processes and an increasing capacity to fine-tune the operations creating value and reducing waste.

The companies decide to implement lean tools based on a combination of faith in the lean philosophy,
experiences of others who had previously adopted those principles, and general rules of thumb on anticipated
benefits. Although, such faith-based justification is insufficient to convince many managers to adopt lean
concepts (Detty and Yingling, 2000). To support the lean implementation it is important to quantify the
potential gains. Simulation tools can be used to estimate the possible benefits that companies can potentially
achieve with lean practices.

Regarding the education/teaching aspect, due to the dynamic, computer-based, visual, and problem-solving
nature of simulation, the simulation courses have been used, in the last years, to implement new learning
approaches focused on the client (the student) and focused on active learning/experiential practices based on
real problem-solving. Sometimes, the simulations are linked to gaming scenarios with rules and competition.
Several simulation games have already started to appear in the literature, mostly focusing on lean tools
(Badurdeen et al., 2010; Silva et al., 2013). Simulation-based educational products have a great value in
education providing an excellent way to visualize and experience a practical scenario and to reinforce the
theoretical aspects discussed in the classroom (Siddiqui et al., 2008; Pasin and Giroux, 2011).

This work presents a combined approach of lean practices and simulation tools in order to evaluate a given
system and quantify the potential benefits of adopting such practices. The simulation study was carried out in
an active learning classroom context and the main objective was to evaluate a balancing solution for a power
plugs’ assembly line.

The paper is organized as following: section 2 presents the Advanced Simulation’s classroom experience
highlighting the use of simulation; section 3 describes the simulation study carried out to evaluate a line
balancing solution and section 4 provides some major conclusions of the work.

ACTIVE LEARNING CLASSROOM

The pedagogical practices used in the course of Advanced Simulation of the master Programme in
Management and Industrial Engineering of University of Aveiro (Portugal) are innovative and clearly promote
the linkage between education, research and business environment. The curricular unit is based on an
experiential approach that involves, in the first part, the utilization of simulation games and, in the second
part, the development of computer simulation models. In the first part, the course has the valuable
collaboration of a consulting company from Aveiro region (VLM Consulting) that has a unique connection with
the business environment and a considerable experience in the application of lean tools. The company and
the university team use educational games (serious games) in the classroom living lab to simulate the
application of lean tools (e.g., VSM, line balancing, Kanban system, 5 S's) to a power plugs’ assembly line.
These educational games, where students are active participating elements, strongly promote active learning
based on experimentation.

In the second part of the course, the students develop simulation models, using the software Arenae, for
diverse real systems. Since these students are taking their business internships, whenever possible, they are
incited to bring real problems to the classroom and find a simulation-based solution/improvement to those
problems. The use of simulation allows the students to make a more comprehensive analysis of the systems
and to identify factors that could improve their efficiency. Thus, simulation is a valuable tool to evaluate
different configurations through the comparison of several key performance indicators supporting the decision-
making process.
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In this case study, the student developed a simulation study to analyze the assembly line used during the
gaming phase in order to explore it in a more comprehensive way and find solutions to increase the
throughput and the overall productivity of the line.

SIMULATION MODEL FOR LINE BALANCING

The main purpose of the simulation study was to find a balanced configuration for the power plugs’ assembly
line used in the lean living lab. The first step was to develop a model for the existing configuration (the one
used in the first iteration of the game) and then test other balancing configurations to improve the line
throughput and overall productivity. The study involved the comparison of design alternatives for the assembly
line and the selection of the best scenario for a given set of performance measures such as the throughput of
the line, the work-in-process inventory levels and the utilization of resources.

Power plugs’ assembly line

The system-in-analysis in this study was an assembly line of power plugs more specifically, the BS 1363 three-
pin (Type G) plug, represented in Figure 1.

The line has 5 workstations to assemble 13 parts into a finished product. The line assembles three different
models of the plug corresponding to three different fuse colors.

Figure 1 — Power plug BS 1363 (Type G).

The first workstation performs the following tasks: i) hold the male cover and insert the cable clamp on the two
parallel holes, ii) insert a screw and rotate it lightly by hand and repeat the process for the other bolt in the
opposite hole, and iii) tighten the two screws with the screwdriver. In the second workstation the operator only
places the fuse in the fuse holder and places it in the respective container, to distinguish the fuse color. The
third workstation performs the following tasks: i) place the fuse pin in the male cover, ii) introduce a simple pin
in the male cover, and iii) add to central rectangular hole the central pin. In the fourth workstation the
operator: i) places the fuse (from workstation 2) together with the male cover so that the two grooves are
aligned in the same level, ii) places the female cover, and iii) tightens the central screw. In the last
workstation, the operator: i) loads the paper label, ii) takes the plastic bag and opens it, iii) places the
assembled power plug inside the bag and closes it, and iv) labels the bag according to fuse color.

Base simulation model

In recent years, a lot of research in how to develop a simulation study has been made and it is possible to
conclude that the required steps to achieve the best results include problem formulation, conceptual
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modelling and data collection, operational modelling, verification and validation (V&V), experimentation, and
output analysis (Kelton et al., 2010).

In developing the simulation model for the assembly line particular care was taken to model the process as
close to reality as possible (as performed during the game in the classroom). In this stage it was necessary to
determine which data would be necessary to use in the model and if the needed inputs were available. The
availability of data for the processing times of the tasks involved in the assembly process allowed the fitting of
proper distributions to these data. The distributions and its parameters were selected using the Arena’s
software module Input Analyzer (Figure 2). The distributions obtained were analyzed trough visual inspecting,
square error value and p-value, in order to guarantee a “good” fit.

;o

Figure 2 — Fitting values to a standard distribution using the Input Analyser.

In this base model, the assembly line works in a push system and each worker has to get the parts they need
to their tasks in the central raw material warehouse. This muda operation was modelled using a triangular
distribution. As neither maintenance procedures nor equipment failures influence significantly the regular
operation of the system, these were ignored.

This base model was used to: i) allow for a better understanding of the actual system, ii) identify critical
aspects and opportunities for improvement, and iii) test lean solutions in order to improve the productivity of
the system-in-analysis. The run parameters of the model were defined as following: a) replication length: 1 day
of operation (8 hours); b) number of replications: 10 (the number of replications was determined through a
trial-and-error approach until 95% confidence intervals were reasonable).

The operational model was developed using several modules from Arena templates and it was developed an
animation model illustrating the dynamic behavior of resources, routings and buffers.

The model was verified and validated (V&V) using different techniques such as animation, internal validity,
predictive validation, structured walkthrough, and examination of model traces. The animation and the
comparison of predicted performance measures with the known behavior of the line during the classroom
game were the dominant techniques employed.

After the execution of the model the average line throughput was about 800 power plugs and the results
evidenced a clear bottleneck in workstation 1 with a utilization rate rounding a mean value of 90% and the
waiting time in queue exhibiting a mean value of approximately 4 minutes. The workstation 3 has the lowest
utilization rate (about 33%) and no inventory in queue.

The results, as expected, reveal a clear unbalanced solution for the assembly line. So it was clear that one of
the most imperative actions referred to balancing the line by levelling the workload across all workstations.
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Balancing the assembly line

To balance the assembly line the student used the theoretical concepts learned in the course of Operations
Management and also used intuitive graphical tools such as precedence diagrams and Yamazumi charts

(Figure 3).
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Figure 3 — Yamazumi chart to help the line balancing process.

The student proposed a new line configuration with a different assignment of tasks to the workstations and the
reduction of one workstation (workstation 2 and workstation 3 were merged). The proposed assembly line has
4 workstations, with an average cycle time for each workstation of, respectively, 31.9, 17.7, 28.7 and 19.6
seconds. So, the new configuration was simulated and the average throughput rounded the 880 power plugs
(an increase of 80 power plugs in a working day) with less one person. This means that the productivity of the
assembly line was clearly improved. The workstation 1 stills the bottleneck of the system but the utilization
rates of the different workstation are now more balanced (rounding the interval 75%-90%).

By grouping the workstations 2 and 3, the assembly line was more balanced (Figure 4), smoothing the
production levels of the different workstations and increasing the overall throughput.
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Figure 4 — Balancing the workload of the assembly line workstations: left side — initial configuration; right side
- new solution.

The major benefits of the proposed solution were the reduction of one person in the assembly line (reducing
labor costs), the increasing in the amount of power plugs produced, the increasing in the average utilization
rates of the resources in the line, and the decreasing of the utilized working space.

The student also proposed other suggestions to improve the efficiency of the line that are being studied such
as: the implementation of a pull system, using a just-in-time philosophy and the creation of a Kanban system

to control the material flow only allowing the production when needed.
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CONCLUSIONS

The pedagogical practices used in the course of Advanced Simulation of the master programme are innovative
and the exploitation of a modelling technique such as simulation is certainly a successful approach to promote
visual, interactive and problem-based learning strategies, and to bridge the gap between academia and
industry by guiding industrial engineering students through the resolution of real industry (and service)
problems using simulation models. As observed in the classroom, simulation is a powerful tool to analyze, in a
dynamic way, a given system and to test different scenarios aiming to improve the performance of that
system.

Using this active learning approach, the students are deeply involved in the learning process and use their
own real world business experiences as input for the simulation projects. The companies can also see the
benefits of using simulation techniques to design and analyze their manufacturing/service systems.
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ABSTRACT

In the current business environment, management systems show a complex and integrated nature from the
perspective of a substantial group of internal and external variables. The evolution of the company over time -
directed through the philosophy of management systems- promotes the relationship between three cardinal
elements: the level of integration, maturity and sustainability. In terms of proportionality and on the basis of
diversity of each system, the company will be more sustainable as it reaches higher levels of maturity.

Consequently, the management system not only contributes to the maintenance of the levels reached in terms
of their effectiveness and compliance, but becomes an instrument for improvement. The integration of
processes and the maturity level, has been recognized in several studies as a central variable in the integrated
management systems, along with others such as the strategy adopted, the implementation process and
motivation. Therefore, a link between those three elements towards organizational sustainability, favors the
effectiveness of the evaluation to the objectives, as well as the satisfaction and more recently, customer
delight.

This paper addresses the fundamental concepts and principles related to the link between level of integration
and maturity of the management system and the sustainability of the organization. It also includes analysis of
various models available in the literature focused on these elements so as to identify the contact points where
that concurrence is exposed to express it in the form of a model.

Keywords: management system, maturity, level of integration, sustainability.

Paper type: Research paper
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INTRODUCTION

Management requirements in organizations increases according to their needs; this aspect marks a coeval
trend towards maintaining business sustainability and compliance with existing legislation; from an internal
perspective, based on the requirements of the management system. As well as from an external perspective,
from legislation, regulations and environment. In this sense report published by ISO (2014) independently to
address the growth rates reported generally in the standardization around 3%, with a high incidence of
standards such as ISO 50001: 2011 for energy management and others as the standard ISO 22000:2005 for
food management; highlights the inclusion of standard 1ISO 22301:2014 for business continuity. This one
specifically begins to be implemented globally, and has in its first year of publication, 1765 certifications (ISO,
2014) with good forecast for next stages; due to the concern of organizations to protect themselves in a
dynamic environment of crisis.

The application of standards whose objectives are focused on the future of organizations, as well as customer
delight, for example technical standards UNE-CENT/TS 1668: 2015, for excellence in service and creating
exceptional experiences the customers -like fundamental object in the organizational management output
indicates interest in the discussion about sustainability means in practical terms and within the organizational
context versus the challenges. Sustainability is a long-term commitment and varies over time because of an
organization that also changes, although not as fast as the environment, therefore it must be continuously
monitored and managed. The management system for its part, enables organizations regularly reconsider the
definition of the challenges for sustainability and work from this perspective.

Organizational management is not only the administration of the aspects that directly affect their sustainability,
but the main objective is to generate profits and services to meet the needs of customers involved in the
business. In trying to reach that goal, the organization matures, since the execution of processes at the
different levels and the management system is integrated; for responding effectively and efficiently to the
fulfillment of the objectives. This maturity and integration can be measured through levels or degrees,
depending on a group of variables that describes the experience followed by the organization.

In the same way to achieve higher levels of maturity and integration, the organization faces many challenges
as a risky environment and market instability. In short, the satisfaction of needs, as well as organizational
sustainability are influenced by the availability, quantity and quality of human resources, materials and
information. In literature several studies about the importance and role of resources are reflected; starting
from the consideration of the theory of resources and capabilities, initiated by the contributions of (Penrose,
1959), (Andrews, 1977) and (Amit and Schoemaker, 1993) among others. Both theories looking specify how
a company creates competitive advantages from identifying resources and their form of exploitation which
determines their capabilities. According to Fong Reynoso (2011) the theory of resources and capabilities could
be considered as a theory of competitive advantage, also the conditions that enable preserve it in time
(Barney, 1991). Therefore the characteristics that have the resources and their relationship with the company,
bearing in obtaining sustainable competitive advantages.

