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Quality of services “applicable to production?”

C.P.M. Govers

Graduate School of Industrial Engineering and Management Science, University of Technology,
Eindhoven, The Netherlands (In cooperation with the Frits Philips Institute for Quality Management)

Abstract

Measuring quality judgements 1s usually aimed at evaluating the appraisal of a product or situation Originating from the field
of sociological research, the vignette method 1s aimed at uncovering the underlying principles on which judgements are based.

Two field surveys are reported 1n discussing the application and usefulness of this method 1n the field of quality research. The
research design 1s outlined and the methods of the analysis of data are described.

In the first survey a complete factorial design 1s used and the data are analysed by the usc of a loghnear effect model to
determine interaction effects of independent variables (quality characteristics) on the dependent variable (the quality judgement).

The second survey 1s an incomplete design As a measure of association, the #-statistic 1s used to express the degree of

domination of quality characteristics.

Introduction

In recent years, quality management has
been given increasing attention as a funda-
mental prerequisite for efficient production.
Quality concepts range from a more manufac-
turing-based approach to a transcendent
approach [1]. Generally accepted is the
user-based approach directed to meet external
as well as internal customer’s requirements,

From the point of view of strategic policy,
the problem is how to define the critical (qual-
ity) characteristics (CQCs) of production.
Product quality, flexibility, good value for
money and reliability of delivery times, to
name but a few factors, are increasingly being
taken for granted. However, a general trend in
the recognition of opportunities promotes
a process of overall thinking. Hence, meeting
customer’s requirements deals with the con-
cept of perceived quality being the customer’s

Correspondence to: C.P.M. Govers, Graduate School of
Industrial Engineering and Management Science, Uni-
versity of Technology. Eindhoven, The Netherlands.

judgement about a product’s overall excellence
or superiority [2].

The quality of production presents charac-
teristics comparable to the quality of services.
Quality dimensions which can be distin-
guished within service operations are: the tan-
gible or intangible product quality in terms of
the effects produced; the process quality, i.e.
how the service is rendered, and the relational
quality, i.e. the kindness of the service person-
nel as well as the client friendliness of the
system [3]. The perceived quality results from
a comparison of expectations with perceptions
of performance. If we conceive the relations
between consecutive production stages as an
“Internal supplier customer relation”, we en-
counter the same dimensions when speaking
about quality of production.

To obtain more insight into customer expec-
tations or judgements about the quality of
services, we often use an interview or survey
technique like the multiple-item scale SER-
VQUAL developed by Parasharam et al.
[4,5]. However, in actual judgement behav-
iour the customer judges a situation as
a whole. By implementing a survey composed

0925-5273/93:$06.00 C- 1993 Elsevier Science Publishers B.V. All rights reserved.
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of isolated aspects, it can become difficult to
discover which aspects dominate, and to what
extent the interrelations between these aspects
influence the judgement of what is a good and
what is a bad service. Just as in social judge-
ments, we have to deal with quite a number of
aspects and complex interrelations.

Originating from studies in the field of social
satisfaction, an important development was
the realization that the technique of factorial
survey approach based on the vignette method
was generally applicable to a wide range of
substantive areas involving the judgement of
complex objects [6-8].

The purpose of this paper is to present this
approach in the field of quality research. We
discuss the practical use and outcomes of two
surveys aimed at determining the relative
weights of some CQCs of service quality.
Furthermore, we will establish a connection
between these research results and the possibil-
ities to define and evaluate quality of produc-
tion.

Research design

By measuring quality judgements in com-
plex situations, we want to know what the
underlying reasons are that make a judgement
positive or negative. Cognitive structures
based on interviewees' expressions of agree-
ment or disagreement with a number of pre-
sented statements do not provide a satisfactory
answer.

In the “vignette method”, respondents are
asked to give an overall judgement of fictitious
situations. On a vignette, a situation that could
be a real existing one is described by some
short verbalizations, each containing a well-
defined stimulus component. The method was
developed by Rossi [6] in a research project
on the subjectively experienced fairness of in-
come distribution. Rossi created fictitious
households wherein he described the age,
educational level of husband and wife, their
profession(s), income(s) and housing, number,
gender and age of children. He put forth the

question of how *“fair” the family income was:
too much, just right or too little. By means of
conjoint analysis, the sets of overall responses
are decomposed to factorially designed stimulli,
so that the effect of each stimulus component
can be inferred from the respondent’s overall
evaluations of the stimulus.

