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Abstract

The main purpose of this study was to investigate employees and managers’ satisfaction of transporta-
tion system in the steal and rolling Units of Saba in Mobarakeh Steel Company using the intuitionistic
fuzzy data. The statistical population included the personnel of Saba Steel and Rolling Units from
Mobarakeh Steel Company including 1800 people. The sample size included 325 people. In this study,
a new method was used to defuzzifying the intuitionistic fuzzy numbers so that the equivalent of every
intuitionistic fuzzy number was a real number. This method was also used to rank intuitionistic fuzzy
numbers. In this regard, features of the proposed method have been investigated for defuzzyfying and
ranking. To measure satisfaction with such data, a questionnaire containing 26 questions was used
for collecting field data with a reliability coefficient of 0.95. To analyze the results, one-sample t-test,
binomial test and Friedman test were used.

Keywords : Fuzzy numbers; Personal satisfaction; Intuitionistic fuzzy numbers; Defuzzification.

—————————————————————————————————–

1 Introduction

O
ne of the most important goals of transporta-
tion services is to provide satisfaction and

comfort to the employees requiring observance of
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many items such as using modern and appropri-
ate vehicles, observance of principles and atten-
tion to driving rules by the driver, compliance
with car safety standards and insurance cover-
age. These factors affect delivery of services and
should be complied with by the service provider.
Various studies on transportation services showed
that ignoring this issue reduces employee satis-
faction. Employees lack of satisfaction has a di-
rect impact on the quantity and quality of their
work. The provision of appropriate services by
transportation services is a factor in reducing em-
ployee concern and, while increasing productivity,
improves one commitment to the goals of the or-
ganization [2].
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The steel and rolling units of Saba in Mobarakeh
Steel Company is a leading organization in Iran
industry with all the merits, advantages and
achievements in various fields which necessitate
attention to satisfaction and motivation of its hu-
man resources. In order to achieve this goal,
we can point to role of transportation system
(heavy transport) for employees. The present
study aimed at optimizing the heavy transporta-
tion system in the continuous steel and rolling
units of Saba Mobarakeh Steel Company. A large
number of personnel in this organization are scat-
tered in Isfahan and surrounding area as well
as adjacent neighborhoods. High fuel costs and
high cost of using personal vehicles and transport
fares, on the one hand, and timely and coherent
presence of employee, on the other hand, lead to
the fact that employees tend to use transporta-
tion services to go to work. This requires exis-
tence of a heavy transportation system to pro-
vide the most suitable form of personnel reloca-
tion from place to place and vice versa and min-
imize the cost for the company.
According to the above, this study attempted to
provide a model for heavy transportation system
of steel and rolling units of Saba in Mobarakeh
Steel Company to bring about satisfaction of per-
sonnel and organization. In other words, it incurs
the lowest cost for the company and the highest
satisfaction for the personnel. It is hoped that
the research results will be a positive step towards
achieving this goal. Since all above mentioned in-
dexes have inaccurate and qualitative natures to
investigate and increase the level of satisfaction
of employees in transportation, considering these
indexes as definite would prevent us from reach-
ing the desired result.
Fuzzy intuitionistic numbers were also used to
gauge the indicators and data. Given the am-
biguity, you can pay attention to the degree of
importance (membership) and the degree of in-
significance (no membership). Considering such
numbers in the design of questionnaire and then
data analysis, it is expected that achieve more re-
alistic answers in assessing satisfaction of the per-
sonnel in the field of transportation. One of the
most important issues in intuitionistic fuzzy sys-
tems is defuzzifying and ranking ambiguous num-
bers. There are structural differences in compar-