Customer satisfaction and organizational sustainability is influenced also by the integration of processes and
organizational maturity from an evolutionary point of view. Organizations and therefore their administration,
have changed their structure and paradigms increasingly often, moving from rigid structures to new forms of
flexible organization that have proven to be more efficient than traditional models. Moving on from the
classical theories represented by authors such as Fayol and Taylor to a contemporary approach (Nava
Villarreal, 2013). If the organization wants to achieve to be sustainable, it requires efficient tools that facilitate
their management process and a clear vision of the factors that influence their maintenance through
management system; because its integrative orientation provides a better possibility to see causal relations
between decisions, actions and results.

This article aims to introduce an analysis of the link between level of maturity and degree of integration of the
processes in the management system, with organizational sustainability; providing a model to explain its
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interaction in this context. Their main value is in the systematization and link between these elements; located
in a theoretical model; to support the elements that define the organization focused on achieving a future
based not only in the satisfaction of the customers but delighting them, while taking into account other
stakeholders and interact responsibly with the environment. This article is in itself a new proposal from the
object being addressed.

LITERATURE REVIEW

Standardized systems based on the model of the International Organization for Standardization (ISO) have a
model based on the management cycle management approach; so that the philosophy of planning,
organizing, directing and controlling (Isaac Godinez, 2004), is enhanced (Beltramo et al., 2012). To achieve
the effectiveness of these models, it is essential that the leadership of the organization be formally
compromised and that this commitment is translated into practice in the allocation of the necessary
resources. These models can be integrated, which means the applying of the principles of management
approach advocated by the theory of business management processes. The idea is to manage the set of
processes that are established in the organization specific way that could be understood from a global and
balanced perspective; for maximum effectiveness and organizational efficiency, customer satisfaction and
society.

In the same way the process approach allows the implementation and completion of the systemic nature of
management; on the basis of process variables over time, either because of internal or external factors that
adapt according to changing customer requirements and other relevant stakeholders, as well as market
conditions. Furthermore the process approach is one of the management principles established by
international standards, which is expressed in models and guidelines for integration as the PASS 99: 2006
and UNE 66177: 2005 and defended by authors like (Zaratiegui, 1999), (Llanez Font, 2015) and (Teixeira
Domingues, 2013). Hence the degree of integration of the system will be given a certain extent, from the
individuality of the processes that integrate and management.

Maturity level of organization

The maturity level in the organizational context, is addressed in the literature as a way to improve the
effectiveness of organizations, and is currently and an essential tool in the evaluation of capacity (Jia et al.,
2011) and (Saco, 2008) cited by (Teixeira Domingues, 2013). In an article published by (Domingues et al,
2014) a summary of the concepts in this regard provided by authors like (Anderson and Jessen 2003) and
(Sen et al., 2011) is presented, among others about the maturity term.

(Paulk et al., 1994) identified the characteristics that distinguish the immature organizations, marked by ad-
hoc procedures, from the mature ones, which make disciplined use of project management methodologies
(Barssaneti, 2011), in concordance with (Teixeira Domingues, 2013) «While the maturity concept concerns
with one or more relevant items to the studied object described as key process agents (KPAs), the capability
concept relates with just one of those items». Some examples of capability definitions are (Van Loon, 2004)
and (Valdes et al., 2011).

(Teixeira Dominguez, 2013) conducts an analysis of maturity models and makes clear its measurement from
an initial levels from one end of qualitatively or quantitatively state. Each level corresponds to the
measurement of certain characteristics that define the object evaluated. Maturity models started from the
software industry and is where the greatest contributions reside in this regard; although it has been adapted to
different contexts, such as organizational.

Taking as starting point the definitions provided by several authors, including those addressed by (Texeira
Domingues, 2013), an analysis cluster was applied using SPSS (version 10.01 of 1999) with the method of
hierarchical cluster analysis, distance from Rogers and Tanimoto, the closest neighbor analysis method and
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binary measure, to find distinctive features that demonstrate trends among authors. The application of this
method allows to obtain a dendrogram (See Figure 1), in which a cut is made in the level 10 for clusters
covering the concepts discussed, from the presence or absence of the following features selected from
analysis of the literature:

a) describes the characteristics of a particular object;
b) is related to the evolution of the organization;

c) presents a direct relationship with quality items

d) influences on organizational improvement

e) is related to the effectiveness

f) defines the experience of the organization

g) it presents an explicit development in a timeline
h) develops an organizational function

i) defines characteristics of the described object
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Figure 1 - Dendrogram with cut at level 10, result of cluster analysis between variables
Source: Own elaboration

From the application of the cut at level 10, four groups of concepts represented by several authors are
structured; a frequency analysis was applied to these groups, the results of which are depicted in the graph
shown in Figure 2. In general in the four groups the authors agree that maturity and the models that explain it
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are an expression of an evolutionary growth of the organization, not necessarily associated with a straight
timeline; as stated (Bersanetti, 2011). Some authors refer this term from consideration as a state or stage
through which the objectives are achieved. These objectives themselves are variables in the timeline and
translate into broader demands for business, according to its own progress and to factors such as the impact
of market and human resources.

Relation variables by authors in each group

Defines characteristics of the described... Il T
- Is related to the evolution of the... I .
% Presents a direct relationship with quality...
% Isrelated to the effectiveness IEE—E—
§ Organizational improvement N |
% Defines the experience of the organization I
'g It presents an explicit development in a... I
= Develops an organizational function I ]

Defines characteristics of the described... I B

0 2 a 6 8 10 12

Number of authors in the group

B Group 1 Group2 MGroup3 MBGroup4

Figure 2 - Variables referenced in the definitions provided by the authors
Source: Own elaboration

Likewise, the authors assert that maturity models are related to the improvement of the organization. In very
small measure -only two of them, the SEI (2003) and (Patah, 2004)- accounting for 22.2% of the authors
included in the four groups, associated with quality and effectiveness in achieving objectives. However
efficiency, quality and improvement, are consecutive pillars in the management system; if the objectives are
not fulfilled in a rational way in the use of resources, it can hardly be said that there is quality product or
service, and therefore focus on improving, it will be more difficult. This approach responds to our knowledge to
a limited view of the system, their interactions and the impact of their results.

In the context of organizational management, contributions on maturity models are limited, our understanding
of a more complete analysis including a suggested model, corresponds to (Domingues et al., 2014). His
proposal is based on five levels, concluding on excellence and supported on eight pillars, including the process
approach, continuous improvement and mutually beneficial relationships with the suppliers.

In the model, the ascendancy of the organization is clear from certain key indicators at each level and the
weight given by the experts consulted each; within this ascent, sustainability is located from level one to two.
On these elements the author’s state: “concepts such as successful sustainability, macroergonomics, life
cycle analysis and management and social responsibility were inserted on the model, reflecting their relevance
and contribution to the integrated management systems maturity”.

Degree of integration of the management system

The model applied to ISO standards and the implementation of several with different nature to provide at its
output internal and external customer satisfaction and quality products or services; while environmental
impacts are reduced. These are some of the factors that have led to the search and implementation of
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integrated management systems (IMS), as an expression of the existence of synergies between different
systems and obtaining benefits from them (Karapetrovic and Willborn, 1998a), (Wilkinson and Dale, 1999),
(Douglas and Glen, 2000), (Rocha et al., 2007) and (Karapetrovic and Casadesus, 2009).

At the same degree that the organizations define -since their needs- which of those standards should be
integrated; may have different levels in the integration process (Almeida et al, 2014.) determined from
empirical studies; through the analysis of its basic characteristics such as: organizational structure, degree of
integration of the mandatory procedures and degree of integration of operational processes. Several studies
report contributions and propose ways to measure the degree of system integration. (Karapetrovic, 2002) for
example, refers to four basic summarizes levels: political, document integration, objectives and goals, as well
as the alignment of management tools.

(Bernardo et al, 2008) systematize a group of important studies on the integration of the management system
such as: (Seghezzi, 1997) (Wilkinson and Dale, 1999), (Karapetrovic, 2002), (Karapetrovic, and Jonker 2003)
and (Pojasek, 2006). This same group of authors expresses “although the differences in the definitions of
each level or degree of integration that exist among the models make a completely accurate, yet effective,
classification impossible, four such levels that indicate approximately the same degree of integration, from
separation or no integration (“level 0”) to complete integration (“level 3"'), demonstrating the existence of
groups of organizations that respond completely to the classification provided by them .

More recently (Almeida et al., 2014) conducted a case study where several organizations are concentrated in
two main groups: (1) High Integration Level Organizations (HILO) and Low Integration Level Organizations
(LILO); to define critical success factors (CSFs), which correspond to different levels of integration ranging
from one to five; in subsequent relationship with the maturity of the system. Among the most important CSFs,
study indicates: the financial resources availability, employees involvement and motivation and human
resources suitability.

Following the route established by some of the previous studies (Gonzales and Rodriguez, 2011) propose a
methodology for determining the level of integration of organizations with management systems through six
steps. These include the calculating of four key indicators and can provide suggestions on the way forward for
the integration of other standards. The proposal develops standards for quality management, environmental,
health and safety at work and internal control (standard focused on Cuba, which is in our opinion one of the
main constraints). Other authors like (Karapetrovic and Casadesus, 2009), (Heras et al., 2007) and (Bernardo
et al., 2011) have focused on different aspects of systems integration as the influence of the order in which
they develops, benefits and difficulties faced in their implementation and their impact on levels of integration.
These provide precise conclusions that support the proposal and allow to relate the concepts of maturity and
integration management system with organizational sustainability.

Sustainable development of organization

In the opinion of (Kannan et al., 2014) “in a recent survey, approximately 70% of business leaders said that
sustainability has a permanent place in their management agendas”. The term sustainability is related mostly
to the environment and globalized from the United Nations in 1986 as "the satisfaction of the needs of the
present without compromising the ability of future generations to meet their own needs" (WCED, 1987, p. 43).
In this regard, in different geographic areas to make efforts to implement regional levels. This approach has
come to the company as an entity that interacts and directly influences society. In other words an enterprise
system with social responsibility in looking for quality but through a balance with the environment to achieve
economic benefits.

In the opinion of (Rocha and Searcy, 2012) referring to (Bansal 2005) who demonstrated that both resource-
based (Barney, 1991) and institutional (DiMaggio and Powell, 1983) factors influence organizational
sustainability, at the corporate level. Accordingly, a company addressing the sustainability concept evidences a
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higher maturity level if compared with other company that do not address to this concept (Domingues et al.,
2014). Perhaps the most widely-used theoretical framework for explaining organizational sustainability
development is stakeholder theory (Freeman, 1984).

Rocha and Searcy (2012) conducted an extensive analysis on sustainable development of the organization
from the perspective of integration models in the literature, and affirm the lack of studies on this subject in the
same article, they argue like (Karapetrovic and Willborn, 1998b) focuses on the application of systemic
approach concentrated on three key elements: goals, processes and resources. In this sense (Rocha et al,
2007) proposes a model about seven aspects: stakeholders, resources, leadership, processes, values,
objectives, and results. The same authors in 2012 affirm “additional examples are available in the literature.
In any case, all models must be able to accommaodate the inclusion of current and new management systems,
harmonize differing requirements, and support integrated management systems implementation and
improvement” (Rocha and Searcy, 2012).

These authors additionally carried out a first proposal since the benefits of the management system of three
pillars or dimensions of sustainable development in the organization (economic, social and environmental),
adding a fourth dimension called operational benefits that can assume aspects that remain distant or
excluded of the above three dimensions. These dimensions are assumed from the understanding of the
management system as a facilitator of adopting a sustainability approach in organizations; since the
integration of systems, which share resources for reaching objectives and improving the organization and
respond to stakeholders. This aspect also coincides with the criteria of (Ormazabal et al., 2015) when they say
that “thanks to the process efficiency, not only does the environmental aspect become visible but also
economic issues”.

The dimension of economic benefits is based on the reduction in the duplication of policies, procedures and
work instructions, decreasing time and operating costs. Several authors, whose contributions relate to the
issue of management systems, reaffirm this criterion, and collected in works such as Simon (2012). In the
dimension of social benefits, the authors include variables referenced in essence, how the organization is
projected and seen from outside; therefore there appear aspects such as increasing transparency and image
benefits. The division into two dimensions, social benefits and other environmental benefits, located on the
second to the variables that impact from inside the organization as: increased prominence of environmental
issues in organizational management and increased emphasis on compliance with applicable regulatory
requirements (Rocha and Searcy, 2012).

Finally in the dimension of operational benefits they include those that arise from the actual implementation of
the management system, impacting performance and accounting for the business. Accordingly they include:
the increased synergy between standardized management systems, reduced audit fatigue and how the
standardized management systems relates with the rest of the business (Rocha and Searcy, 2012).

The assessment of organizational performance since models of sustainability is neediness, given its
contribution to the planning, decision making, innovation and the future of the companies. It strengthens
above the opinion of several authors, with emphasis on (Rocha and Searcy, 2012); this study was the first
contribution, according to the literature reviewed in this regard and traces important guidelines for the
development of organizational models that consider sustainability in connection to the implementation of
management systems.

METHODOLOGY

For the development of the proposal in this paper, theoretical methods and associated tools were used. Within
the methods at this level is the analysis and synthesis of information obtained from the literature review and
experience of experts and academics interviewed. To develop the analysis, through its decomposition into the
elements that comprise it, this method was linked to the use of cluster analysis in SPSS tool in its 10.01 1999
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version, to corroborate the variables that most affect sustainability and its relationship with organizational
maturity and integration management system, as a result of a synthesis process. The modeling method was
also used to structure the Maturity-Integration-Sustainability in Integrated Management Systems (MIS-IMS),
making clear the application of a systemic-structural perspective.

RESULTS

Resulting from the analyses previously carried out, a theoretical conception structured as a model is proposed
(see figure 4) to explain the relationship between the three elements discussed up to the stage: the integration
of the management system, degree of maturity and sustainability of the organization. On its basis the systemic
approach by processes and the integrated character are expressed, with emphasis on the administrative or
management cycle.

From the study of literature for the development of theoretical framework, the relevance of the systemic nature
to constitute the proposal was based; this offers the possibility to explain the object as an integrated whole
and its description and interpretation, setting the dialectical relations between its elements. In the same way
process approach supports the implementation of systemic approach recommended from authors like
(Karapetrovic and Willborn, 2001). Based on this approaches it is considered possibly the processes as the
most important and widespread in the management of innovative companies (Zaratiegui, 1999) element.
These processes besides provide the basis to adapt to the frequent changes in the environment and the
market and therefore influence the work of the organization for sustainable development.

The proposed conception to explain this development and its link with maturity and integration management
system is built on premises, understood these as scientific deductions, product of theoretical systematization
made about the object; in the case of the proposal developed are premises the following:

e the existence of an integrated management system as the core for the evolution of the organization
towards continuous improvement, with at least an average level in the integration of processes and
maturity; depending on models or methods used to measure both variables;

e the interest of the organization to develop innovation from processes to comply with the demands of
the stakeholders and focus on sustainability;

e the recognition of all stakeholders of the organization.
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Figure 3 - Model MIS-IMS

Description of structure of the proposed mode/

The model seen in Figure 3, Maturity-Integration-Sustainability in Integrated Management Systems (MIS-IMS)
is supported in two dimensions (spatially) shown since the axes of ordinate and abscissa. The axes of "X"
represents the measurement of the degree of integration of the system; this integration can be evaluated in
quantitative or qualitative terms. Similarly the axes of "Y", represents the maturity levels of the system; both
variables correspond to different models used by each organization and in this case although previously
analyzed several proposals made by the authors, their selection and application are available to the company,
its characteristics and management system established. So it should not be an impediment, but a flexible
element that favors the adaptability of the model.

The initial point of intersection of the two axes, i.e. the point (X1, Y1) although represented by a variety of
results, depending on measurement levels used in organizations do not correspond to the origin (0, 0);
because to start talking about sustainability and even integration of processes and system maturity, the
organization should be distant from an early stage of its implementation. Sustainable development of the
organization responds to a mature system behavior to operational level processes.
The core of the integrated sphere, composed of several layers -representing management system- constitute
the processes; considering them as a sequence designed to generate a result from an entry, which converge
into an outlet and response to customer requirements (Noda Hernandez, 2004) and stakeholders activities.
This integrated multiple orientation in relation to the management areas implies (Llanez Font, 2015):
e understand how processes must be managed to obtain products and services that meet all
requirements;
e how to embed standardized systems, to identify the influence of the process in respect to areas and
determine its purpose, regardless of the type of process, in each case, influence and purpose they will
be different, but should always be designed considering object management areas integration.

The management system is built on the basis of administrative cycle known as a manifestation of its systemic
character, so, to plan, to organize, to direct and to control the actions developed is established as a need.
Consequently, the model establishes three main subsystems, which interact directly into the system, found in
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the literature since the proposal of authors like (Krapetrovic and Willborn, 2001) defined as: subsystem
processes, resources and objectives.

The processes are executed by specialized personnel whose competence and skills inside their reliability and
trustworthiness, therefore find a proper balance in human resources, so as to meet their objectives it is
essential from planning. In the processes further resources and authority for the establishment and
achievement of objectives take part in it, both materials and information involved, including technological
resources. The management of the resources and process approach; are a combination that is affected
directly when conditions or characteristics of each one change. In relations with this aspect (Rocha and
Searcy, 2012) indicated, the integrated management systems models generally emphasize the importance of
skilled human resources that are aware of an assorted array of functions (such as quality, environment and
others). Employees are a key stakeholder that must be engaged in collaborative action along the processes
mentioned above (Senge et al, 2007) and (Pepper and Wildy, 2008).

These two subsystems incide from a third one, which in this case is represented as the first of three axes: the
objectives, represented by efficiency, as scale compliance, which are modified from time to time as "the
planet system management" with its layers rotate about these axes. The second axis -more away and
dependent on the initial cross- that is, the fulfillment of the objectives is the customer’s satisfaction, which
include stakeholders of the organization.

While senior management influences the implementation and improvement of the management system, also
acquires the responsibility for decision-making; these are carried out by the personnel working in the
organization and also expected benefits of a different kind from its commitment. The organization also
responds to other stakeholders, related primarily with customers and investors, the environment and society in
general. So there is a large group of stakeholders both internally and externally that must be coordinated
towards the same goal.

Correspondingly, a direct and necessary orientation towards the customer and its satisfaction not only of their
expectations, but the occurrence of exceptional experiences, which are considered distinct concepts (Magnini
et al.,, 2011) and (Wang, 2011) evidence. This last, begins to show a significant relevance; sample of this is
the publication of the standard UNE-CENT / TS 16880. Its disclosure is also based on achieving complete
customer’s satisfaction as an indispensable requirement to win a place in their "mind" and therefore on the
market; in juxtaposition besides to organizational sustainability. Therefore, the third axis represents precisely
the customer’s delight, a factor that is related directly as a sustainable development. If the organization is not
able to keep customers close, there is no reason to survive and evolve, this approach implies that delight
customers can then interact with their loyalty.

As it has been mentioned, each system can be integrated in different variants and possess a different range in
correspondence to the standards that include more quantity of the size that the figure represents increases.
Similarly the mass of various planets differs from one to another, as their characteristics and may increase or
decrease accordingly (this comparison is not an exact analogy, but a way to expose the concept presented).
The system shown in the model, then progresses upward to sustainable development and therefore
organizational sustainability, influenced by a growing spiral where the dimensions that explain this variable as
(Rocha and Searcy 2012) originate: an economic, financial and environmental dimension; modifiable.

These dimensions are also supported by the foundations of Triple Bottom Line, an accounting framework that
incorporates three dimensions of performance: social, environmental and financial (Elkington, 1994). This
differs from traditional reporting frameworks as it includes ecological (or environmental) and social measures
that can be difficult to assign appropriate means of measurement. The TBL dimensions are also commonly
called the three Ps: people, planet and profits. Before Elkington introduced the sustainability concept as “triple
bottom line,” environmentalists wrestled with measures of, and frameworks for, sustainability (Slaper and
Hall, 2011).
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The model described enables the establishment of the conceptual framework for explaining the relationship
between integration management system, its maturity and organizational sustainability from the analysis of
literature developed, its importance and the small number of studies on this investigated. Organizational
sustainability is certainly an issue that can occupy an important space for debate in the future to facilitate the
confrontation to the current economic framework.

CONCLUSIONS

Sustainability of companies, at international level, is a key issue in the current environment. In this sense the
studies referenced in the literature are still limited and even when it comes to addressing sustainability in
relation to the management system; therefore, this article is a contribution in the investigation of this topic. It
is tackled since the organizational sustainability and the dimensions that define the link with the management
system through system integration and maturity level, expression of evolutionarily positive performance of the
organization. The limitations analyzed allowed the development of the proposal MIS-IMS model to explain how
the organization develops in a sustainable way, linking the variables that explain the construct addressed.

The proposed model is based on the analysis of the theoretical framework, with a focus on processes and
systemic nature, to adapt to the changing environment and organization. However, further research is needed
to validate the model MIS-IMS and increase from an empirical perspective the demonstrations related to the
variables involved and others that could be incorporated.
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ABSTRACT

Purpose - This study focuses on the state of quality control management tools and techniques used in the
Wind Power (WP) sector.

Design/methodology/approach - Research was carried out in 120 Wind Power sector supply chain
companies (component suppliers, wind turbine assemblers, and wind farm operation and maintenance) using
the questionnaire method. The companies selected for the study have been implementing a quality
management system in accordance with ISO 9001:2008.

Findings - The survey’s findings reveal a high level of quality control techniques and tools being used in WP
companies. The results show that the tools and techniques most commonly used are internal audits, flowchart
diagrams and cost of poor quality. The survey also highlighted some areas for further improvement, such as
implementing advanced and complex quality techniques. Furthermore, some managerial implications from
this study are also reported at the end.

Research limitations/implications - The study was based on the quality managers’, quality engineers’,
and company mangers’ perceptions (subjective data) and neither examined the reasons for not implementing,
or the difficulties encountered while implementing, quality tools and techniques.

Practical implications - The specific findings of this research are not only useful for managers who wish to
implement a quality management system, but also provide recommendations for improving that
implementation as well.

Originality/value - This study provides more detailed knowledge of the usage of the different quality tools
and techniques in the WP, especially in ISO 9001 certified companies.

Keywords: Quality tools and techniques, ISO 9001, Wind Power sector
Paper type: Research paper
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INTRODUCTION

The roots of total quality management (TQM) can be found in the leaders of the quality management
movement: Deming’s 14 points and improvement cycle (PDCA), Shewhart “s statistical process control (SPC),
Juran’s quality trilogy (quality planning, control and improvement), Crosby’s prevention defects, zero defects
and cost of quality, Garvin's quality dimensions, Ishikawa’s root cause and effect diagram, and Feigenbaum’s
three steps to quality (quality leadership, modern quality technology and organizational commitment.) etc.

In the past decades, the importance of TQM has increased considerably, on both a practical and theoretical
levels. A number of studies have been carried out to develop a set of key practices for TQM implementation
although these do vary from one author to another. Various studies have been carried out to identify those
practices.

According to the literature, the elements of TQM can be grouped into two dimensions: the management
system or “soft” elements (leadership, strategic quality planning, employee management and
involvement, supplier management, customer focus, process management, continuous improvement,
information and analysis, knowledge and education) and the technical system or “hard” elements
(quality tools and techniques) (Evans and Lindsay, 1999; Tari and Sabater; 2004; Tari, 2005; Fotopoulos and
Psomas; 2009).

Developing the “soft” elements of TQM successfully is a long term issue and so must be emphasized
accordingly in a TQM implementation plan. However, to effectively develop these “soft” management
elements they must be supported by the technical “hard” elements of TQM (Zairi and Thiagarajan, 1997).

The technical “hard” elements consist of a set of tools and techniques such as histograms, flow charts,
relations diagrams, scatter diagrams, control charts, Pareto analysis, Quality Function Deployment (QFD),
Statistical Process Control (SPC) and Design of Experiments (DOE).

Nevertheless, past evidence has shown that TQM has failed in some cases, simply because the factors
required for success are not in place (Curry and Kadasah, 2002). A possible reason for TQM not being
successful lies in the absence of the use of suitable quality management methods such as tools and
techniques (Zhang, 2000; Tari and Sabater, 2004; Ahmed and Hassan, 2003). Authors such as Tari and
Sabater (2004) and Fotopoulos and Psomas (2009) underline that, failure when applying quality tools and
techniques is not due to the fact that they are ineffective, but due to a lack of clear understanding as to when,
where and how to apply them. Another mistake easily made by companies is that they take each quality tool
and technique as being a completely separate, isolated tool for application. The relationships and the
sequence of quality tools and techniques are two important aspects that must be taken into consideration for
their effective application (Fotopoulos and Psomas; 2009).

Based on these views, it is suggested that a TQM program may only have a positive influence on performance
if management focus on the state of application of a number of TQM tools and techniques in their company,
i.e., a well-equipped technical system must be established (Sousa and Voss, 2002). Moreover, this technical
system, along with other components of TQM, is critical for the survival and continuation of business
(Zackrisson et al., 1995).

Bearing in mind the advantages of the TQM tools and techniques and the absence of an empirical study on
the use of technical systems in the Wind Power sector, above all in the whole value chain, we proposed
carrying out an empirical study on this subject in order to verify to what the usage of different tools and
techniques for TQM improvement and their performance are used in the sector.

The purpose of this paper then, is to analyse the level of of quality tools and techniques (TQM hard elements)
“use” in the Wind Power (WP) sector. The findings will determine the implementation status (level use) of the
quality tools and techniques in firms which have been ISO 9001:2008 certified in the WP supply chain.
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The rest of the article is structured as follows: the second section presents the literature review on quality
tools and technigues and their use. The third section describes the study’s methodology. The fourth section
presents the analysis and the respective results. Finally, the results of the research are discussed and final
conclusions are presented.

LITERATURE REVIEW

The literature review suggests that there are several differences between quality “tools and techniques”.
According to McQuater et al. (1995), a single “tool” may be described as a device which has a clear role. It is
often narrow in focus and is usually used on its own. Examples of tools are: histograms, Pareto analysis,
cause and effect diagrams, control charts, and flowcharts. A “technique”, on the other hand, has a wider
application than a tool. This often results in a need for more thought, skill and training to use techniques
effectively. Techniques can be thought of as a collection of tools. Examples of techniques are: SPC,
Benchmarking, Quality Function Deployment (QFD), Failure Mode and Effects Analysis (FMEA), Design of
Experiments (DOE), and Six Sigma (DMAIC). For example, statistical process control (SPC) uses a variety of
tools such as charts graphs and histograms, as well as other statistical methods, all of which are
indispensable for the effective use of this technique (McQuater et al., 1995).

A number of researchers, such as Lam (1996), Ahmed and Hassan (2003), Vouzas (2004), Bamford and
Greatbanks (2005), Tari (2005), Alsaleh (2007) and Fotopoulos and Psomas (2009), distinguish quality tools
and techniques in terms of ease of understanding and implementation for their users. According to Fotopoulos
and Psomas (2009), tools such as flowcharts, check sheets, histograms and brainstorming are supposed to
be “simple and basic”, while the more complex techniques such as SPC, DOE, Taguchi’s methods and QFD
are supposed to be “advanced and sophisticated”.

Along these lines, Ishikawa (1985), Evans and Lindsay (1999), Dale and McQuater (1998), and Dale (1999)
introduce a set of seven tools such as flow charts, Pareto charts, histograms, cause and effect diagrams,
brainstorming, run charts and graphs, control charts, and scatter diagrams which are widely accepted and
used by organizations.

On the other hand, Deming (1986) emphasized the use of statistical techniques for quality improvement and
proposed a PDCA cycle to improve quality in organisation. Ishikawa (1976, 1985) underlined the importance
of the cause and effect diagram for problem solving, and quality circles as a way to achieve continuous
improvement. In addition, Imai (1986), Dean and Evans (1994), Goetsch and Davis (1997), and Dale (1999),
have drawn up a list of tools and techniques for quality improvement.

The review of the literature shows that there have been numerous studies analysing the critical factors for
successful quality management tools and techniques implementation. On some occasions tools and
techniques do not work exactly as firms had expected when they tried to apply them. According to Kwok and
Tummala (1998), failures when applying quality tools and techniques are not due to the fact that they are
ineffective, but due to a lack of clear understanding of when, where and how to apply them. Another mistake
made by the firms, is to take each quality tool and technique as a completely separate, isolated tool for
application. The relationships and the sequence of quality tools and techniques are two important aspects that
must be taken into consideration for their effective application (Fotopoulos and Psomas; 2009). Thus,
McQuater et al. (1995) underline that tools and techniques require attention in terms of a number of critical
success factors, such as management support and commitment, effective, timely and planned training,
genuine need to use a tool or technique, defined aims and objectives for use, co-operative environment and
backup, and support from improvement facilitators.

In our research, and based on an extensive literature review Isikawa (1985), Imai (1986), McQuarter et. al
(1995), Bunney and Dale (1997), Dale and McQuarter (1998), Bamford and Greatbanks,(2005) etc., we have
been grouped 25 quality tools and techniques into three groups using the following criteria: (i) tools for
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consulting and acting proactively (ii) tools for analysing and control (iii) tools for problem solving and
improvement. These three groups are based on WP sector experience and to fill the gap we detected during
our literature research review.

The main reason that we group the tools and techniques is to cover this gap in the literature, because the
earlier studies we mentioned beforehand have all analysed the quality tools and techniques in one and the
same package. And, as mentioned earlier, in some cases there is a lack of clear understanding in terms of
what, where, when, why, who, what, and how to apply them. The relationships and the sequence of quality
tools and techniques have some fundamental aspects that must be taken in consideration for their effective
application. In this way, Bramford and Greatbanks (2005) provide guidelines to apply quality tools and
techniques in everyday situations.

From the literature review above, it is evident that many researchers have explored the level of use of quality
tools and techniques in companies worldwide and with differing quality management status. Nevertheless, we
are motivated to explore the “level of use” of quality tools and techniques in companies which have been
implementing a quality management system according to ISO 9001:2008 in the WP sector.

We have planned for future research where we will focus on the impact of each factor on results, but this is
part of a larger project and will need further research

RESEARCH METODOLOGHY

We present the Research Methodology which consists of conducting a survey with Wind Turbine Suppliers and
modelling the collected data with a Component Factor Analysis to better understand the behaviour of these
tools in firms in the WP sector.

Questionnaire

In order to achieve our objective and based on the above research question, the research was carried out in
WP sector supply chain firms (components suppliers, assemblers, and wind farm operation and
maintenance). The data collection method used was that of the questionnaire. The questionnaire’s design was
based on the literature review of the work of Ishikawa (1985), Imai (1986), Stephens (1997), Bunney and
Dale (1997), Dale and McQuarter (1998), Bamford and Greatbanks (2005) and Hagemeger et al. (2006). The
questionnaire was initially reviewed by quality managers and academics and a pilot test was performed by
quality professionals.

The final version of the questionnaire consisted of two sections. The first section comprised questions
regarding a company’s profile (company name, respondents and their position within the company, number of
employees, main products or services, etc.). The second section collected information about the use and
implementation of 25 quality tools and techniques in the WP sector (see Table 1). The questionnaire was
answered by quality managers, suppliers quality engineers and company managers. The answers were based
on a five-point Likert scale (1 no use — 2 hardly any use — 3 regular use - 4 often used- 5 frequent use).

Sample

The data collection was conducted by the authors in a research project financed by MICINN. The survey was
launched in January 2015, and 125 questionnaires were collected, from which only 119 were retained for our
analysis. A substantial number of respondents are global players and they have been referred to in the
sector’s specialized journals such as MAKE Consulting (2013) or BTM Consult (2014). The criterion for
selecting the companies that would participate in this study was being ISO 9001:2008 certified.
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Method

The analysis starts with an extended descriptive analysis, and the model building was done by an Exploratory
Factor Analysis (EFA) using Principal Components Analysis and the Varimax rotation of quality tools, followed
by a Confirmatory Factor Analysis (CFA).

RESULTS
Descriptive analysis of tools and techniques

The results of survey are presented in Table 1 and Figure 1. In the table the tools are classified by the
proposed groups and ordered by percentage of use. The use and intensity of various quality tools and
techniques by the responding companies in the WP sector can be found in Figure 1.

Figure 1 - Intensity of use for each Quality Tool or Technique

Fo
60
20
40
% 30
20
in
(1]
P @sJ .;P B

S .-,c*' & &8 o O S
F T S P &
ﬁtaﬁﬁ&f&* ‘Zf‘_éfh& ‘bﬁﬁwﬁaﬁfﬁ'x@p ﬂ‘?‘@f;% "'q"?i"\&
& ‘”*‘b*#ﬁ%¢“¢°a¢' & * 6‘
" NPT e}f} & ";:#;::‘ & &F -:-Erq ‘;9;. '51
X 'ﬁb qﬁ"?{?ﬁ! & 5F x“:‘tpt'z"b '? ‘{ﬁ. & o‘@}
& £ S S B Q‘D &
g & éﬁvﬁb & {-J? ﬂ F ﬂ}
© SRS ” ﬁ*@;a S
&q

The percentage is understood as the mean of answers using the Liker scale (from 1 to 5) out of 5. From the
Figure 1 we can observe that internal audits (83%), flowchart diagrams (78%), cost of poor quality (78%),
sheets and control charts (76%), and team work (76%) are very popular because they are easier to implement
and simple to use. On the other hand, quality tools and techniques such as: Design of Experiments DOE
(36%), QFD (42%), VSM (44%), Six Sigma (48%) and BPM (46%), are used less because they are rather more
complex quality tools and techniques. The results show that the tools and techniques needing greater
knowledge and skills are used less frequently than the tools and techniques requiring a lower knowledge and
skill level. These results are also in line with the findings of Fotopoulos and Psomas (2009) and Heras et al.
(2011).

Table 1 - Quality tools and technigues in the questionnaire categorised by proposed groups

(i) Tools for acting proactively Mean Std. dev % out of 5
Employee satisfaction survey 2,91 1,22 58
Suggestion system (mailbox suggestions) 3,18 1,69 64
Customer satisfaction survey 3,61 1,68 72
Team work 3,81 1,31 76
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Internal audits 4,17 0,75 83

Mean of the group 3,53 71
(ii) Tools for analyzing and control Mean Std. dev % out of 5

QFD (Quality Function Deployment) 2,08 1,28 42
Benchmarking 2,65 1,72 53
SPC (Statistical Process Control) 2,84 1,47 57
Poka Yoke tools 3,03 1,98 61
FMEA (Failure Mode and Effects Analysis) 3,04 1,33 61
Histograms 3,24 1,81 65
Cause - Effect diagrams 3,35 1,26 67
5 Whys and 2 Hows, 3,39 1,53 68
Pareto Chart 3,46 1,56 69
Brainstorming 3,50 1,3 70
Sheets and Control Charts 3,82 1,37 76
Cost of poor quality 3,89 1,52 78
Flowchart diagrams 3,92 1,07 78

Mean of the group 3,19 65

(iii) Tools to improve and for solving problems Mean Std. dev % out of 5

DOE (Design of Experiments) 1,82 0,76 36
VSM (Values Stream Mapping) 2,19 1,17 44
Business process Management (BPM - BPR) 2,29 1,65 46
Six sigma (DMAIC) 2,41 0,99 48
5S Methodology 3,45 1,32 69
8 D Method 3,46 1,37 69
PCDA (Deming cycle) 3,56 1,45 71

Mean of the group 2,74 55

Descriptive analysis of tools and techniques by proposed groups

Descriptive analysis tools and techniques considering the proposed three groups show that the most-used
group of tools is the group (i) tools for acting proactively with 71%. One of the main reasons for the
"frequent" use and good knowledge of these types of tools and techniques is that some of them are
mandatory in the ISO 9001: 2008 standard, as much as implicitly (such as "internal audits" - 83%), as
explicitly (such as "customer satisfaction survey" - 72%). On the other hand, other tools and techniques in this
group (such as "employee satisfaction survey" - 58% or "suggestion system'" - 64%) are used internally to
analyse organizational structures, management styles, communication or the work environment. These tools
and techniques are different from other groups because they require little investment and little employee
training. Usually these tools are qualitative (soft) and do not require any specific statistical knowledge. They
are easy to apply and are used by management for making long-term decisions from a qualitative point of
view. These tools are usually used for long-term action plans, usually within the company strategic plan
framework, or quality management system revisions.

Second, we have tools and techniques in the (ii) tools for analysing and control group and used by 65%
in the sector. These types of tools are used for analysing and diagnosing problems faced in daily practice and
also in production processes control (for instance "Flowchart diagrams" - 78%, "'Brainstorming" - 70%, "Pareto
chart"- 69%, "Cause-Effect diagrams'"- 67%, "5 Whys and 2 Hows" - 68%). They are designed primarily for
analysing and resolving problems that usually appear in daily production work. In this same group we found
some tools (such as "FMEA" - 61%, "QFD" - 42% or "Benchmarking" - 53%) to also be commonly used in
phases of product development or in advanced quality planning. The results of the study show that they are
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known and used "regularly" in the sector. Therefore, we can say that the industry has applied knowledge and
problem analysis tools "regularly" but there is still major room for improvement.

With monitoring tools (such as "SPC" - 57%, "Poka Yoke" - 61%, "Sheets and Control Charts" - 76%), we see
that they are also well known and used "regularly" by the sector. Regular use of these tools takes place in the
monitoring and control of production processes. However, we are surprised by the high use of SPC in this
particular sector, since one of the characteristics of the WP sector is the low volume and high variability, and
the SPC is more commonly used in high-volume, low variability where processes tend to be more stable.

As in some tools and techniques of group (i), some of the tools and techniques used in group (ii) are
mandatory or are implicit in ISO 9001:2008 (i.e. mandatory procedures as "quality records procedure" or
specific sections of the standard such as "Analysis of data"). One of the reasons for the "regular" use and
good knowledge of these tools is the sense of the sector belonging to a supply chain. These quality tools are
known of and introduced into companies by process engineers and manufacturing, as well as managers and
quality engineers. However, some of these concepts (such as the "SPC", "FMEA") require initial training by
external consultants and internal facilitators, but the rest of them are known and are part of daily practices in
the sector.

Finally, we have the tools and techniques which are less used. They belong to the (iii) tools for problem
solving and improvement group with a 55% use. These techniques are much more complex to use with
respect to the other groups and they are generally techniques that require an excellent knowledge of statistics
(such as "Six Sigma" - 48% or "DOE" - 36%) or some knowledge of processes and manufacturing
methodologies (such as "VSM" - 44%). All of them tend to be used with the help of external consultants and
internal facilitators, who support through a solid knowledge of statistics and develop specific methodologies.
The use of these techniques is restricted and generally responds to top management initiatives (Such as "Six
Sigma" or "Lean manufacturing" launching programs). On the other hand, also in the group (iii) are 5s (69%),
8D's (69%) and PDCA (71%), which are techniques used for continuous improvement and solving complex
problems. Although less complex statistically, these techniques also require the help of external consultants or
internal facilitators in order to meet the objectives and as such tend to respond top management programs.

Exploratory Factor Analysis

Intending to validate the grouping of 25 tools and techniques used and learn about their structure, we
performed an exploratory factor analysis (EFA) in order to verify that the families raised are homogeneous. In
this exploratory analysis, we started from the 25 tools that were initially distributed on 5 factors, but with
weights distributed on various factor (Table 2) loadings. Since the goal was to obtain three groupings of tools,
data will be iterated until its_simplification. After three iterations looking for loadings higher than 0.5 and that
each factor had 3 or more variables involved, the results were validated and passed to the next confirmatory
analysis.

Table 2 - Quality tools and techniques in the exploratory Factor Analysis. First iteration, and only loadings >
0.5 are considered.

Quality Tools Fl F2 F3 F4 F5
Suggestion system (mailbox suggestions) 0.741

Customer satisfaction survey 0.839

Internal Audits 0.736

Brainstorming 0.713

Flowchart diagram 0.666

Histogram 0.654

Cause - Effect diagram 0.755

Pareto Chart 0.793
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Sheets and Control Charts 0.606

5 Whys and 2 Hows 0.602

5S Methodology 0.706

FMEA (Failure Mode and Effects Analysis) 0.683

QFD (Quality Function Deployment) 0.689
PCDA (Deming circle) 0.639
8 D Method 0.801

DOE (Design of Experiments) 0.567

VSM (Values Stream Mapping) 0,605

Confirmatory Factor Analysis

Table 3 summarizes the reliability analysis of the three dimensions of perceived quality. The internal reliability
of these factors was then assessed and confirmed as the retained indicators exhibited loadings of 0.5 or
higher. The internal consistency of the constructs reaffirmed our approach, obtaining values that exceeded the
recommended threshold value of 0.7 for both Cronbach’s alpha coefficient and composite reliability (CR). The
Average Variance Extracted (AVE) also surpassed the cut-off point of 0,5 (Nunnally and Bernstein 1994) for all
factors. Results revealed that Cronbach’s alpha value did not improve when removing an item; therefore, we
decided not to exclude any items.

These results confirmed a linear dependence between the variables and supported our view that the results
were sound. Only three factors emerged with eigenvalues greater than one (Kaiser criterion). Looking more
closely at the tools included in each factor, the following labels were provided: (1) Tools for acting proactively;
(2) Tools for analysing and (3) Tools for improvement and solving problems. Table 3 shows only those items
with significant loads; which were the items proposed for the three constructs. The composite reliability and
the AVE of the constructs are above the threshold recommended, showing good psychometric values which in
turn vouch for internal consistency and reliability.

Table 3 - Confirmatory Factor Analysis. Standardized loads and reliability for each dimension.
CR: Composite reliability; AVE: Average Variance Extracted
Tools for acting proactively

(CR=0.841 & AVE = 0.799) Fl F2 F3
Suggestion system (mailbox suggestions) 0.770

Customer satisfaction survey 0.847

Internal Audits 0.779

Tools for analysing and control

(CR=0.856 & AVE = 0.773)

Brainstorming 0.770

Flowchart diagram 0.731

Cause - Effect diagram 0.809

Pareto Chart 0.781

Tools to improve and for solving problems

(CR=0.767 & AVE = 0.775)

5S Methodology 0.735
8 D Method 0.530
DOE (Design of experiments) 0.668
VSM (Values Stream Mapping) 0.746
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From the results, we found that the group of families is consistent with the data and is structured in three
constructs. Factor 1 (F1) tools for acting proactively, Factor 2 (F2) tools for analysing and control and finally
Factor 3 (F3) tools for improvement and solving problems

DISCUSSION

In view of the results, we can say that the WP is a sector that has a high level of use quality management
related tools and techniques. One of the main features of the sector is the high technological complexity of the
product, the short production runs (low volume) and high variability (constant technological developments) all
these considerations involve a constant practice of analysis and problem solving.

Our study shows, at the individual level, that in the use of tools and techniques the level is "acceptable" in the
WP industry compared with other sectors referenced in the literature (Ahmed and Hassan, 2003; Lagrosen,
Lagrosenand Lagrosen; 2005; Alsaleh, 2007; Fotopoulus and Psomos, 2009; Heras et al, 2009; Talib et al
2013), and where the level of "use" of quality tools and techniques is lower than that of our sector.

We can show that the most used tools in the WP sector are: internal audits (83%), flowchart diagrams (78%),
cost of poor quality (78%), sheets and control charts (76%) and team work (76%). Some techniques and tools
mentioned as “internal audits”, “flowchart diagram”, agree with previous studies referenced in the literature
such as Tari and Sabater (2004), Heras et al. (2011) and Talib et al. (2013). But we cannot state the same in
terms of intensity of use, since evidence from the WP sector shows a much higher use.

One of the reasons which makes our findings different with respect to other referenced literature (Ahmed and
Hassan, 2003; Logrosen and Logrosen, 2005; Fotopoulos and Psomas, 2009) is that these studies have not
focused on specific sectors such as in our case.

Apart from that, we note that the tools "less used" in our study are DOE (36%); QFD (41%), VSM (44%), Six
Sigma (48%) and BPM (46%). In this sense we are more in line with other referenced literature, despite our
use of these tools being somewhat more extended, but we also agree with the work of Heras et al (2011) and
Talib et al. (2013), where less use of quality techniques such as DOE, Six Sigma and BPM is evident.

From the point of view of the authors of this article, a high complex technology sector such as WP facilitates
the use and development of quality tools and techniques thanks to this highly technological environment.
However, when we divide quality tools and techniques into categories in terms of their specific use, as we
propose, some variations are observed. With regard to the tools and techniques of the group (F1) "Tools for
acting proactively” show that there is a "regular" use (71%) by the population surveyed. One of the reasons for
this high impact is because all these tools and techniques associated with this group from part of the 1SO
9001: 2008 environment, which implies the use of some tools and techniques derived from some of its
procedures or mandatory processes (i.e., internal audits, customer satisfaction, etc.). The third group (F3) is
"Tools to improve and solving problems" with 55% use. In this sense, the result is reasonable since, as
McQuarter et al., (1995) noticed, there are significant differences in the use of tools and techniques from
sector to sector. In this sense Greene (1993) and Tari and Sabater (2004) point out that the particular
situation of each company at all times requires certain tools. Techniques for improving and solving problems
such as 8D's, DOE, VSM, QFD, BPM, require commitment and management support for their development,
require specific plans, investments in training programs and specific guidance by external consultants in some
cases, for training, implementation and development, as well as internal facilitators to support their
implementation.

CONCLUSIONS

Quality tools and techniques help organizations to analyse and solve problems by providing methodology
required to detect the root causes of problems, 1) developing and planning corrective and preventive required
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actions to prevent recurrence of problems 2) validating the efficiency of the solutions, and finally, 3)
monitoring the solutions proposed.

According to this, the use of quality tools and techniques improves communication between managers,
engineers and operators and they also help operators to understand the processes and distinguish the
possible causes of process variation. Moreover, the present study has also evidenced that the ISO 9001: 2008
environment provides a framework for the use of quality tools and techniques. However, it should be noted
that the use of quality tools and techniques requires an appropriate environment for their development and it
is the responsibility of top management to provide the right environment based on sufficient resources and by
leading the program.

To conclude, a point to consider when analysing the results of this study is that the WP sector is considered a
high-tech sector and technologists due to product requirements (i.e. 97.5% availability 24 hours a day it is
required for wind turbines). It shows that the industry technicians and engineers are used to analysing and
solving problems caused by these turbines in daily practice.

PRACTICAL IMPLICATIONS

For managers, this article has some implications. From a practical point of view, the results of this research
provide WP sector firms, managers and practitioners with a practical understanding of these tools and
techniques for quality improvement.

Therefore, WP sector managers would be better to focus on the less-used quality tools and techniques, and
understand clearly as to what design of experiments (DOE); quality function development (QFD), VSM (Values
Stream Map), Six Sigma (DMAIC) and business process management (BPM) really mean and implement them
accordingly to improve their overall business performance while enhancing quality performance at the same
time. If the firms wish to go beyond ISO 9001, they must improve all of these aspects in order to improve their
competitiveness.

Firms and their managers should understand that the quality of a product does not only depend on the quality
of the process, but also on the quality of the management system and the adoption of key quality tools and
techniques. Top management must provide an adequate atmosphere, appropriate resources and training for
continuous improvement programs.

Further, the advantages of applying quality tools and techniques should also be understood by practicing
managers. Well-designed training sessions and development programmes should be provided to all members
of the company so that everyone understands not only the importance of basic and advanced tools and
techniques, but also so they are able to apply them.

In other words, managers should encourage employees to use quality tools and techniques in the quest for
improvements in whole sector SC.
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Abstract: The paper deals with a supplier's process management and their performance, and had as an
objective to identify stakeholder’s perceptions about this management, in an automotive industry in the
Metropolitan Region of Campinas, Brazil. The nature of the research is qualitative and was conducted by
means of interviews and the results showed that a well stablished suppliers management process contributes
to the organization’s continuous improvement of products and processes. The company researched has about
800 employees, is a global company, and a world leader in the production of automotive wheels. The
research’s conclusion showed that in order companies to become more competitive, it is necessary to
strengthen the value chain links and create long-term relationships with their suppliers.
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1. Introduction

Handfield and Nichols (1999, 115) addresses that “a supply chain includes a firm's internal functions which
include all transformation processes, its upstream suppliers, and its downstream distribution channels
reaching the end customers which includes distributors and retailers”.

According to Ferguson (2000), the supply chain management involves a collaborative strategy linking cross-
enterprise business operations to achieving a shared vision of the market opportunity. This shared vision in
automotive industry has been improving the competitive edges, through cost cutting and continuous
improvement of quality either the suppliers or the recipients.

Scavarda (2001) points out that a Procurement Department in automotive industries, for a long period, has
always been understood as a support area, so that its scope normally was restricted to commercial
transactions, which aimed mainly at reducing the purchase price of those products at a required level of
quality, to meeting the production demands of such organizations. The supply chain management
encompasses all quality management activities associated with the flow and transformation of goods from raw
material stage through the end users (finished product) stage along with flow of all information related to
quality and materials as well as information flow both up and down the supply chain (FERGUSON, 2000).

In the same direction Urbaniak (2015) emphasizes the importance about the building a long-term partnership
with the suppliers, in order to achieve a strong relationship between them.

These strategic procedures allow the firms transform the recurring purchase transactions in a cooperative
relationship, which are usually governed by a contract and improve the possibility to developing a higher
supplier’'s commitment to solve, for example, quality problems either in the productions line or in field.

As time went by in Brazil, it became inexorable a market opening, which promoted the production
globalization in unimaginable scales, and in such a way that changed dramatically the competitive arena of
business, requiring from Procurement Areas/Departments postures differentiated for the performance of their
duties and functions.

Campos (1992) emphasizes that a company can’t be competitive in isolation, since it is embedded in a chain
of buyers and suppliers, where all the companies operating in it, seek to maximize their added value,
transferring cost and quality gains, in order to make the chain as a whole much more competitive.

The above outlined context, signals out that changes came over to remain in next years, and so is not enough
to provide quality products or services to customers, it is also necessary to develop personalized experiences,
creating therefore synergistic products and services that have market acceptance (ALVAREZ; QUEIROZ, 2003).

The above listed authors suggest to make companies more competitive, it is necessary to strengthen the links
of the value chains and create long-term relationships with its suppliers.

It is urgent for the strategic moves of the organizations, that the process of qualifying suppliers, to be
managed properly, generate competitive advantages for companies. This concern for the integrity of their
businesses, with the establishment of lasting partnerships with reputable companies, acting with ethics and
social responsibility, in accordance with legal principles and, furthermore, noting the quality and commitment
in supplying products and services it is a decisive factor for its perpetuation (OLIVEIRA, 2013).

The objective of this study is to determine the stakeholder's perceptions of the supplier’s evaluation process.
This paper was derived from a Degree Programme in Business Administration from the Mackenzie University,
Campinas campus.
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2 Literature review
2.1 Concept of Processes

Conceptualizing processes becomes a hard task as there are a large number of approaches, from different
authors, with different visions, which can lead to confusion in the use of this term, in the practical application
of that ‘constructo .