The underlying assumption used to uncover
the structure on which judgements are based is
the belief that there is a relatively small num-
ber of characteristics of objects to which indi-
viduals pay attention. Furthermore, in many
domains judgements are socially structured,
t.e. there is more or less agreement among
people on how much weight should be given to
relevant characteristics and how these should
be combined in order to make a judgement.
For example, in choosing a motorcar, not all
characteristics are salient. While there may
seem to be an infinite number of ways in which
one car differs from another, by and large car
buyers pay attention only to a relatively small
set of characteristics of the car they choose. In
making quality judgements, it is presumed to
be some kind of a rather consistent evaluating
process, originating in a relatively regular way
from the socially determined consensus on
how such judgements should be made. So
nowadays car buyers may generally weigh fuel
efficiency as being more important than driver
comfort. However, one individual may weigh
fuel efficiency more or less heavily than is typi-
cal for all car buyers.

In factorial experiments, usually only a few
dimensions with only a few levels within each
dimension can be used. This disability lessens
considerably the resemblance between the ex-
periments and the real-life conditions. Ortho-
gonality in experiments makes it possible to
observe their effects uncontaminated by the
usual overlapping in the real world. but is
often bought at the price of oversimplification.
Factorial surveys capture more faithfully the
complexity of the real world and the condi-
tions of real human judgements. At the same
time, the surveys provide the ability to identify
clearly the separate influences.

The use of conjoint analysis decomposes
a set of overall responses to factorially
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designed stimuli so that the “utility” of each
stimulus can be interfered from the respon-
dent’s overall evaluations of the stimulus. The
solution technique like multi-dimensional scal-
ing (MDS) involves a type of analysis of vari-
ance in which the respondent’s preferences
serve as a criterion variable and the predictor
variables are represented by the various fac-
torial levels making up each stimulus [9, 10].

In the vignette design the following actions
should be taken: identification of relevant
characteristics, creation of vignettes and col-
lection and analysis of data. In order to find
out which factors or elements determine
a quality judgement, a distinction should be
made between factors that are of “absolute”
importance, factors that can be influenced and
factors that are difficult to control, such as
natural circumstances or economic and politi-
cal developments. If important factors are
found that can be influenced, the cause/effect
knowledge can be used to bring about
a change in the quality judgement of the cus-
tomer. Sometimes, a few interviews with ex-
perts may be sufficient. Other situations may
require a research project on its own, for
example, to investigate cognitive structures of
potential elements.

Once the relevant factors have been identi-
fied, it is possible to concentrate on the termi-
nology and formulations of characteristics to
be used in the vignettes. By randomizing the
sequence and the values of the vignette charac-
teristics, the stimuli are combined to sets of
vignettes which will be presented to the re-
spondents. The obtained data set of the judge-
ments can be analysed by one of the methods
of multivariate analysis. In these cases, the
quality judgement is the dependent variable
and the vignette characteristics are the ex-
planatory independent variables.

On the basis of two surveys, we will discuss
the practical use and outcomes of this ap-
proach. The design and analysis of data for
these surveys were suggested and developed by
Dijkstra [7].

The first survey was aimed at determining
the relative weights of some CQCs of camp-
sites. Using a “multiplicative effect model”, we

got an insight into the influence of the indepen-
dent variables (the vignette characteristics) and
the dependent variable (the judgement). The
intention of this survey was to answer
the following question: Which factors domin-
ate the judgement of the attractiveness of a
campsite?

The second survey was carried out in an
industrial setting. The purpose of this research
project was to identify quality features con-
cerning products and (technical) services/as-
sistance of a bakery additives company and to
determine their importance as considered by
(potential) clients. The choice and verbaliza-
tion of the quality features was a special com-
ponent of this research.

COCs of a campsite

Already for some years a Dutch regional
association of about 16 campsite owners has
been active in concerted promotion cam-
paigns. A recent marketing survey among their
visitors indicated that the most effective pub-
licity was through hearsay. So, to improve the
quality image, the association intended to set
up a more formal quality assurance system.
However, to formulate an adequate quality
policy, they firstly had to find out the cus-
tomers’ expectations of (some) critical quality
characteristics (CQCs) of a campsite.

To identify CQCs for this case, we made use
of observations about quality aspects which
became apparent from the marketing survey
and of the outcomes of our discussions with
experts. Since it was also our intention to find
out whether or not the vignette method was
suitable for this type of research, we decided to
limit the number of vignette elements to five
and to differentiate between only two values
classes for each element. A large number of
elements and values only induces more com-
plicated descriptions per vignette, which af-
fects the clarity of arrangement. The use of
dichotomous values gives a better insight into
the differences in judgements and diminishes
scaling problems.
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Table 1 outlines the quality dimensions of
services, the translation of these dimensions
into vignette elements as well as the two values
linked with these elements. The formulation on
the vignettes was condensed into keywords.
However, the use of just keywords is not clear
enough for the respondents. Therefore, the in-
structions given to the interviewees included
a concise formulation of the terminology used.
In the instruction the different values of the
characteristics as used on the vignettes were
described as follows:

Al — “Friendly treatment at the reception™.
When you arrive, you have the feeling that you
are a desired guest. People are courteous. They
pay attention to your wishes and also offer
ample information without you directly asking
for it.

A2 - "Detached treatment”™. When you ar-
rive, you get the feeling that you are just an-
other number. People work very efficiently
and pass on all the information but only if
requested to do so.

B1 —*"Comprehensive level of facilities”. In
addition to the basic facilities the estate is also
provided with a restaurant, a swimming pool,
a snackbar and, occasionally, a disco, a riding
school and/or a tennis court.

B2 —“Modest fuacilities”. The estate pro-
vides for a reception, ample sanitary facilities
and simple sports and play grounds.

C1 —"Quite a lot of privacy™. The campsite
is subdivided into small areas and the standing
plots are separated by green belts.

C2—*Limited privacy”. The campsite is
quite open and the standing plots are situated
close together.

D1 —"Friendly social interaction”. The so-
cial contacts with the personnel are courteous,
they take notice of your requests or observa-
tions and provide full support.

D2 — =Stiff social interaction™. It is difficult
to get into contact with the personnel. You do
not know to whom questions can be addressed
because personnel seems to have little time for
you.

E1 —“Intensive surveillunce”™. The staff is
alert that everybody adheres to the camping
rules. They take action when offences occur or
are reported. You have the feeling that your
camping place is well protected when you
leave for an excursion.

E2 — “Negligent surveillance”. The camping
rules are not enforced. There is common nui-
sance, uncontrolled parking, unleashed dogs
and camp fires although that is forbidden.

Based on the keywords, we can construct
a number of k" vignettes, with n being the
number of characteristics and k the number of
values for every characteristic. So, in our case
we had 2° = 32 vignettes. To explore a com-
plete factorial design, we have to check that all

Table 1
The keywords used to formulate the CQCs and their values on the vignettes in relation to the quality dimensions of
services
Dimension Characteristic Values
Process, relattonal quality 4 Treatment at the reception 1 Friendly
2 Detached
Tangible product B Level of facilities | Comprehensive
2 Modest
Intangible product C Camping plot privacy 1 Quite a lot
2 Limtted
Relational quality D The social interaction with the staff I Friendly
2 Stiff
Process quality E Surveillance of the campground rules 1 Intensive
i

Neghgent
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combinations of the independent variables
lead to real situations, which is the case in this
situation.

After an introduction, the respondents were
asked to judge the different situations de-
scribed on the vignettes presented (see Fig. 1).
To avoid undesired interactions, the sequence
of the characteristics on the vignettes was ran-
domly alternated. During the high season
(July—August 1988) a total number of 576 visi-
tors equally spread over the 16 campsites of
the association was interviewed. We split up
the season into three periods of 16 days and
visited the campsites once in a period. Upon
each visit, 12 randomly selected campers were
invited to give a judgement of a set of eight
vignettes. The sets were composed in advance
by drawing randomly from the 32 vignettes.
So, we could easily check that all vignettes
were almost equally represented and were
judged 144 times on an average.

On the registration form we recorded the
campsite code, the period, the weather condi-
tions and the judgements on the eight vi-
gnettes. After the judgements of the vignettes
the respondents were asked to give also their
opinion concerning each of the five character-
istics with respect to the campsite involved and
to provide information regarding age, gender,
nationality experience of camping , whether
they explicitly had selected that specific camp-
site and whether the camping fee influenced
the quality judgement.

Because one respondent may judge a situ-
ation as being “very good”, while another

Vignette no. 10
Quite a lot of privacy
Intensive surveillance
Comprehensive level of facilities
Detached treatment at the reception
Stiff social interaction

How do you judge a camping that conforms to this description?

(2) good
(5) bad

(1) very good
(4) insufficient

(3) satisfactory
(6) very bad

Fig. 1. Example of a vignette used.

judges it as “satisfactory”, we made a dichot-
omy “positive” and “negative” for the judge-
ments. Amalgamation of “very good”, “good”
and “satisfactory” into “positive” and the
other categories into “negative” is a more
realistic representation of the respondents’
judgements and simplified the analysis of the
data.

If the judgement is dichotomous, an appro-
priate data representation model is a log lin-
ear model for a frequency distribution [11].
Since we were able to conduct a complete
factorial design, the model is saturated. In this
model a coeflicient (t) indicates the first- and
higher-order influence of the independent
variables (the vignette characteristics) on
the dependent variable (the judgement of the
vignette).

To illustrate the method of analysis, we
present in Table 2 a frequency distribution
with only two independent variables A and
B and one dependent variable C, all three
being dichotomous.

For this distribution we can develop the
following multiplicative frequency model:

ABC _ ABC . _AB ., _AC__BC_ _A__.B_ _C
Fiiw =m* 10 *Tij % T *Tjge *T) * Tj * Ty

(1)

Verbally, this means: the frequency in cell i of
A, cell j of B, and cell k of C is the product of
an overall mean (1) and a number of para-
meters (). The parameter 7 is a skewness
measure defined by the ratio of the frequencies

Table 2
Example of a frequency distribution for two independent
variables (4, B) and the dependent variable C

C
A B 1 2
1 1 38 16
1 2 30 44
2 1 22 26
2 2 50 12
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in the elementary cells. From Table 2

we get

N\ 1/8
€= (IIT12) " 5= @
j i

4C _ <Hf1,1 *fzjz) 8
11 — )
fljZ ijl

1'11 = Tzz = 1/T12 = 1/TAC

and so on; see also Eq. (4).

The conditional frequency ratios of the
classes of the dependent variable indicate
single and interaction effects. It may be noted
that, for every parameter containing more
than one variable, the interaction effect be-
tween these variables becomes increasingly
weak as the value approaches 1. A coeflicient
value of 1 means “no influence”, while the
influence becomes stronger as the value (or its
reciprocal) deviates more from 1, in the sense
that a coefficient of 4 indicates an equally
strong (positive) effect as a coefficient of 0.25
( = 1) (negative).

As opposed to the frequency model
[Eq. (1)], in the effect model the ratio of fre-
quencies in the classes of a dependent variable
is calculated for all class combinations of the
independent variable. In the illustration we
can explore the effect model by the ratio
C,/C, within cells 4,B{, 4,B,. A,B, and
A,B,. This model then explains the skewness
of C as an effect of the skewness of A and B.
By dividing the multiplicative model [Eq. (1)]
for k = 1 by the model for k = 2 (F{3/F{i5°),
we find that » and all parameters without the
variable C cancel each other; so, only the
7 ratios for C,/C, will remain. We will indi-
cate the model ratio here by Q. Using the
following notation

QABE _ },ABf* ,},AF* ,},Bf* ),6 (3)

From Table 2 these ratios (for example, only
two of them) are

)= (i—) — (<52

38 %30 % 22 % SO\
=<~——u> — 1.5458 )

-0

[ Yo

16%44 %x26% 12

_ £A¢C
MAC _ 11 __(,L_ACZ
i - AC - 11
T12

1/4
:<38*30*26*12>  0.8232

16 %44 x 22 » 50

Equation (3) will be read as the skewness of
C is a product of the marginal distribution of
C(y%) and a number of parameters indicating
the influence of the independent variables.

Using the y parameters, the original distri-
bution of a saturated model can be got back by
applying the following calculation rules:

Multiplying by y-terms (half the number) for

— all the independent variables in class 1,

— all combinations of classes 1 of the inde-
pendent variables,

— all combinations of independent variables
when the sum of the classes is an even
number more than the number of inde-
pendent variables.

Dividing by v for the other situations.

The calculation is illustrated in Table 3.

The analysis of the influence of the vignette
characteristics on the quality judgement is car-
ried out on the basis of the observed frequency
distributions. The y parameters of Q are pre-
sented as a ratio between the frequencies in the

Table 3

Calculation of the distribution of table 2 by 7 terms

A B ,',5 . 4BC ),AE WBC

1 1 C,/C,=15458+2.0351%0.8232+0.9171 = 38/16
1 2 C,/C, =15458/2.0351%0.8232/0.9171 = 30/44
21 C,/C,=15458/2.0351/0.8232%0.9171 = 22/26
2 2 C,jC, = 1.5458x2.0351/0.8232/0.9171 = 50/12

Note: Differences are caused due to rounding off.
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classes “positive” and “negative” of the judge-
ments (F , /F _); so, that a value y > 1 indicates
a positive influence on the quality judgement.
In order to prevent too much attention being
payed to parameters which differ very little
from 1, we arbitrarily set the limits at Q = 1.05
and Q = 0.95 (within these limits the skew-
nesses vary between 51% and 49%, which
means that there is practically no influence).
Asserting this criterion, we found only first-
and second-order effects. Table 4 summarizes
the effects of class 1 (means “positive” descrip-
tion) characteristics on the quality judgements.
The skewnesses are also expressed as percent-
age positive (F ) and negative (F_).

From Table 4 we can gather the influence of
each characteristic (or combinations) on the
quality judgement. For example, the influence
of the combination of the C and E character-
istics on the quality judgement is

QCF = yCxpE 4 yE = 3024 %2.167%1.224

= 8.02 (F+/F_ = 88.9/11.1)

Table 4
Summary of first- and second-order effects of a positive
characteristic on the quality judgement

Characteristics First-order effects
A B C D E y=F,/F_ %F . % F _
* 3.024 75.1 249
* 2.191 68.7 31.3
* 2.167 68.4 31.6
* 1.986 66.5 335
* 1.698 62.9 37.1

Second order effects

* * 1.224 55.0 45.0

* ¥ 1.170 539 46.1

* * 1.113 527 473
* * 1.088 521 479
X 1.076 51.8 48.2

* * 1.066 51.6 48.4

A = treatment at the reception.

B = level of facilities.

C = camping plot privacy.

D = social interaction with staff.

E = surveillance of camping ground rules.

It was found that camping plot privacy was the
most important factor and the level of facili-
ties, in comparison with the other charac-
teristics, the least. Only the combinations of
CE and DE exercise some traceable influence
(F+ 550% and 53.9%, respectively). We also
checked the judgements of each vignette sepa-
rately. For all vignettes with three or more
characteristics in class 2 (negative), the ratio
was less than 1. This means that the number of
negative judgements is higher than the positive
ones.

The findings underline the importance of
camping plot privacy (C) and the social inter-
action with the staff (D). The characteristic C is
not easily to be changed directly, but D and
also “surveillance” (E) can quite well be used to
the management of a campsite to upgrade the
quality judgement of customers.

The analysis of respondents’ characteristics
did not give evidence of the existence of certain
subgroups within this population. Also, we did
not find significant differences between periods
of interviewing, nor between weather condi-
tions.

As mentioned before, at the end of the inter-
view, we also asked the respondents to give
their evaluation of each characteristic on the
same 6-point scale (very bad . . . very good) for
the campsite involved. We wanted to get an
idea about quality scores of the specific camp-
ings.

These scores were treated by analysis of
variance and presented as “quality profiles” in-
dicating the mean and standard deviation of the
scores per characteristic for each of the 16 cam-
psites involved. Based on this analysis, we con-
cluded that only seven campsites had a score of
“good” or “very good” for characteristic D
and only four campsites had this score for
characteristic E. Furthermore, two campsites
scored for characteristic E “insufficient” or less.

COCs for rendering products and (technical)
assistance

The second survey was conducted to deter-
mine CQCs for a producer of improving and
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release agents which are raw aid-materials (ad-
ditives) for bakeries. The aim of this survey was
to get an insight into the general judgement of
(potential) bakers about the performance of
the firm.

Because of the sensitiveness of the findings
from a marketing point of view, we will pay
attention only to the experiences and differ-
ences regarding this project and the research
project at the campsites.

Firstly, we had to establish a good under-
standing of the “product™ in relation to market
segmentation for an adequate verbalization of
vignette characteristics. Secondly, a test survey
made obvious that we could not perform
a complete factorial design, which had conse-
quences for the analysis of data.

The market for the products can be divided
into three segments: craft bakery; middle-
sized bakery; and industrial bakery. A craft
bakery delivers directly to consumers. Gener-
ally, a craft bakery uses less than 250 bags of
50 kg flour a week. Industrial bakeries serve
the consumer by intermediate trade and real-
ize a weekly flour turnover of more than 700
bags. The dividing line is arbitrary and, there-
fore, we introduced the category of middle-
sized bakeries (between 250 and 700 bags
a week). Among the approximately 3350
bakeries in the Netherlands, there are about
110 industrial ones which produce 55% to
60% of the total national bread turnover.
This percentage also counts for the share of
the firms turnover regarding industrial bake-
ries. They are served by direct deliveries and
require tailor-made specials. The other seg-
ments are generally served via buying organ-
izations or cooperatives. To stay in the
market, it is needed to accompany this kind of
products with good services like (technical)
product information and field services such as
demonstration, instruction and trouble
shooting.

After interviews with experts and a study of
the product and service range, we made up
a list of possible characteristics. From this list
we deleted the characteristics which are taken
for granted (evident or submitted to govern-
mental regulations) or go beyond the firms

control. Nevertheless, the number of charac-
teristics remained too large: so, a reference
group of firm’s representatives was asked
to decide which characteristics should be
selected. During a brain-storming session, it
became evident that they could not reach
a concensus about a limited set of CQCs. The
main reason was that the issues were deter-
mined mainly by the personal relationships
between the representatives and their cus-
tomers. So, after this session, all the mentioned
elements were simply listed and the represent-
atives were invited to score each element on

a 5-point scale ranging from “very important”

to “very unimportant”. By analysis, we could

cluster the elements into six homogeneous
groups. Each cluster was amalgamated by

a characteristic that seemed to represent best

the elements in the cluster. This resulted in six

vignette characteristics (partnership, informa-
tion, assortment, delivery, communication,
reliability).

On the vignettes, reference was made to
a fictitious firm Nesup (New Supplier) and the
characteristics were stated as follows (all posi-
tive formulations):

A The firm Nesup is a partner in your ac-
tivities (the company shows involvement;
suggests technical and commercial innova-
tions).

B You will get additional information from
the firm Nesup (the company provides un-
called information on consumer purchas-
ing trends, materials and new products).

C The assortment of Nesup is complete and
clear (sufficient stock and clear instruc-
tions for the application).

D Nesup always delivers at the right time and
the right place.

E Nesup's representative is easy to commu-
nicate with (has a good knowledge of
branches, materials and techniques and
understands the jargon).

F Nesup is reliable, trustworthy and keeps its
word.

The dichotomous values of the characteristics

were varied by formulating in a confirmatory

or negatory way. So, in total we had 2° = 64

vignettes.
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Each vignette was judged on a 6-point scale
ranging from “very good” to “very bad”. Be-
sides the judgements of the vignettes, respon-
dents who were clients were asked to judge the
firm in question about each separate charac-
teristic at the same scale.

Maximizing the number of vignettes to be
judged weighted against interview time and
interviewees concentration, it was decided to
present to each respondent sets of ten vi-
gnettes. At the test survey, it appeared that
vignettes with three (or more) negative state-
ments led to extreme negative judgements.
Therefore, vignettes with more than three
negative statements and also the vignette with
six positive statements (should be good by
definition) were deleted. In total 41 vignettes
have been judged.

The design can still be complete within the
restriction to vignettes with just one, two or
three negative values. When second-order and
higher interactions are of no interest, an in-
complete design is also preferable to reduce the
number of parameters.

It was intended to stratify the survey in
accordance with the market segmentation
(about 32% craft, 17% middle-sized and 51%
industrial bakeries). Therefore, we had to care
for an adequate sampling of the vignettes. The
41 vignettes were arranged into categories . I1
and III with, respectively, one, two and three
negative values for the characteristic(s). So,
cat. I contains #6 vignettes, cat. IT #15 and
cat. [IT #20. To prepare sets of ten vignettes,
we calculated what would be the best draws
per category so that, especially for cat. I and
cat. Il vignettes, the number of times a vignette
will be judged by interviewees from each seg-
ment is more or less equal. We decided to use
#2 draws from cat. I, #5 from cat. Il and #3
from cat. I1I per set.

At the rate of 100 respondents, this results in
a number of expected judgements per vignette
for each category, as presented by X (as an
integer) in Table 5. The survey was conducted
countrywide among 103 bakers based on strat-
ified random sampling per market segment.
Since we used an incomplete factorial design
and measured the vignette judgements on an

ordinal scale, the method of analysis was
adopted.

To determine the relative importance of the
characteristics, the frequency patterns of the
vignettes are ranked. The most commonly
used measures of association for ordinal vari-
ables are those based on the numbers of con-
cordant and discordant pairs in the sample.
A pair of observations is concordant if the
member that ranks higher on variable X also
ranks higher on variable Y. A pair of observa-
tions is discordant if the member that ranks
higher on X ranks lower on Y. Consider some
pairs of individuals on (X, Y) :

A2.1):; B(3,5:;C(7,4); and D (7,2).

The pairs (4A-B), (A-C) and (A-D) are concor-
dant since the second individual is ranked
higher than the first both in amount of X and
Y (1 is the high and 7 the low end of the scales).
(A-B) equals 2, 3 and 1, 5, (4-C) 2, 7 and 1,

Table 5
Expected number of judgements (X) per vignette per
category (N = 100)

Category 1 II 1 Total

# Vignettes 6 15 20 41

# Per set 2 5 3 10

Craft  # Vign. 64 160 96 320

(32%) x 11 11 5

Mid. # Vign. 34 85 51 170

(17%) x 6 6 2

Ind. # Vign. 102 255 153 510

(51%) x 17 17 8

total # 200 500 300 1000
X 34 34 15

Note: From 100 respondents, we will get 1000 (100 * 10)
judgements, of which 320 are from craft bakers (32%
market share); two out of ten are from cat. 1 (64 vi-
gnettes). Category I numbers 6 vignettes; so, each will be
judged at about 11 times on an average. Table 5 shows
that a 2/5/3 scheme per set leads to an equal number of
judgements for category I and II vignettes within each
segment.
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4 while (4-D) equals 2, 7 and 1, 2. Pairs (B-C)
and (B-D) are discordant (3, 7 and 5, 4, and 3,
7 and 5, 2, respectively) while pair (C-D) is
indifferent because the rank on the X scale is
the same.

The general formula for calculating the con-
cordance (C) of an i*j frequency table is

C = Z Zn,-jnk,

i<k j<lI

where the first summation is over all pairs of
rows i < k and the second summation is over
all pairs of columns j < 1. The number of dis-
cordant pairs D of observations is

D= Z Znijnk,

i<k j>1

Several ordinal-ordinal measures of associ-
ation are based on the difference C — D
between the numbers of concordant and dis-
cordant pairs [ 12]. For each of these measures,
the association is said to be positive if
C — D > 0 and negative if C — D < 0. In each
case a reversal in the category ordenings of one
variable simply causes a change in the sign of
the measure.

Of the C + D pairs of observations that are
untied on both variables, C/C + D is the pro-
portion of concordant pairs and D/C + D is
the proportion of discordant pairs. The differ-
ence between these two proportions is con-
ceived as a measure of distance and can
be expressed as

c—-D
C+D

0= , —1<0<+1

By definition, the value of @ lies between — 1
and + 1. A value || = 1 implies that the rela-
tionship is monotone. Independence implies
that 8 = 0, but the converse of this does not
hold.

The results are presented in Table 6. The
vignette numbers (first column) are ranked

from most negative judgements to least nega-
tive based on the 0’s (last column).

Column 2 shows the pattern of the negative
statements in the vignettes. In column 3 the
negative statements for category I and II
vignettes are labeled. Column 4 presents the
frequencies of the judgement scores (6 very bad
1 very good). In the fifth column the mean
score is calculated; the upper part of the table
contains the vignettes which are found unsatis-
factory or worse (mean < 4), while the lower
part contains the vignettes which are found
satisfactory or better.

The scores for the vignettes are indicator
variables that index whether the judgement is
less negative. Based on the profiles of the vi-
gnettes (column 2), we determined the order of
the quality features as formulated in the vi-
gnette characteristics. Emphasis is laid on
vignettes belonging to categories I and II
with one or two negative values only. From
category I vignettes the characteristic "Com-
munication” (E) had the least influence on the
general judgement (mean score 2.24). The
characteristic “Delivery” (D) is dominant
above the others. The difference is quite high
(mean score 3.91). If this is the only negative
characteristic, the supplier will be judged near-
ly at unsatisfactory on an average.

Bringing in vignettes with two negative
values, for example, “delivery” and “reliability™
(pattern DF, results in a mean score of 4.22).
Here the cumulative effect of negative elements
becomes clear.

Figure 2 shows the dominance of the char-
acteristics for category 1 and category Il vi-
gnettes. The dominance in Fig. 2 is indicated
by a distance measure. However, there is
a scaling difference between category I and II;
so, a direct comparison of distances is not
allowed. What can be seen is that two negative
characteristics do not change the order, but it
appears that characteristic F becomes more
dominant when it occurs in combination with
another negative characteristic.

The findings of this survey show the impor-
tance of the characteristics D and F. Figure 2
presents the results of the entire population.
The ranking remains the same for the three
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Table 6
Ranking of the judgements of the vignettes (mean scores < 4)
Vig. Characteristics Neg. Judgement Mean Théta
No. A B C D E F 1&lI 6 5 4 3 2 1 0
45 - - - 63 3 1 0 O 5.08 -
36 - - - 8 7 4 1 0 O 5.10 + 0.01
15 - - - 4 5 3 1 1 0 4.71 + 0.24
22 - - - 24 4 0 0 O 4.80 + 0.04
8 - - - 08 3 0 0 O 4.73 + 0.03
23 - - - 38 7 1 0 0 4.68 + 0.08
12 - - - 4 2 6 2 0 O 4.57 +0.11
14 - - - 26 3 2 0 1 4.36 + 0.04
53 - - - 26 9 1 0 0 4.50 + 0.04
39 - - - 2511 0 1 0 4.37 + 0.11
42 - - - 24 2 2 2 0 4.17 + 0.04
43 - - - 1 8 5 4 1 0 4.21 + 0.01
6 - - DF 36 18 5 0 0 422 + 0.06
36 - - - 1 4 6 2 0 1 4.07 + 0.00
26 - - - 06 5 4 0 O 4.13 + 0.01
29 - - - 2 411 2 2 0 4.10 + 0.04
50 - - - 54 6 2 1 0 4.00 + 0.05
21 - - BD 36 23 6 1 0 4.05 + 0.03
10 - - CF 3315 7 2 0 4.06 + 0.04
13 - - CD 1 4 17 7 1 0© 4.03 + 0.00
4 - - EF 3417 10 0 O 4.00 + 0.05
37 - - AD 1 7 17 8 1 1 3.89 +0.01
7 - - DE 3222 6 2 0 3.94 +0.01
5 - D 3319 9 0 1 391 + 0.04
34 - - AF 26 16 5 5 0 3.85 + 0.00
20 - - - 01 1t 3 0 0 3.87 + 0.04
18 - - BF 2912 8 6 0 3.81 + 0.02
57 - - - 12 6 4 2 0 3.73 + 0.07
27 - - - 04 6 6 2 0 3.67 + 0.03
51 - - - 04 3 4 4 0 3.47 +0.14
41 - - AC 0 3 11 13 5 0 3.36 + 0.05
11 - - CE 0 214 8 9 0 3.27 + 0.05
49 - - AB 13 7 19 3 1 3.32 + 0.01
19 - - BE 1 0 12 19 5 © 3.27 +0.02
2 - F 21 10 14 6 3 3.17 + 0.09
25 - - BC 1 1 10 13 8 1 3.15 +0.01
35 - - AE 01 11 7 14 2 2.86 +0.20
9 - C 00 5 15 16 O 2.69 +0.12
17 - B 00 4 9 15 3 245 +0.26
33 - A 11 1 9 17 5 2.38 +0.14
3 - E 00 2 10 16 6 2.24 + 0.05

market segments. However, there are some
differences in weighting by the subgroups.