ison with the real numbers ranking. For this rea-
son, many researcher-made methods have been
introduced in this area, each with advantages and
disadvantages [10, 11, 12, 13, 14, 15] One of the
most important goals of transportation services
is to provide satisfaction and comfort to the em-
ployees requiring observance of many items such
as using modern and appropriate vehicles, obser-
vance of principles and attention to driving rules
by the driver, compliance with car safety stan-
dards and insurance coverage.
These factors affect delivery of services and
should be complied with by the service provider.
Various studies on transportation services showed
that ignoring this issue reduces employee satis-
faction. Employees lack of satisfaction has a di-
rect impact on the quantity and quality of their
work. The provision of appropriate services by
transportation services is a factor in reducing em-
ployee concern and, while increasing productivity,
improves one commitment to the goals of the or-
ganization [2].
The steel and rolling units of Saba in Mobarakeh
Steel Company is a leading organization in Iran
industry with all the merits, advantages and
achievements in various fields which necessitate
attention to satisfaction and motivation of its hu-
man resources.
In order to achieve this goal, we can point to role
of transportation system (heavy transport) for
employees. The present study aimed at optimiz-
ing the heavy transportation system in the con-
tinuous steel and rolling units of Saba Mobarakeh
Steel Company. A large number of personnel in
this organization are scattered in Isfahan and sur-
rounding area as well as adjacent neighborhoods.
High fuel costs and high cost of using personal ve-
hicles and transport fares, on the one hand, and
timely and coherent presence of employee, on the
other hand, lead to the fact that employees tend
to use transportation services to go to work. This
requires existence of a heavy transportation sys-
tem to provide the most suitable form of person-
nel relocation from place to place and vice versa
and minimize the cost for the company.
According to the above, this study attempted to
provide a model for heavy transportation system
of steel and rolling units of Saba in Mobarakeh
Steel Company to bring about satisfaction of per-
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sonnel and organization. In other words, it incurs
the lowest cost for the company and the highest
satisfaction for the personnel. It is hoped that the
research results will be a positive step towards
achieving this goal. Since all above mentioned
indexes have inaccurate and qualitative natures
to investigate and increase the level of satisfac-
tion of employees in transportation, considering
these indexes as definite would prevent us from
reaching the desired result. Fuzzy intuitionistic
numbers were also used to gauge the indicators
and data. Given the ambiguity, you can pay at-
tention to the degree of importance (membership)
and the degree of insignificance (no membership).
Considering such numbers in the design of ques-
tionnaire and then data analysis, it is expected
that achieve more realistic answers in assessing
satisfaction of the personnel in the field of trans-
portation.
One of the most important issues in intuitionistic
fuzzy systems is defuzzifying and ranking ambigu-
ous numbers. There are structural differences in
comparison with the real numbers ranking. For
this reason, many researcher-made methods have
been introduced in this area, each with advan-
tages and disadvantages [10, 11, 12, 13, 14, 15]

2 The conceptual definitions of
variables

2.1 Transportation Management:

Transportation management carries out the fol-
lowing tasks in the organization: reducing the
cost of light and heavy vehicles with the proper
management of costs, replacing costly and low-
efficient vehicles and increasing productivity in
this field, raising the responsibility and account-
ability of accountable people for management of
traffic and delivery and transformation of vehi-
cles, macro management of costs and capital by
keeping accurate information.

Travel safety:

So far, many definitions of travel safety have been
presented. Safety is not absolute and will never
actually be achieved. It is called relative safety
against dangers [6]. A trip is considered safe when
the risk of death, injury, or other problems for

passengers is low. Convenience and availability
of services:

The convenience and availability of services
refers to the following: suitability of heating and
cooling system, flexibility of the seats, suitability
of distance of the employee home to the stations,
the short waiting time for employee at the sta-
tions, short duration of travel from work to place
of

Professional Ethics:

Professional ethics means ethics in the profession.
Professional ethics refers to two distinct but re-
lated issues: Occasionally, professional ethics is
considered in business, executive management,
and the objective environment of the profession,
and ethical performance in the business is exam-
ined and sometimes referred to as that branch
of human knowledge that systematically and me-
thodically grows in educational and research cen-
ters [7].

Health of Services:

Health of Services refers to the following: having
clean seats, trash cans, clean curtains, interior
and exterior cleaning of services, smoking prohi-
bition in services and etc.

Dignity:

Dignity refers to the status of a person or group
according to the distribution of it in a social sys-
tem. This term has some synonyms with identity,
name and reputation, respect and attention, rev-
erence, magnitude, admiration, greatness. [3].

Satisfaction:

Satisfaction typically refers to employee atti-
tudes. Employee satisfaction has many dimen-
sions and indicate a general attitude toward the
job or return only to parts of the job [4]. Em-
ployee satisfaction has a dynamic nature; due to
this dynamism, various theories have been intro-
duced over time about this concept. This sug-
gests that modern management systems and tech-
nologies must be created in the workplace that
can be managed and organized in accordance
with the dynamic nature of the concept.
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Research hypotheses:

The present study seeks to test the following hy-
potheses based on intuitionistic fuzzy data. Main
hypothesis: The employee and managers of steel
and rolling unit of Saba Mobarakeh Steel Com-
pany are satisfied with the transportation ser-
vices.

Hypothesis 1) Transportation management has
a significant effect on the satisfaction of employee
and managers of the Saba Mobarakeh Steel Com-
pany.

Hypothesis 2) Travel comfort and availability
of services have a significant effect on the satis-
faction of the employees and managers.

Hypothesis 3) Travel safety has a significant
effect on the satisfaction of employees and man-
agers.

Hypothesis 4) The professional ethics of drivers
has a significant effect on the satisfaction of the
employees and managers.

Hypothesis 5) Transportation service health
has a significant effect on the satisfaction of em-
ployee and managers.

Hypothesis 6) Observance and dignity have a
significant effect on the satisfaction of employee
and managers.

2.2 Conceptual model of research:

The following conceptual model has been sug-
gested for assessing employees’ satisfaction [1].

2.3 Ranking of Intuitionistic Fuzzy
Numbers [8, 9, 10, 11, 12, 13, 14,
15]:

Consider the fuzzy number

A = {(x, µ, ν)| µ+ ν ≤ 1}.

Then, consider the following fuzzy number
types for membership µ and non-membership de-
grees ν: {

Ã1 = {(x, µ)| 0 ≤ µ ≤ 1}
Ã2 = {(x, ν)| 0 ≤ ν ≤ 1}

Now, for the fuzzy numbers Ã1 and Ã2 (in terms
of the cut-α), consider the following real numbers.{

S(Ã1) =
∫ µ
0 AR

1 (α)−AL
1 (α) dα

S(Ã2) =
∫ ν
0 AR

2 (α)−AL
2 (α) dα

Figure 1: Conceptual model of research.

Where {
Ã1 = [AL

1 (α), A
R
1 (α)]

Ã2 = [AL
2 (α), A

R
2 (α)]

Finally, the following real number is sug-

gested for the intuitionistic fuzzy number ˜̃A:

S( ˜̃A) = S(Ã1)− S(Ã2)

Using the equation (2.3), we can propose a
new ranking for intuitionistic fuzzy numbers.

Consider two intuitionistic fuzzy numbers ˜̃A and
˜̃B.
Then,


˜̃A ≤ ˜̃B ⇔ S( ˜̃A) ≤ S( ˜̃B),
˜̃A ≥ ˜̃B ⇔ S( ˜̃A) ≥ S( ˜̃B),
˜̃A = ˜̃B ⇔ S( ˜̃A) = S( ˜̃B).
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2.4 Features of proposed ranking:

Consider the intuitionistic fuzzy numbers
˜̃A, ˜̃B, ˜̃C then

1) if ˜̃A ≤ ˜̃B and ˜̃B ≤ ˜̃C then ˜̃A ≤ ˜̃C,

(2)if ˜̃A ≤ ˜̃B and ