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Abstract

The objective of this work is the classification of the organizational environment survey items of Petrobras regar-
ding its impact on the organizational commitment according to the preferences of the employees of a managing depart-
ment. The items classification method of was the multi-criteria decision support to UTADIS, using criteria of the question-
naires of organizational commitment measurement. As a result obtained with the participation of the management staff,
six items of total 61 were classified in the high impact group in the organizational commitment. The study showed the
applicability of the method to the problem, opening the possibility of investing in other managers of the same company.
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1. INTRODUCTION

The organizational environment, also known as organiza-
tional climate in research in business administration, is con-
sidered “an important concept for understanding how the
work context affects the behavior and attitudes of people
in this environment, their quality of life and performance of
the organization “(Martins, 2008).

Among the duties of the Sector of Human Resources (HR)
Petrobras is the process of managing organizational environ-
ment, which consists in measuring, evaluating and impro-
ving the organizational environment of the company with
the aim of contributing to the creation of a body of satisfied
employees, motivated and committed to company results
(Gongalves, 2011).

To measure the organizational environment, HR annually
conducts a survey covering all employees of the company,
which is seen by the company as the main instrument for
ambience monitoring as part of its strategic planning. The
survey consists of four groups (or dimensions), two of which
are sources for corporate strategic indicators: of employee
satisfaction index (ISE) and level of commitment among em-
ployees and the company (NCE).
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After analyzing the results of the research and identifying
points, the work aimed at improving the ambience are star-
ted. These works are conducted by HR teams dedicated to
the areas of the company, and are held with employees in
order to raise suggestions and requests from these emplo-
yees on what could improve the ambience of the company.
Normally the work method used in the survey is subjective:
interviews with each employee (or groups of employees) fol-
lowed by the empirical analysis of the responses. The result
of the work is the consolidation of various requests, which
are translated into an action plan accompanied by managers
— ambience is a strategic input for the company.

Thus, for this research we used a method to support mul-
ti-criteria decision - the UTADIS method, which aims at clas-
sifying actions according to the preferences of the emplo-
yees of a managing department and the criteria identified
by the organizational behavior measurement.

Therefore, this research aims at a process for classifying
the items of organizational environment survey of PETRO-
BRAS in order to prioritize it in relation to its impact on the
organizational behavior of employees, according to their
preferences (Devaud et al., 1980).
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2. PROBLEM DEFINITION

Held in the management area of Information Technology
(IT) of the company, the environment survey has shown
results lower than the average of the managements of the
same level and also lower than the results of IT aimed at the
satisfaction and commitment indicators. This occurred in the
last four ambience research carried out, despite the efforts
of the HR department and staff in preparing the ambience
improvement action plan. In the last research, held in 2011,
there was even a reduction in results compared to the pre-
vious year (Gongalves, 2011).

As the survey of employees’ requests is performed sub-
jectively in the post-research work, important aspects may
be lost during the proposition of the action plan aimed to
improve the ambience. The subjectivity of the work may
also result in difficulty to realize the importance of the appli-
cations identified for the company, that because there is no
established criteria to assess the requests of employees. In
addition to these issues, it should also be noted that the fact
that, even with impartiality and confidentiality guaranteed
by the HR staff and employees who assist in the survey work,
some employees may not feel comfortable expressing their
needs fully.

The inability to perform actions for all requests leads
to the establishment of priorities for implementation. It is
important for the criteria established to prioritize the sub-
jects of the plan to be related to the company and to the
employees, otherwise, even if the improvement actions are
successfully executed, the results may not be beneficial for
both. It can be exemplified as a hypothetical case the priori-
tization of actions that are easier to accomplish. In this case,
they could have an insignificant reflection on the routine of
employees, the company and, consequently, in the search
result in the subsequent year.

The result of the environment survey to the manage-
ment departments in question indicates a low value for
the index commitment to the company (Gongalves, 2011).
The organizational commitment is a concept related to the
company and employees. Several studies have shown that
the result of the organizational commitment growth bene-
fits the company and employees. Meyer et Allen (1997) cite
several studies showing the following consequences related
to increased organizational commitment: reduced employee
turnover; reduced absenteeism; improved performance and
exertion at work; improved organizational citizenship; and
reduced physical and emotional stress. It is noteworthy that
the studies cited by Meyer and Allen are correlations eva-
luated for different dimensions of commitment. Meyer et al.
(2002) show, by means of the meta-analysis of several studies
of the 90s made in North America, the correlations between
the dimensions of commitment and its consequences.

In Brazil, Bastos (1993) points out that research shows
correlations between the commitment and the reduction
of the intention to leave the company and reduction in
terms of absence from work (absenteeism), although these
are moderated by career training. The commitment-turno-
ver relationship is stronger in the early stages of the career;
commitment-absenteeism and impairment-performance
are stronger in the intermediate and final stages (Bastos,
1993). Cangado et al. (2006) mentions in a study on organi-
zational commitment and human resources management
practices that “The commitment must also be understood
as a business resource to mitigate losses and damages.”

Another fact that should be considered is the multidi-
mensional composition of the organization’s commitment,
which involves using more than one criterion to evaluate
and sort the items in the survey. To perform the classifica-
tion of items of research in different priority groups was
necessary to choose a method to describe the preferences
of employees in a transparent manner and which was ap-
propriate to work, considering the various criteria related to
organizational commitment.

The multi-criteria support methods for decision provide
adequate tools for the problem at hand, since besides the
fact that they are focused on the treatment of decision pro-
blems involving two or more criteria of choice, they give
transparency to the decision-making process with the “do-
cumentation” of the preferences of decision makers in a
clearly presented model, explaining the decision to be made
(Gomes et al., 2004).

This study was conducted with employees of a Petrobras
manager who participated in the organizational commitment
research. Thus, the results are limited to this company’s ma-
nagement department. Other results can be obtained by
consulting with other managers, as each one is subject to
peculiar situations. This methodology, which seeks to pro-
vide support to the classification of organizational behavior
factors of managing sector, discusses a topic that seeks to
improve the management environment.

The objective of the study is to identify the critical factors
for increasing organizational commitment among the items
measured in the environment survey from the perception
of the managing sector’s employees through their classifica-
tion into different priority groups, using the UTADIS method
proposed by (Devaud et al., 1980). The proposed classifica-
tion can be used as a basis for discussion between emplo-
yees and the HR staff in setting priorities for the ambience
improvement action plan.

As the secondary objective of the survey, it is possible to
create a process of evaluation and prioritization that can be
reused in other managing areas of the company.



3. BIBLIOGRAPHIC REVIEW

3.1 Multi-criteria classification methods

In the context of Multi-Criteria Decision Aid (MCDA), the
most widely used methods for classification problems (PB)
are families Outranking Relation Theory (ORT) and Multi-Attri-
bute Utility Theory (MAUT), Zopounidis and Doumpos (2002).

The MAUT is an extension of the theory of utility for mul-
tidimensional problems (Zopounidis and Doumpos, 2002).
These are methods of the American school (Gomes et al.,
2004), where the preferences of the decision maker are
modeled from the utility function U (g) - in which g is the set
of the criteria representing the aggregate result of evalua-
tion of alternatives as shown in equations 1 and 2:

U(g,)>U(g,) & x > x’(alternative x is preferableto x’) (1)
U(g,)=U(g,) & x =x'(alternative x is indifferent to x”) (2)

The ORT methods for overcoming relationship are me-
thods of the European school (Gomes et al. 2004) and
they are based on overcoming relations (S) that are binary
between alternatives to indicate whether an alternative is at
least as good as the other; for example, for xSX'it is neces-
sary that x is at least as good as x'.