So we sought to find in the literature, after extensive review, authors whose concept best suited to the initial
objectives intended by the authors of this research. Therefore, the author chosen was Oliveira (2013), who
defined process as a set of structured and interrelated activities such as planning, organization, management
and evaluation, presents a logical and sequential links between them. The same author recognize that all
these activities should be integrated to obtain and preferably surpass the needs and expectations in a
balanced way of all stakeholders.

The logic of the choice of the above author’s definition, had a decisive factor not only related to the approach
by logical sequencing of activities, but also for understanding how to reduce interpersonal conflicts without,
however, eliminating those activities, and especially in obtaining focus on the satisfaction of both internal and
external customers.

Those statements are reinforced by Arostegui et al (2012) who pointed out that the organizations should be
seen like a system and the functional areas depend on each other in order to aggregate value to the entire
enterprise.

2.2 Suppliers Performance Evaluation Process

Lysons (2012, 166) simply defines performance measurement “as the quantification or the expression of a
quality or attribute in numerical terms”, or in another definition of measurement: “The systematic assignment
of numerical values (quantitative) or verbal descriptors (qualitative) to the characteristics of objects or
individuals; designation of the status of such characteristics”. Evaluation also means to acquire information to
form judgments for further decision making.

In order to assess supplier performance, more objective according to Cousins et al. (2008), non-financial
measures are considered, consisting of information sharing, responsiveness in problem solving, collaboration
level, supplier satisfaction, certified suppliers and supply base characteristics. These activities are also closely
associated with developing supplier's performance and capabilities, like recognition and awarding, training
and education, financial assistance and so on.

Also in this context, Strategic decision-making evaluation of suppliers cannot be only determined by pricing
and or by measuring theintrinsic  quality of the productsand services offered. Currently,
companies seek partnerships with long-term relationships, which are translated through values and mutual
trust. This type of relationshipis intended to develop a reciprocal and balanced growth between the
parties, and during this relationship, the companies exchange market
intelligence and information, empowering them to create value for those involved, making them thus more
competitive (SILVA; SILVA; BELAN, 2006).

Weber and Current (1993), point out that the primary goal of this processis to decide on the most
appropriate supply source, which comes with other important decisions to the company, such as the number
of suppliers that will participate in the supply portfolio and the volume of requests to be allocated to each of
these suppliers.

According to Urbaniak (2015), the supply chain concept plays a very important role to developing and
improving the efficiency and the effectiveness of companies and mainly, based on this approach there is a
connection to planning and others functional organizational areas.
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Even according to Canto (2004), itis necessary to standardize this supplier’'s performance evaluation
process through the use of metrics that reflect the organization key points in order to achieve its specific
objectives. It should be noted however, that by making this kind of management, companies provide the
development of the entire value chain making them more robust, i.e., providing more reliable and perennial
results.

2.3 Process Management

According to the Business Process Management (BPM) Methodology, Process Management is defined as a
systematic approach in order to identifying and managing the organizational process to aim the enterprise
desired results, what means in a consistent way and aligned with the strategic goals of the organization.

Paim, et al. (2009) point out that "improving processes is a basic action to respond to the changes that
occur in the action environment, to maintain the system productive and competitive".

To above authors, the management process is divided into three groups of tasks that can be understood as
planning, organizing and controlling processes, and this includes the measurement of processes considered
strategic for the organization, that means a performance indicator system.

With proper management of the processes, managers can evaluate, from appropriate performance metrics of
each of the chosen strategic processes, its flaws and gaps, and improvement opportunities. These
actions allow to identifying the activities that no longer add value to processes and which are likely to be either
eliminated or improved.

3 Methodology

This research can be considered of qualitative and exploratory nature and is related to a case study since it
was intended to understand and explain a phenomenon of real life. According to Yin (2010), a case study is
significant when researchers plan to obtain information which indicates the importance of contextual issues to
understanding the research problem.

A qualitative research is the most suitable to similar studies, due to the fact they provide greater depth on
topics, whose knowledge is not yet fully delineated. The qualitative method provides an integrated approach to
phenomena, which can be better understood in the context in which they occur, leading to the understanding
of relationships dynamics.

The study also used secondary data, obtained both through literature revision and organization data reports
collected through interviews made with company's managers. In this research we used semi-structured
interviews once it favored dialogue with respondents, deepening important aspects to keeping focus on the
research objectives.

For the analysis of data collected we used the Content Analysis Technique, which, according to Bardin (2009,
p. 21) corresponds tothe consolidation of the data obtained by grouping them into categories. The
categorization should take into account the characteristicsthat are common toeach of these
elements, allowing a simplification of the raw data in order to facilitate the researchers' conclusions.

In this context, Bardin (2009) warns thatto perform a proper categorization and, with that, to be able
to generate a set  of appropriate  categories, the  principle of  exclusion must be  obeyed, i.e, an
element chosen for a  particular  category, necessarily, must not belong to another, such that the
intersection between them must be zero.

This analysis allowed the data to be categorized to facilitate not only their consolidation, but their grouping into
different categories, which were classified according to the results of the interviews.

3.1 Data of the company studied The company in which the research was drawn up, fancy name
“Company X", operates in the automotive segment, and gives emphasis in monitoring and tracking the
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supplier’s performance process evaluation. These unit, a global company, has about 800 employees and is a
world leader in the production of automotive wheels.

3.2 Results of data collecting

The data collection was carried out through semi-structured interviews, with questions prepared by the
researchers. The interviews were applied to thirteen employees identified as key persons in the processes,
and distributed according to the areas researched: - quality and advanced quality engineering, procurement,
logistics, production and tooling department. Concerning the sampling of employees: one of them belonged to
the strategic level, ie the manager of the plant, eight to the tactical level, managers and supervisors, and four
to the operational level.

Taking into account the considerations made, four categories, were identified from the data consolidation, in
accordance to Bardin (2009): Category 1 - Stakeholders in the suppliers performance evaluation process;
Category 2 - Suppliers performance evaluation process; Category 3 - Results generated by the suppliers
performance evaluation process and Category 4 - Risks inherent to the suppliers evaluation performance.

3.2.1 Categories ldentified after analysis of data

Statements from respondents supported the identification of categories, however, due to limited space in this
conference paper, the authors decided to highlight only one and the most significant speech of each category.

CATEGORY 1 - STAKEHOLDERS IN THE SUPPLIERS PERFORMANCE EVALUATION PROCESS

El:[...] We have people from allthe company areas: we have people from Engineering, Quality,
Advanced Quality, Procurement, Product Engineering, Production [...].

This statement demonstrates the need for linking together all participants, strengthening relations between the
areas involved in the process, demonstrating the importance of a systemic vision and a synergy that must
exist between them, so thatthe management of this process adds the necessary value to the whole
organization.

[t was noted that the stakeholder's mapping could play a very important role, in order to improve the
supplier's process management. The need to identifying stakeholders process’s reinforce the statement
pointed out by Arostegui et al. (2015), which determine the cooperation between functional areas inside the
organization.

CATEGORY 2 - SUPPLIERS PERFORMANCE EVALUATION PROCESS

This  category relates tothe assessment of the performance of suppliersand can be better
understood by following statements:

E3: [...] Our procedure of supplier evaluation, and  supplier choice starts with the Risk Assessment. The Risk
Assessment is a tool that has several issues, from the technical, logistical side, and commercial side, so we
can minimize the risk of choosing a vendor that does not have the capacity to provide for the company.

The respondent E3 indicates thatthe company has a consolidated practice to reduce the risk of
acquiring not able third-party products.

According to Arostegui et al (2015) the management’s relationships with the suppliers represents the
organizational competitive differential and it is considered a key factor to improve and implement successfully
the quality management of the organization.

CATEGORY 3 - RESULTS GENERATED BY THE SUPPLIERS PERFORMANCE EVALUATION PROCESS

This category brings information collected, which have relation to the impacts generated by supplier's
performance evaluation process from the point of view of the organization. This perception is significant
for people to have confidence in what other areas are doing so that the level of supplier's quality can be
continuously improved, as understood by the interview below:
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E5: [...] The suppliers performance evaluation process helps to take decision, for example, in relation
to what suppliers purchase. For example, we have a specific provider, [...] from 2014 onwards we eliminated
this supplier because of problems we had with his delivery quality.

And another point, even for decision making, it is important that prices should be negotiated by the
Purchasing Department, once if the company don't monitor them, this same company can't
give technical support to the Purchasing Department decision making according to Arostegui et al (2012).
The good results obtained by the supplier's performance evaluation should be used in order to stablish and
consolidate trust between partners. Urbaniak (2015) points out that when the transactions were transformed
in a long-term point of view, cooperation can become more productive for both sides.

CATEGORY 4 - RISKS INHERENT TO THE SUPPLIERS PERFORMANCE PROCESS EVALUATION

According to the interviews, it was identified some risks that are inherentto the supplier's performance
process evaluation, as noted by the respondent E1, as shown below:

E1l:[...] we're trying to reduce supply risks [...] we can't do it with 100% of suppliers [...] we are focusing more
on raw material, which constitutes 60% of our product [...].

In the talk of the E1 respondent, we realized the strategy employed by the company regarding the
prioritization of activities, opting for raw materials, which is corresponding to 60% of the products
content supplied by the company.

Arostegui et al (2012) by citing Gonzalez-Benito and Dale (2001) mention that in spite of the risk, the
existence of common and shared objectives and challenges is a huge motivational factor in order to obtain
advantage when working with a very small number of suppliers.

3.2.1 Final Considerations

The data obtained allow emphasizing that the management of the supplier evaluation process in the analyzed
company has a strategic management and the perception on the part of stakeholders is that it contributes to
the management decision-making processes to ensure the quality of the supply of products acquired from
third parties.

In the interviews conducted, it is noticed that there are still conditions to process improvements, especially in
the strengthening of internal relations between the internal areas that participate in the process
and the suppliers making it more robust.

4. Conclusion

We observed in the company studied, that the suppliers performance evaluation process, presents itself
as a strategic theme within its supply chain. This reinforces the point of view that the construction of lasting
partnerships in the supply system, promotes everlasting competitive advantages, since it has the potential
to improving the quality of management for both companies involved in the partnership as suggested by
Oliveira (2013).

Each interviewee, in  his own way, wasawareof the importance ofan assessment of supplier
performance, showing that they have the perception of the process importance, however with some gaps,
reflecting improvement opportunities for those who are directly related to the processes studied. What
concerns the areas interested in the suppliers performance evaluation process, such areas have an
architecture of indicators, as a way of tracking and monitoring their supplier's performance.

This fact that was appointed by the managers plays an important role as a relevant factor in the decision
making of the areas/departments involved, in choosing a suitable and convenient supplier.

In short, we can conclude that the value perception of stakeholders in the process of performance
evaluation of suppliers is a positive factor, based and from the analysis of the responses of the respondents
who, highlighted the importance of the supplier process evaluation for the organization’s continuous
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improvement of products and processes, including, their own suppliers. The research allowed us to conclude
that in order companies to become more competitive, it is necessary to strengthen the value chain links and
create long-term relationships

The results obtained from respondent categorization speech indicated the need to have a structured supplier
performance evaluation process and a systemic coverage in organizations. For this process to add value in a
balanced manner to its stakeholders is required, a close relationship between the participants areas, avoiding
the functional focus on setting goals and challenges, and preventing them to becoming competitors instead of
complementary partners, as proposed by Arostegui et al. (2012).

This is the approach normally observed in organizations that do not have this broad vision of the business in
which they operate. By establishing the evaluation process and also with the generation of results of qualitative
levels of providers, companies can establish a longterm strategy, and thereby reducing supply risks from
suppliers according to Urbaniak (2015).
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ABSTRACT

Purpose: The establishment of a knowledge-based economy has recognized innovation as the driver of economic
growth and productivity along with quality management which has the potential to enhance operational and
financial performance giving companies privileged position on the increasing market competition. However, an
issue emanates from the lack of consensus in the literature whether quality management drives or inhibits the
innovative capacity of a company. The objective of this literature review is to verify the greater tendency, any
possible mediator effect between quality management and innovation and to clarify what has been done so far
involving those concepts looking for less explored fields that could serve as a basis for development of future
research in this area.

Design/ methodology/ approach: The selected articles were divided into two main groups, those supporting
the positive relationship between quality management practices and innovation, and those supporting the
negative relationship analyzing both schools of thought in a narrative model.

Findings: It was observed the standpoint supporting the positive relation between quality management and
innovation is stronger than the negative one and very few studies deal with the extension of how quality
management programs influence the innovative capacity of organizations, becoming then a promising area to
explore.

Originality/ value: A clear understanding of the relationship between quality management and innovation
allows an organization to properly allocate knowledge and resources to achieve higher business performance.

Key words: Quality management, innovation, mediator effect

Paper type: Literature review
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1. Introduction

Many researchers have been intrigued by the role of innovation and quality management (QM) as factors to
increase an organization’s competitiveness (Schniederjans & Schniederjans, 2015). The positive influence of QM
reflects on the company’s performance and its role to reach a competitive position is well known worldwide
(Kaynak, 2003). However, since a knowledge-based economy has been established, a longterm competitive
advantage is built by capacities or intangible resources characterized by its high value and rareness, and difficulty
to reproduce (Barney, 1995). Thus, the exclusively adoption of QM is insufficient to achieve business success and
the role of what is the most important factor to sustain a competitive position in the current market has changed
from quality to innovation (Cooper, 1998; Hoang et al., 2006). Such importance has motivated researchers and
practitioners to determine and analyze the responsible agents leading to innovation (Becheikh et al., 2006).
Hence, many studies have emerged in order to investigate whether there is a significant and positive effect of QM
practices on innovation as well as the relationship between QM and innovation regarding its circumstances and
environment (e.g., Kim et al., 2012; Moura et al., 2007; Perdomo-Ortiz et al., 2006; Flynn, 1994).

This paper presents a literature review of the relationship between QM and innovation based on
published articles over the last three decades, period which most of the significant studies can be found. A broad
analysis permits an arrangement of the studies in two major categories: scholars, whom accept the positive
relation between QM and innovation, argue that QM principles and practices are similar those embedded on the
concept of innovation, hence, promoting the organizational culture and environment propitious to innovation (e.g.,
Prajogo and Hong, 2008; Lopez-Mielgo et al., 2009; Roffe, 1998); and on the other hand, scholars who support
the negative relation between QM and innovation claiming QM practices induce a narrow-minded thinking due to
the requirement of standardization and the adoption of costumer focus which supposedly hinders creativity and
consequently hinders innovation (Slater and Narver, 1998). The existence of these two categories is due to QM
and innovation being multidimensional implying complexity. Most researchers limit investigation to the impact of
QM on innovation directly, when in fact this analysis disserves a direct and indirect approach (Kim et al., 2012;
Moreno-Luzon et al., 2013).

As a result, through examining what has been done since late of the 1980s, the objectives of this paper
are: to illustrate which is the greater tendency, whether positive or negative; and to identify indirect approaches
and mediator effects focusing on the assessment of “how” QM practice can influence innovation. The intention is
to clarify possible fields, which are less explored on the literature serving as basis for development of future
innovative research contributing to a deeper comprehension on the relation of QM and innovation.

2. Literature review on the relationship between QM and innovation
2.1. Supporting a positive effect.

2.1.1. Some dimensions of Total Quality Management (TOM) positively affect some dimensions of innovation,
directly.

Before dividing the multidimensional model of QM among the different practices that comprise it, two structures
may be designed to classify them by its essential characteristic and they are: mechanistic, including systematic
procedures; and organic referring to unsystematic procedures (Beyer et al., 1997). Hence, there is a positive
connection between the innovation and different QM practices, enhancing innovation and the organic side of
TQM, which is deeply associated with innovation (e.g., Abrunhosa et al., 2008; Perdomo-Ortiz et al., 2006;
Prajogo and Sohal, 2004b). Those efforts are extremely based on human resource where innovation is
concentrated meaning people stand up as the most important factor affecting TQM towards innovation (Feng et
al., 2006). Perdomo-Ortiz et al. (2009) sustain those practices associated with human resource management
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conduct by TQOM principles have a positive impact on innovation performance, in such a way motivated
employees engaged on training and teamwork are likely to enhance the company’s innovation performance.
Abrunhosa et al. (2008) also sustain this position when observed supportive people management practices are
correlated with high levels of technological innovation. Innovative companies put a greater emphasis on training,
customer relations, and direct communication between top management and employees than less innovative
firms (Baldwin and Johnson, 1996).

Despite the conclusion of some researchers about existing QM practices being more relevant than others
in order to pursue innovation, many others defend the argument that QM practices are of equal importance on
the development of innovative performance since they are linked to each other directly or indirectly (e.g., Kim et
al., 2012; Benner and Tushman, 2002; Gustafson and Hundt, 1995). Martinez-Costa and Martinez-Lorente
(2008), in a study of 451 manufacturing and non-manufacturing companies, argue in favor of the direct
relationship between TQM and both process and product innovation, only when TQM is implemented as a system
emphasizing equally all the QM practices. Prajogo and Hong (2008) support the positive relationship between
product innovation and the adoption of TQM exploring opposite QM practices such as process management and
people management. When it comes to incremental innovation and technological innovation, the more a company
enhances its efforts in process management, which means mapping routines, improving and standardizing them,
the more innovative a company may be, proving systemic QM practices also plays a vital role to promote
innovation (Benner and Tushman, 2002). Flynn (1994) supports QM practices may have a positive influence on
the speed of product innovation giving a company a competitive advantage. Nevertheless, Lopez-Mielgo et al.
(2009) conclude the other side of the coin is also true, meaning a company with a high innovative capacity is
likely to implement some TQM elements in order to reduce costs and guarantee profitability of the investments by
means of standardization and quality control.

Regarding the direct relationship between certifications of quality management standard such as ISO
9000 and ISO 9001 and its impact on innovation, studies also provide empirical results supporting the adoption
of those certifications will improve the innovation performance of the company. While Pekovic and Galia (2009)
showed a completely significant and positive association between ISO 9000 and innovation and its ramifications
as product and process, Terziovski and Guerrero (2014) support the same association concerning process
innovation. For ISO 9001 the results are more concise, Kim et al. (2012), with Canadian companies, and
Fernandes et al. (2014), with Portuguese organizations, conclude the certifications have a significant and positive
impact on innovation performance.

2.1.2. QM establishes a fertile atmosphere or platform for developing innovation.

Innovation and QM are interconnected in a two-way road. It means QM philosophy embraces the essence of
innovation, and the most significant innovations are those which relates to TQM principles, because they occur on
the sphere of creating value for customers (Mahesh, 1993). Both QM and innovation possess the same
organizational platform, which implies on some similarities such as the pursuit for increasing value and
involvement of customers’ needs (Llorens et al., 2003; Nowak, 1997). QM is significantly connected with
innovation as both are developed on the same organizational environment and strives for common targets. Kanji
(1996) sustained the role of TQM as a bridge. The author connected TQM and innovation at the same objective,
which is the customer’s satisfaction through continuous improvement. Whereas, successful innovation is only
obtained if the company is already engaged with TQM principles. In short, companies that seek to become
innovative must have the capacity to manage quality in advance (Prajogo and Sohal, 2003). In an attempt to
clarify the theory of a fertile pre-atmosphere created by QM, Prajogo and Sohal (2004a) applied a case study with
a successful Australian manufacturing company which shifted its strategic management from quality to innovation
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due to the changes of business environment. The researchers firstly drew that previous knowledge on QM was
fundamental to successfully embody innovation, working as a learning process to all involved in the transitioning
and concomitantly with innovation rather than one at the expense of the other. Secondly, the adoption of an
innovation management was supported by a flexibility capacity of the company to adjust business environment
changes, highlighting at the importance of leadership management regarding new organizational structure and
culture. Nonetheless, a customer relationship analysis indicated a redefinition on some TQM principles towards
the customer focus philosophy where customers dictated the product and its quality based on their perception.
The proposal focus on unperceived needs and exploring new needs and markets as asserted by Slater and Narver
(1998). To address those strategies issues, companies should be able to be involved in organizational changes
with a certain speed in order to achieve a flexibility posture towards strategy (Nowak, 1997).

When innovation is dealt as a dynamic capability, TQM is understood as a builder of a fertile atmosphere
or platform for implementing innovation (Cho and Pucik, 2005; Prajogo and Sohal, 2004a). Perdomo-Ortiz et al.
(2006) recognize innovation as a “strategic resource that must be managed”, thus, different structures of QM
practices work as basis for companies’ innovative culture. Innovative capacity and quality are connected directly
and indirectly to aim a company’s performance such as growth, profitability and market value (Prajogo and Sohal,
2004a). Specifically, on one hand QM isolated is not able to guarantee growth and, on the other hand innovative
capacity by itself does not assure profit increase (Cho and Pucik, 2005). Similarly, Santos-Vijande and Alvarez-
Gonzalez (2007) showed that TOM promotes innovativeness and influences positively only administrative
innovation while innovativeness has a direct and positive relationship towards technological innovation. These
findings sustain the thought that TOM works as a forerunner of innovation capability in such a way it
complements each other to build up a competitive advantage.

2.1.3. OM practices positively affect innovation through a mediator effect

Researchers have inclined to identify the positive relationship between QM and innovation is indirectly and
sustained by a mediator effect (e.g., Yusr et al., 2014; Moreno-Luzon et al., 2013; Yusr et al., 2012; Sony and
Naik, 2012; Kim et al, 2012; Amir et al., 2012; Prajogo and Sohal, 2003; Bolwijn and Kumpe, 1990). Pérez-
Arostegui et al. (2010) showed the indirectly effect of QM on innovation through the role of absorptive capacity,
while QM executes the role of the source of information, absorptive capacity would improve a company’s leading
to innovativeness. Knowledge is the most valuable resource of a company since any innovative activity involves
generation and use of knowledge (Melkas et al. 2010). Knowledge management, which includes acquiring,
sharing and applying it, when involved with QM practices at problems solving results in innovation (Amir et al.,
2012; Hung et al., 2010).

Yusr et al. (2012) argue that management of information, knowledge, skill and resources to address
market-related needs, known as marketing capabilities, may also result in innovation. However, the acquirement
of information, knowledge, skill and resource comes from QM practices. The good relationship with the customers
in a QM philosophy provides the necessary framework for creating value for them, thus, enhancing marketing
capabilities and, consequently innovation (Yusr et al. 2014). Nonetheless, independently of how is the mediator
between QM and innovation, flexibility posture is crucial to achieve an innovation performance. Bolwijn and
Kumpe (1990) conducted a research through large Europeans manufacturing companies to look at the past. The
authors concluded that flexibility strategy act as a natural mediator effect between QM and innovation and assert
that an innovation management system can only be achieved through a previous knowledge of managing quality.
The flexibility may be understood as a cultural change which allows all involved absorbing a new mentality and
posture (Moreno-Luzon et al., 2013).
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2.2. Supporting a negative effect.

Some academics have concluded that there is no evidence associating QM and innovation (e.g., Silva et al, 2013;
Singh and Smith, 2004; Roffe, 1999; Lawton and Parasuraman, 1980). Burdett (1994) states that the philosophy
of TQM barely goes further than incremental changes and limits to “do better”, whilst innovation inclines more to
“do differently”. The routine and the repetition involved on QM practices might offer circumstances that constrain
the development of creativity and make the problems well-know. An individual would come up with innovative
solutions only if the environment could not offer any barrier to creativity and the case were unfamiliar (Glynn,
1996). Ahanotu (1998) argues TQM practices have the potential to limit workers’ empowerment in a way that
their actions and time are focused only to eliminating waste inhibiting them to engage in significantly innovative
opportunities. Even though this continuous improvement may generate a minimum knowledge development, it is
attached to a routine and structured task instead of the development of innovative production process and
product. Singh and Smith (2004) found no evidence of an association between TQM and innovation, where TQM
supposedly works as a supportive platform or to create the propitious environment for innovation. The empirical
investigation was directly and the assessment of a TQM practices considered innovation as a whole.

A specific QM practice has been targeted as the main factor to deny the relationship between QM and
innovation, referred to as customer satisfaction (Slater and Narver, 1998; Wind and Mahajan, 1997). Kim and
Marbougne (1999), in an study of the strategy of successful companies, concluded the customer satisfaction
approached from QM does not make part any more to the core of high profitable growth, since it mainly targets
existing customer. Said customer’s satisfaction addresses only expressed desire from current customer
constraining the company’s innovative capacity (Slater and Narver, 1998). Wind and Mahajan (1997) believe the
customer focus cannot provide more than incremental changes since it deals with current customers and its
problems. Yet, the authors do not deny the importance of this QM practice for innovative performance, instead,
they claim necessary changes at this type of approach. The also proposed changes on marketing research
towards customers’ needs and desire, in order to identify beyond the customers’ perceptions. A new approach
should then be able to access latent needs of current customer as well as new potential markets (Prajogo and
Sohal, 2004a; Slater and Narver, 1998). Kim and Marbougne (1999) suggested a different posture characterized
by targeting potential buyers in a broad examination of non-customers and being able to expend some existing
customer.

3. Methodology

This study consists of a review of empirical and conceptual articles published between 1990 through 2015 about
the influence of quality management practices on innovation. Motivation rises from the widely acceptance of TQM
as management philosophy capable of giving the competitive advantage in the market to any organization.
However, as market conditions have changed the factors to increase organization’s competitiveness it has also
changed where intangible recourses took the leading position, particularly and specialty, in knowledge and
innovation (Prajogo and Sohal, 2001; Bolwijn and Kumpe, 1990). In this regard, the following question could be
asked: Does the quality management in organizations influence their innovative capacity?

The multidimensionality behind both concepts does not limit the answer simply to a yes or no, many
researchers attempt to clarify that question through the assessment of different practices of QM and diverse
aspects of innovation. Then, there were two main objectives in this review: (1) to identify the greater tendency in
the literature, if QM influences positively or negatively innovation, (2) as well as any possible mediator between
QM and innovation.

Three online databases were used to identify relevant articles published in related journals: Elsevier
Science, Emerald Database and ABI Inform Global (ProQuest Direct). The online databases were accessed
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through the Integrated Systems of Libraries from University of Sao Paulo (SibiUSP), a virtual collection of
academic publications. This selection was conducted in three stages: first, a computerized search was carried out
using the following keywords — Relationship between Quality Management and Innovation, Quality Management
Practices and Innovation, Quality Management and Innovation, Total Quality Management and Innovation -;
second, the purpose was to select researches that establish any link between at least one quality management
practice and one type of innovation, thus, an article containing both keyword was considered a potential article to
be included on this study. Finally, a deep analysis sought after those associations to understand its nature and
the entire concept behind its characteristics and then placed article according to the philosophy of the
relationship between the QM practices and innovation. The references of significant articles were also used to
collect some studies. It is important to point out TQM was adopted as synonymous of QM, as well as TQM
practices and QM practices.

This literature review is divided into two main kinds of articles: those supporting the positive relationship
between QM practices and innovation, and those which do not support it or support the negative relationship. The
section with articles that argue in favor of the relationship is subdivided into three categories: according some
authors, there is a direct influence of QM practices on innovation (1); other group of researchers defend that QM
practices cultivate the necessary environment and climate to develop an innovative capacity (2); and another
group of academics argue the relationship between QM and innovation is indirect (3). The section which refuses
the relationship between QM practices and innovation covers all the arguments in a unique section grouping
different arguments.

4. Discussions

The investigation of the impact of QM practices on innovation through a direct view has showed a significant and
positive relationship. When isolated, QM practices and different types of innovation are placed directly facing each
other and the influence is usually beneficial. Still, QM practices with a behavioral character seem closer to
innovation than QM practices with the essence on mechanical methods, due to the similarity of principles
between those QM practices and innovation (Schniederjans & Schniederjans, 2015). However, all the QM
practices are equally important towards innovative performance and should be enhanced likewise (Schniederjans
& Schniederjans, 2015; Kim et al., 2012). QM practices are interconnected to one another, affecting innovation
directly and indirectly, because QM is a managerial philosophy which comprises a set of practices in the same
framework. Its effective functionality as organizational management is only obtained when all the different QM
practices are applied together (Kim et al., 2012).

If the relationship between QM practices and innovation occurs indirectly, it assumes the existence of
mediator effect due to a specific QM practice to a dynamic capability. The function of a mediator effect is based
on the preparation of an ideal scenario to foster innovation from the benefits of QM and this ideal scenario
embraces values related to flexibility and knowledge. The implementation of QM implies on the adoption of
opposites purposes: a rigid one originated from a mechanical structure such as control and precision, and a
malleable one created by one organic structure such as creativity and risk taking (Moreno-Luzon et al., 2013).
This paradoxical culture gives the company the necessary flexibility capacity to intermediate the relationship
between QM and innovation (Moreno-Luzon et al., 2013). QM practices also provide a substantial amount of
information, a crucial resource for development of innovation considering knowledge management to be behind
all kind of innovation process (Pérez-Arostegui et al., 2010). Therefore, the company’s ability to recognize the
potential of information and explore it with a financial interest is called absorptive capacity, which plays an
important role mediating the relationship between QM and innovation (Pérez-Arostegui et al., 2010).

285



The first possible conclusion after analyzing several studies is a tendency supporting the positive effects
of QM practices on innovation. Researchers have showed that different QM practices directly affect different
dimensions of innovation (e.g., Abrunhosa et al., 2008; Martinez-Costa and Martinez-Lorente, 2008; Prajogo and
Hong, 2008; Feng et al., 2006) and QM practices create a fertile atmosphere or platform for developing
innovation (e.g., Santos-Vijande and Alvarez-Gonzalez, 2007; Cho and Pucik, 2005; Prajogo and Sohal, 2004a;
Kanji, 1996), and also the positive effect of QM practices on innovation occurs indirectly regarding a mediator
effect (e.g., Yusr et al., 2014; Moreno-Luzon et al., 2013; Yusr et al., 2012; Sony and Naik, 2012; Kim et al,
2012).

Nonetheless, several studies have tended to identify that QM practices do not support innovation and
may even negatively affect innovation (e.g., Silva et al, 2013; Singh and Smith, 2004; Roffe, 1999; Lawton and
Parasuraman, 1980). Interesting findings have demonstrated that some QM practices limit and inhibit the
company's innovative capacity, specially, those related to mechanical structures of QM (Ahanotu, 1998; Glynn,
1996).

5. Implications and Conclusion

The managerial implications suggest companies can establish a learning base through implementation of QM
practices, regarding the interdependency among QM practices (Kim et al., 2012). A deeper understanding of
each QM practices is necessary, in order to effectively allocate the resources for capability development, allowing
the company to achieve a competitive advantage through innovation (Moreno-Luzon et al., 2013). ). In addition,
researchers suggest some reforms on QM practices involving customer focus, stating that the new approach
would be able to draw latent desires from current customers and non-customers, differently from the QM
perspective (Prajogo and Sohal, 2004a; Slater and Narver, 1998).

Reaching a conclusion, the efforts are concentrated on the investigation whether or not there is a
relationship between QM practices and innovation and if it is positive or not. Thus, after observing a tendency to
support the positive effects of QM practices on innovation and through reviewing the literature, future researches
should investigate this relationship using new perspectives. Based on this literature review, some possible
questions might emerge for future investigations such as how QM practices lead to innovation and how QM
enhances the innovative capacity of an organization.
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Is the Biosphere certification increasing customers’

satisfaction in hotels?
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ABSTRACT

Purpose - The main objective of this paper is to analyze if the customers’ satisfaction improves after the
achievement of the Biosphere certification, designed for sustainability in touristic companies and destinations.

Design/methodology/approach - A single certified hotel in Barcelona is analyzed. The hotel was certified
in June 2015 and information about customers’ satisfaction has been gathered from July 2014 to March
2016. Data are from the website Booking.com and the quantitative punctuation as well as customers’
comments have been considered. A sample of 649 opinions has been analyzed.

Findings - The results show that the customers’ satisfaction does not improve with the certification but the
positive comments posed do. The customers’ nationality is significant regarding the certification and the word-
of-mouth has been found as an important marketing tool for the analyzed hotel. Also, it has to be said that a
wider period of time is needed after the certification to analyze its impact.

Originality/value — The study proposed is, to the best of authors’ knowledge, one of the first analyzing the
Biosphere certification and its impact on hotels..
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Paper type: Research paper
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INTRODUCTION

The quality management in the hospitality sector has been widely analyzed in the literature, mainly based on
the diffusion of different national and international quality management systems (Casadesus et al., 2010;
Alonso-Almeida et al., 2013), but also the impact of quality and environmental management (Tari et al., 2009,
2010).

One of the most important topics, but not sufficiently analyzed, has been the hotel customer satisfaction. To
know which the main aspects are for clients as well as their role in promoting the hotel services is key to
provide a quality service (Xie et al., 2014; Heras-Saizarbitoria et al., 2015). Analyzing the customer
satisfaction based on the quality management systems that the hotel can have implemented has been
attempted to be done in Heras-Saizarbitoria et al. (2015), that compares the customers’ satisfaction in two
different samples of hotels, those 1ISO 9001-certified and not-certified. They found no impact of the certification
regarding this aspect.

On the other side, in the literature of management systems diffusion it is found that the sectoral management
systems are increasing in importance as they fit better with the organization’s activities (Llach et al., 2011;
Marimon et al., 2011) as well as the increasing importance of the social responsibility practices (Marimon et
al.,, 2012; Llach et al., 2015).

Taking into account the aforementioned, the main objective of this paper is to analyze if the customers’
satisfaction improves after the achievement of the Biosphere certification, a sectoral management system of
responsible tourism. To the best of the authors’ knowledge, this is one of the first studies analyzing this
certification and its impact on hotels.

LITERATURE REVIEW
Customer satisfaction

The success of the hotel industry is to achieve customer delight and identify the products and service
attributes that influence it, and how this attributes influence higher levels of satisfaction (Albayrak and Caber,
2015). Therefore, the business achievement is satisfying the customers. Customer satisfaction is the ability of
the businesses to satisfy their needs, managing their expectations and creating value for them (Dominici and
Guzzo, 2010).

However, Kozak (2001) ignores expectations and focus on how the consumers’ rate attributes of the specific
accommodation, post-consumption appraisal, which influences the guest’s experience. This approach is called
direct assessment.

Fuchs (2002) and Pearce and Benckendorff (2006), among others, use the benchmarking approach to study
the satisfaction, which is built based on a direct comparison among aspects of a hotel performance and its
competitors. The rise of online reviews is an opportunity to use benchmarking and direct assessments (Zhou
et al., 2014; Heras-Saizarbitoria et al., 2015).

Some authors introduce the relation between the perceived service quality relative to price and the customer
acquisition cost to analyse the consumer satisfaction (Matzler et al., 2006). In the hospitality industry, which
offers homogeneous services, the competitiveness of the hotels is based on providing high-quality services
which will be able to influence and improve the customer satisfaction (Barsky and Labagh, 1992; LeBlanc and
Nguyen, 1996), and then increase their profitability (Oh and Parks, 1997).

Magnini et al. (2011), Li et al. (2013) and Dong et al. (2014), among others, analyze a bundle of attributes
and items that influence hotel customer satisfaction and the quality of the service perceived, which includes
physical and service characteristics (hotel attributes) such as hotel, room, food, location, staff, value/price,
security, and other factors, such as consumption emotions (Ladhari et al., 2008). Furthermore, Radojevic et
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al. (2015a) found that belonging to a branded hotel chain helps to ensure high level of quality standards and
customer satisfaction.

Moreover, the literature shows that the corporate social responsibility (CSR) and the environmental initiatives
increase the customer satisfaction (e.g., Lee and Heo, 2009; Luo and Bhattacharya, 2006; Berezan et al.,
2013; Gao and Mattila, 2014), by providing added value (Lépez-Gamero et al., 2009). On the other hand,
promoting the environmental actions, the hotels could receive accusations of “green washing”, doubting the
reason for carrying out these practices and their effectiveness, therefore promoting an environmentally friendly
image (Chan, 2013a, 2013b; Chong and Verma, 2013; Chun and Giebelhausen, 2012).

Demographical profiles could also influence in the level of satisfaction, for example, the nationality (Kozak,
2001), cultural issues like language and food (Ye et al., 2013), or demographic groups (Radojevic et al.,
2015b). But it is not clear how the consumers perceive these initiatives.

The customer satisfaction consequences are the loyalty (Fyall et al., 2003) and the post-behaviors as to revisit,
recommendation (mainly, classic or electronic word-of-mouth promotion), and creating market reputation,
among others (Matzler et al., 2006; Trusov et al., 2009; Radojevic et al., 2015a). The consequences for the
hospitality industry are, for example, to increase the investments, to improve service quality, and to encourage
the relationships with customers (Jones et al., 2007).

Online customer reviews are considered as an important element of marketing strategy, which effects on the
hotel’s online reputation and contribute to its financial performance (Anderson, 2012; Kim et al., 2015; Mauri
and Minazzi, 2013; Xie et al., 2014; Radojevic et al., 2015a).

Electronic word-of-mouth (eWOM) is defined by Litvin et al. (2008:461) as “all informal communications
directed at consumers through Internet-based technology related to the usage or characteristics of particular
goods and services, or their sellers”. Several studies explore the eWOM focusing on investigating how online
reviews impact on consumer decision making, i.e., to what extent exposure to eWOM affects consumers’
attitudes, choice and purchase decisions (Chevalier and Mayzlin, 2006; Sen and Lerman, 2007; Utz, et al.,
2012; Vermeulen and Seegers, 2009). They also found that online reviews have a strong effect on perceived
trustworthiness for being more unbiased than information provided by the company (Bickart and Schindler,
2001; Smith et al., 2005).

Online reviews improved hotel awareness and the persuasive effect more for lesser-known hotels than for well-
known hotels (Vermeulen and Seegers, 2009), i.e., the overall effect of online reviews on hotel consideration
was related to the branding of them. As well, these authors suggest that positive reviews have a positive
impact on consumer behavior, whereas negative reviews have little impact.

Biosphere certification

The Biosphere certification is a responsible tourism system with the aim of ensuring “compliance with certain
requirements concerning the p