Although the characteristics represent
a cluster of correlated items, we could never-
theless indicate CQCs to be used for perfor-
mance improvement.

Especially in the bakeries survey, the
analysis of clients’ judgements on each separ-
ate characteristic demonstrated quite strong
halo and leniency effects. These phenomena
are quite well known in social psychology

[14].
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VIGNETTE CHARACTERISTICS

category |

category Il

important

Fig. 2. Dominance of the vignette characteristics.

The halo effect is the propensity to reconcile
judgements about specific characteristics with
a general opinion about a person or situation.

The leniency effect or “positive bias™ is the
tendency to express less negative feelings or
judgements, the more the subject matter be-
comes important. This means that the clients
incline to judge the important factors concern-
ing their (commercial) relations as positive. We
found only “unsatisfactory™ or worse judge-
ment categories for the “less important™ char-
acteristics.

On the halo effect, we have an adequate
check consisting of the model of the Likert
scale [7, 13]. The basic idea of this model is
that a latent, unmeasured factor is the exclus-
ive cause of variation in a set of measured
variables. For five out of the six vignette char-
acteristics, this effect is demonstrated by the
item rest correlations to prove internal consis-
tency and by Cronbach’s alpha to show some
predictable factors concerning homogeneity.
The alpha (0.85) and the item rest correlation
for A (0.63), B (0.70), C (0.73); D (0.68) and
F (0.59) are sufficiently large to identify the five
elements as a subscale. The halo effect is gener-
ally present but not always visible. In the
vignette method it can be proved that by
adding up scores on specific judgements which
fulfil the requirements of the Likert model, the
sum scores are valid and reliable representat-
ives of the latent factor (the general evaluation)

Table 7
Judgements about the company compared with the
Judgements of vignettes

Characteristics Company Vignette

Mean  Rank Mean  Rank

score score
E Communication 2.67 1 2.24 6
B Information 242 2 245 4
A Partnership 2.46 3 238 5
C Assortment 230 4 2.69 3
F Reliability 2.28 5 317 2
D Delivery 194 6 391 1

much more than its characteristics or the gen-
eral judgement itself [ 7].

The leniency effect is demonstrated by the
judgements about the company corresponding
to each vignette characteristic. In Table 7 the
rankings of judgements about the company
and the single negative vignette characteristics
are compared. The rank numbers are in con-
formity with the theta statistic. The mean
scores for the judgements range from very
good (1) to very bad (6); a score < 4 means
satisfactory or better. The leniency phenom-
enon holds the warning that the more nega-
tively the vignette characteristics are evalu-
ated, the more respondents will be reticent in
expressing negative opinions relating to these
aspects. Assessing customer perceptions of
quality on single items may cause an unjusti-
fied rosy impression, leading to false con-
clusions that such characteristics are really ex-
perienced as “good™.

Conclusions

We believe that it is of great importance to
know how external as well as internal clients
judge the performance of production in rela-
tion to quality, flexibility, price, delivery and so
on. The advantage of the vignette method is
that the attention is focused on uncovering the
principles that underlie these judgements. In
this approach the research question is shifted
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from “What is the judgement of an existing
situation?” to “Which factors determine this
judgement?”. Once the relative importance
and the interrelations between these factors
are determined, we can establish a strategic
policy of production.

The vignette method owes its force to the
circumstances that we can conduct a labora-
tory research setting (controlled stimuli) in
a real-world situation. Because the respondent
is asked to give a judgement of “fictitious”
situations, it will be easier for him to keep
a distance from a concrete subject matter. This
will reduce leniency or extreme response effects
and offer good possibilities to decompose gen-
eral judgements of complex situations.

Our pilot projects were aimed at evaluating
the application and usefulness of this method
in quality judgement research.

For the vignette method to be applicable
and meaningful, some conditions must be ful-
filled: the features to be examined must be
operationable; the features have to be
manipulable and are not allowed to be of abso-
lute importance. In that sense in the campsite
project, for example, we did not take into ac-
count the characteristics concerning hygienic
aspects. Furthermore, this method is limited.
To create high reliability and still test realistic
population size at random, only a few features
can be taken into account. Another reason to
limit the number of features is the mental grasp
of the respondents. In spite of these restric-
tions, in our opinion both surveys have dem-
onstrated that the technique is generally
applicable.

To compare and to validate the two
methods of analysis, we also analysed the data
of the complete factorial design (campings) in
the same way as the incomplete design (bake-
ries). We came to the same ranking of charac-
teristics. However, the incomplete design does
not give an insight into second-order and high-
er interactions. Mostly, these interactions be-
come very weak (see Table 4). If there is no
practical or theoretical objection to a complete
design, or for some reasons interactions are of
no interest, an incomplete design can be used
equally well.
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