The methods Preference Disaggregation Analysis (PDA)
seek to form a model that represents as closely as possible
the preferences of decision makers from decisions made by
them earlier. Opposed to the process used in MAUT and ORT
methods, decision makers do not participate in modeling
informing the parameters required to make up the model,
they only state their decisions and the method searches the
relationship between them and the evaluation factors (cri-
teria). PDA methods were based on the principle that it is
usually difficult to raise the necessary information for setting
and defining the model along with the decision makers, due
to decision maker’s time constraints and unavailability to ac-
tively participate in the development process (Doumpos et
Zopounidis, 2002 ).

Among the multi-criteria support methods for the PDA fa-
mily decision used for classification problems are the UTADIS
methods, its variants and the MHDIS method of Zopounidis
et Doumpos (2000).

The Discriminating Additive Utility method (UTilites Ad-
ditives DIScriminantes — UTADIS), first presented by Devaud
et al. (1980), is a variant of the method UTA (UTilites Addi-
tives - Additive utility), of Jacquet et Lagréze-Siskos (1982).
According to Campos et Zopounidis (2002), the method has
become of interest to the MCDA researchers during the 90’s,
and it was used in 1995 by Jacquet-Lagréze for evaluation of
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the R&D projects and, from 1997, it was widely used for clas-
sification in decision-making models for finance in various
jobs such as Zopounidis et Doumpos (1997, 1998, 1999) and
Zopounidis et al. (1999a, 1999b). During the 2000s, the me-
thod continued to be used with the proposal of new variants
such as UTA-CR, Gomes et Rangel (2000), Rangel (2002), Ara-
ya et al. (2002), Rangel et al. (2003), Gomes et Rangel (2009)
and UTADISGMS, Greco et al. (2010).

The goal of the method is to perform the classification of
alternatives in q foreordained groups, C, = C, > ... > C, by
means of an additive utility function, where, from the func-
tion result for each alternative it is assigned to the groups
so that those with greater result remain in the group C1 and
those with lower values in C, The additive utility function is
expressed as follows (Equation 3):

U(g)= ﬁpiui (g) (3)

where 8 =(g,, &, &,) is the assessment vector for each
criterion, Pi is the weight of each criterion and u;(g;) is the
marginal utility function for the &: criterion. The marginal
utility functions are increasingly monotonous ranging from
8. to &, where 8- is the lowest evaluation value of the al-
ternatives in the criteria 8: and & is the highest assessment
value in terms of alternatives on the same criteria.

The marginal utility functions can be linear or nonli-
near and provide a mechanism for transforming the scale
of the criteria in a new scale that represents the utility
function of the decision maker for each criterion, with the
advantage of allowing the modeling of the nonlinear be-
havior of the decision maker when evaluating the options
and the advantage of providing a methodology by means
of a regression model to convert a qualitative scale into
a quantitative scale (Doumpos et Zopounidis, 2002). The
classification of the alternatives is given by equation 4:

U(g,)zy
u>U(g,)2u, =x,e€C,

=x,€C

(4)

u,, >U(g;) =>x,eC,

The modeling process of multi-criteria supporting pro-
blem for decision in the UTADIS consists of defining the
criteria weights (#:), the marginal utility functions (u,(g;)
) and the limit values between the groups (¢,) from mini-
mizing the misclassification of an alternative subset, cal-
led reference set, which are pre-classified by the decision
maker and are used for linear programming techniques.
Once the classification of the reference set by the model
is consistent with the classification made by the decision
maker, the model is used to classify the remaining alter-
natives.
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The mathematical formulation of the linear programming
problem (LPP) is obtained after the application of the chan-
ges proposed by Doumpos et Zopounidis (2002) and Siskos
et Yannacopoulos (1985), in which the marginal utility func-
tions of each criterion are made by adding functions linear
rji-1 intervals. The objective function of the mathematical
model is shown in Equation 5, and the model constraints are
shown in equations 6 to 12:

Yloj+07)

. d Vx eCy
Min —_ (5)
Subject to:
-g/
2 2 r+] r Wir, _ul O- >5 VX GC (6)
pary R -g"
(S, e B, J—uma 25
N coe VX, € C,2<k<q-1)  (7)
N g:-g B}
Zw,p W, |-, ,—0; <=0,
i=1 | p=1 Ty A
ri—1 7
< < g 1 _gl, —
ZWIP+ r]‘/+l i _uqfl S_é‘z’vxfe Ct] (8)
i=l'| p=l & i
n a-l
w, =1, (9)
i=l p=1
u, —u,,, 2s,Vk=12,..,q-2 (10)
0;20,0,20,Vj=12,..,m (12)
w,20,Vi=1,2,..,n,Vp=12,..,a-1 (12)
The error is obtained by the equations 13 and 14:
of =max{0,u, ~U(g,)} Vx,€C k=12,.,9-1 (13)
O';zmax{O,U(gj)—ukfl}, ije C,.,k=23,..,q (14)

The O; means that the alternative X; was ranked in
a group under which it belongs to, and so that it is classi-
fied correctly, the function value U(g;) should increase by
u, —U(g;). Similarly, 0; means that the alternative X; was
classified in a group to which it belongs. For it to be classi-
fied correctly, the function value U(g;) should decrease by
U(g,‘)_u/‘q..

3.2. The method choice

The problem at hand has as its characteristic a large
number of alternatives to be categorized: there are 76

options, which were reduced to 61 to be classified by six
criteria in three groups, according to the modeling of the
problem which will be presented in section 4. For using an
ORT method such as ELECTRE TR, it would be necessary
to conduct 242 paired reviews among the alternatives and
profiles of the classification groups, for each criterion, lea-
ding to a total of 1,452 ratings considering all six criteria.
Besides working harder to carry out the evaluations of the
alternatives, the decision maker must actively participate
in defining the parameters for the model development pro-
cess. Another feature of the problem is the large number
of decision-makers, who are all employees of the managing
sector in question. There would be some difficulty in achie-
ving the dedication of all of them in order to determine all
the parameters of the model, due to term issues for the
conclusion of the study, as the reconciliation of the agen-
das of them all.

As previously mentioned, the PDA methods assume that
it is usually difficult to raise the necessary information to
create the model and, in this case, this difficulty becomes
clear. Considering this purpose of the PDA methods exposed
by Doumpos et Zopounidis (2002) and the smallest quantity
of necessary evaluations to be carried out by decision ma-
kers, 366 (61 alternatives per six criteria), the UTADIS Pre-
ference Disaggregating method was chosen to perform the
classification.

4. CASE STUDY

4.1 Criteria

The evaluation criteria of the alternatives were defined
from the basic concepts of the organizational commitment
theories and its constructs.

The work commitment and especially the organiza-
tional commitment are the most investigated constructs
in the area of the organizational behavior (Smith et al.,
2008).

Among the most widespread theories in terms of the
nature of organizational commitment is the model of three
components of Meyer et Allen (1991). According to Medei-
ros (2003), the largest contribution of Meyer et Allen was
the operationalization of existing theories, developing a se-
ries of tools for the study of organizational commitment. The
three components proposed by Meyer et Allen are: Affecti-
ve, Normative and Continuity.

To define the criteria, the most used questionnaires
were analyzed, according to Smith et al. (2008), to mea-
sure the organizational commitment: EBACO, proposed



by Medeiros (2003); ECOA (Affective Commitment Scale),
proposed by Smith et al. (2008) from the adaptation of
the questionnaire proposed by Meyer et Allen (1997);
ECON (Normative Commitment Scale), proposed by Smith
et al (2008) from the adaptation of the questionnaire pro-
posed by Meyer et Allen (1997); ECOC (Continuity Com-
mitment Scale), proposed by Smith et a/ (2008) from the
adaptation of the questionnaire proposed by Meyer et
Allen (1997).

It was found that the criteria relating to continuity
commitment were redundant with the ambience survey
questions, which assesses employee satisfaction in re-
lation to financial and professional benefits. It did not
make sense to use these criteria to assess other survey
items.

According to the large number of questions in these
questionnaires, it would not be possible to have a criterion
for each question. Following the recommendation to avoid
using more than nine criteria regarding problems that utilize
the additive utility functions, thus providing a manageable
number of criteria (Gomes et al., 1992), an analysis on the
questions was performed and three criteria have been pro-
posed for the Affective and Normative bases, reaching a to-
tal of six criteria.

This research had the participation of employees of a Pe-
trobras managing sector for data collection. And the impor-
tance in terms of the criteria was defined in consensus with
a group of decision makers.

For the purpose of the proposed classification, it was de-
cided to give equal weights to the criteria, considering only
the marginal utility functions of each criterion as a decision
maker’s preference predictor in terms of the classification of
alternatives regarding the criteria.

4.2 Alternatives

The ISE in the environment survey consists of 76 items,
divided into 11 groups, such as Leadership (fifteen items),
Benefits (five items) and Team Spirit (six items), for example.

The alternatives to be sorted are the environment survey
items being evaluated under six criteria defined in the pre-
vious item. However, some items are closely related or, in
some cases, are very generic in relation to the other in order
to be used as a reference to an action plan.

To address this issue, a heuristic analysis of alternatives
was carried out based on the method presented by Gomes
et al. (1992) for heuristic minimization of the interdepen-
dence between criteria.
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After the analysis fifteen items were excluded, leaving 61
that formed the alternatives to be sorted through the UTA-
DIS method.

4.3 Data collection

As described above, the application of the UTADIS me-
thod is necessary for decision-makers (in this case, the ma-
nagement staff) to conduct the evaluation of alternatives
according to the criteria and classify a subset of alternatives
that will be used as a set of references for disaggregation of
their preferences.

For this, a questionnaire was created in two parts.
The first was used to evaluate the alternatives accor-
ding to the criteria. Each criterion was built in the form
of a statement that should be evaluated by the emplo-
yee, stating how much he would agree with the period
considering the impact of an improvement in their sa-
tisfaction in each alternative. To measure the degree of
agreement a Likert scale with five values, ranging from
“1 - strongly disagree” to “5 - strongly agree” (Gongal-
ves, 2011) was used.

In the second part of the questionnaire, for the forma-
tion of the reference set rated by decision makers it was
requested that each one classified three to five alterna-
tives in each priority classification group: high, medium
or low.

The alternatives classified as high priority would be those
which, in the employee’s opinion, should be in the action
plan for considering its high impact in their organizational
commitment. Those classified as medium priority could en-
ter the action plan, but would not have much impact. Finally,
the low priority ones should not enter the action plan for not
having any link with its organizational commitment, accor-
ding to its own judgment.

The questionnaires were presented and submitted to all
48 employees of the management. Only 18 were answe-
red, representing 38% of the total. For term issues the me-
thod was performed only with the participation of these
employees.

4.4 Method Application

The final matrix for the evaluation of the alternatives
according to the criteria, presented in table 1 was calcu-
lated from the simple average of the ratings of decision-
-makers. Values g. and g; for each criteria are shown in
table 2.
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Table 1. Mean values of the assessments
of the alternatives for each criterion.

Criteria
1 2 3 4 5 6

Alt.

41 3,000 2,222 3,000 1,500 1,611 1,444

Alt. Criteria 42 3111 2611 2,833 2111 1611 1,611
1 2 3 4 5 6 43 3,889 3,167 3,444 3,556 2,444 2,500
12333 2500 2333 1611 1,056 1,111 44 2,944 2,333 3389 1,889 1,889 1,833
2 411 3222 3278 2,667 1,278 1611 45 4556 4,000 3,889 4,167 3,333 3,056
3 3444 2611 2667 2,889 1556 1883 46 3,500 3,722 3,500 3,056 2,500 2,556
4 3444 2833 2,778 2667 1611 1,944 47 3,778 3500 3,833 3278 2,667 2,611
> 3000 3167 2833 1,500 1278 1,278 48 4,167 3556 3,722 3,389 2,833 2,500
6 2778 2,778 2667 1667 1,500 1,500 49 3,111 2389 3333 1667 1,667 1,500
7 305 2778 3000 1333 1278 1,167 S0 3,889 3,444 3,611 3,000 2,167 2,000
8 322 32/8 2883 156 1444 1389 51 3,222 3,444 3389 2,333 2389 2,222
9 3667 4222 3056 1944 2111 2,778 52 2,389 2,167 2,778 1444 1278 1,278
10 3,833 4,167 3,167 2,333 2,111 2,500 53 3,444 2,889 3,556 1,833 1,889 2,000
11 3,889 4,222 3,667 1,889 1,889 2,611 54 2,444 2,667 2,444 1,556 1,389 1,500
12 4,056 4,333 3,444 2,000 1,778 2,389 55 3,389 3,722 3,556 2,111 2,389 1,889
13 3,167 3,889 2,667 1,444 1,278 1,444 56 3,222 2,833 2,833 2,111 1,722 1,667
14 3,667 3,833 2,944 1,556 1,500 2,000 57 3,278 2,944 3,167 2,333 1,611 1,500
15 4,278 4,611 3,944 2,444 2,556 2,333 58 2,333 2,056 2,722 1,167 1,111 1,111
16 3,444 4,000 3,222 2,611 1,889 2,056 59 3,500 3,056 3,333 1,722 1,722 1,611
17 4,167 4,167 3,500 2,889 2,500 2,167 60 2,889 2,944 2,889 1,667 1,722 1,556
18 3,667 3,667 3,167 2,389 2,000 2,111 61 4444 4444 4389 2111 2167 2,056
19 3,889 4,222 3,444 2,667 2,333 2611 Source: Authors,
20 3,778 3,389 3,611 2,222 2,000 2,556 . . .
Table 2. Minimum and maximum values of the criteria
alternative evaluations.
Criteria
Alt. . *
1 2 3 4 5 6 Criterion &;
21 3,778 3,722 3,611 1,944 2,056 2,111 1 2,333 4,833
22 3,333 3,444 3,167 2,222 1,889 2,000 2 2,056 4,611
23 3,333 3,444 3,111 2,056 1,833 2,000 3 2,333 4,389
24 3,889 3,667 3,222 2,333 2,111 2,444 4 1,167 4,167
25 3,722 4,000 3,278 2,500 2,056 2,333 5 1,056 3,444
26 3,000 2,333 3,278 1,833 1,500 1,611 6 1,111 3,056
27 4,000 4,222 3,611 2,611 2,667 2,722 Source: Authors.
28 2,833 2,667 2,833 2,000 1,667 1,611
29 2,778 2,556 2,667 1,833 1,556 1,611 To form the reference set the five most indicated alterna-
30 4278 4,000 3,778 2,778 2,278 2,389 tives by the decision makers were chosen in each priority
31 4,667 4,500 4,167 3,278 3,444 2,833 group. Should there be a tie exceeding the limit of five al-
32 3944 3667 4,056 2,556 2,389 2,056 ternatives per group, the choice would be made at random
33 4333 4056 4,056 3,556 2,889 2,722 among the most indicated ones. In choosing the reference
34 4833 4,167 3,833 3,167 2,889 2,611  Set, theexistence of alternatives dominated by others which
35 4500 3,722 3,722 3,056 2944 2,722 were classified in a lower group was also observed, thus
36 4222 4167 3,889 2778 3278 2944 avoiding inconsistencies. Only one had to be replaced in the
37 4278 3944 3611 3667 3000 2,889 dominance analysis. The final reference set can be seen in
38 4278 3833 3556 3611 2889 2667 aple3.
39 3,278 3,000 3,000 1,944 1,667 1,500 . .
40 2444 2167 2556 1667 1389 1,389 After all, we applied the algorithm HEUR 2proposed by

Doumpos et Zopounidis (2002) to establish the limits of sub-
intervals to approximate the marginal function. The values
are shown in table 4.

Once the parameters are determined, the linear pro-
gramming problem can be described in the format shown



in equations 5 to 14. One more constraint (Equation 15) was
added to force equal weights between criteria:

a-1
z;w,.p: 16,‘v’i:1,2,...,6 (15)
=

To solve the linear programming problem the free version
of the GAMS software was used. The free version limits the
number of variables and other parameters that may exist in
the problem; in this case the problem was within the limits
of version. The parameters O and S received the values 0.01
and 0.1 respectively.

Table 3. Reference set alternatives.

High priority Medium priority Low priority
(c) (C) ()
X3l XlZ X26
X33 XZO X41
X34 X38 X44
X36 X39 X49
X X X

61 45 82
Source: Authors.

Table 4. Intervals and limiting values between them.

Criterion a-1 g g’ g g’
1 3 2,333 3,000 4,222 4,833
2 3 2,056 2,389 4,056 4,611
3 3 2,333 3,333 3,833 4,389
4 3 1,167 1,833 2,222 4,167
5 3 1,056 1,667 2,167 3,444
6 3 1,111 1611 2,611 3,056

Source: Authors.

The results for the variables #, and 1, were 0.682 and

0.220 respectively. The values for the variables w and O,
as well as the generated classification are shown in tables 5
and 6.

Table 5. Values of variables w.

Criterion W W, Wy
1 0 0,146 0,021
2 0 0 0,167
3 0 0 0,167
4 0 0,167 0
5 0,149 0 0,017
6 0 0,167 0

Source: Authors.
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Table 6. Classification of reference set of alternatives
and error values.

Classification Classification

X,  of decision proposed by U(g) o o
makers the model
X12 Média Média 0,559 0 0
X20 Média Média 0,566 0 0
X26 Baixa Baixa 0,108 0 0
X31 Alta Alta 0,894 0 0
X33 Alta Alta 0,708 0 0
X34 Alta Alta 0,692 0 0
X36 Alta Alta 0,693 0 0
X38 Média Média 0,640 0 0
X39 Média Média 0,230 0 0
X41 Baixa Baixa 0,135 0 0
X44 Baixa Baixa 0,210 0 0
X45 Média Média 0,672 0 0
X49 Baixa Baixa 0,162 0 0
X52 Baixa Baixa 0,054 0 0
X61 Alta Alta 0,779 0 0

Source: Authors.

After classification of all the alternatives generated by
the model, those selected for the high-priority group can be
seen in Table 7.

Table 7. Alternatives classified in the C1 group.

Alternative U(Xj)
X15 0,789
X31 0,894
X33 0,708
X34 0,692
X36 0,693
X61 0,779

Source: Authors.

4.5 Post-optimization analysis

For the post-optimization analysis, the results obtained
by changing the parameter § to the values 0.001, 0.005,
0.05 and 0.1 were tested, reducing and increasing the dif-
ference between the values of the global functions of the
alternatives and the thresholds in order to vary the separa-
tion of the sets.

For the results obtained from the reduced values of &
(0.001 and 0.005), there was only one difference in the clas-
sification regarding the alternative 28, which changed from
the medium-priority group to the low-priority group.

Only three differences were obtained as results to §
=0.05 compared to the generated classification $=0.01, and
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a wrongly classified alternative, the X .. On the other hand,
the results for §=0.1 presented changes in terms of the clas-
sification of ten alternatives; two alternatives to the referen-
ce set were classified incorrectly: X,, and X .

In all cases, the alternatives initially classified as high prio-
rity remained in the same group.

Despite the fact that the X, alternative was the one that
had more indications for medium priority (seven indications,
or 39% of the possible indications) also received five indica-
tions (28%) of high priority and high ratings. This made the
cutoff value aimed at differentiating the alternatives of high
and medium priority group too high.

In addition to the parameter§, the number of inter-
vals of the marginal utility functions has also varied, in-
creasing the number of w variables of each criterion to
four and five. The greater number of intervals helps to
improve the approximation of the marginal function, in-
creasing the ability of the model to adapt to the reference
set. Moreover, there is an increased degree of freedom of
the model, bringing greater instability to it (Doumpos et
Zopounidis, 2002).

Compared to the first result, the classification of four w
variables for each criterion had difference in seven alternati-
ves, including changes in the high priority group. With five w
variables, there were only four variations, but also including
changes in the classification of the high priority group.

To assist in the post-optimization analysis and considering
the simplicity of the problem, a program that tests the error
obtained in all value combinations for the w variables from
fixed increments was developed.

Thus, considering the increase of 0.06 optimal solutions
with zero error in the three-variable model w were discove-
red in each criterion. One of them was identical to the one
obtained by the linear programming and the other with only
one difference: the alternative X,, moved from the low-prio-
rity group to the medium-priority group.

As for the model with five w variables, 304 solutions with
zero error in the classification in terms of the reference set
were found. Of these, the number of alternatives classified
as high-priority group ranged from 5 to 12, which illustrates
the increase in terms of the instability of the model with the
increased number of intervals described by Doumpos et Zo-
pounidis (2002).

Only the five alternatives of the reference set that were
classified as high priority remained in the same group in all
304 solutions. The X , alternative was in the C, group in 84%
of the 304 solutions.

As the main objective of this work is to indicate which
environment survey items are priorities in the preference of
employees, the proposed model with the initial parameters
already presents a satisfactory answer to be presented to
the HR team in order to discuss activities to improve the am-
bience, increasing the focus on six issues classified as prio-
rity in the initial solution.

5. CONCLUSIONS AND RECOMMENDATIONS

The classification of the alternatives met the objective of
the study, indicating the preference of the decision makers
surveyed in relation to the items considered priorities for
improving organizational commitment. As a result for the
employees, it was obtained a transparent way to explain
their needs without exposing anyone. Another benefit is
that the method provides an easier understanding regarding
the use of interviews on how their preferences have been
consolidated.

For the company, in line with the ambience management
process, the proposed methodology makes it possible to
have a kind of standardized methodology in order to prioriti-
ze the action plan that could be applied to other managers,
showing the preferences of the employees of each one. The
results can be consolidated too, presenting a model of prefe-
rences at various levels of management and allowing for the
prioritization of issues relevant to a broader scope. However,
it should be clear that the use of the method is only an input
to define the improvement action plan for the ambience,
which seeks to enrich and complement the results obtained
with other methods already used in the survey of employee
needs. With this, the above secondary objective at the be-
ginning of the work was also achieved.

One difficulty identified in the implementation of the
UTADIS method was the strong subjectivity in the evaluation
of the criteria, which is an inherent feature of the MCDA
methodology, where the situation does not fit into a per-
fect formalism (Gomes et al., 2004). Another problem was
the large number of alternatives that together led to grea-
ter complexity in terms of the explanation and application
of the questionnaire and, consequently, an increase in the
commitment of time required by decision-makers in the
construction of the model. Thus obtaining the answers to
all the employees of the managing sector was not possible
within the time available to complete this work.

It was found that there are no studies that employ multi-
-criteria support methods for the decision in terms of the
construction of the action plan for ambiance improvement
for the manager concerned in the company. For future re-
search, we suggest the use of other methods to support the
multi-criteria classification for decision, as the ELECTRE TRI



(Yu, 1992) method, and the comparison of results. Another
proposal is to analyze new methods to make the set of mo-
del reference.

From a model used in this process it is important to pe-
riodically measure the commitment of employees through
questionnaires that have already been validated in previous
studies on organizational commitment in order to monitor
the result of the implementation of improvement actions
derived from the study performed. Based on the results
of the organizational commitment measures, the criteria
used in the model should be reviewed so that they can be
reapplied each time, seeking constant improvement of the
management indices.
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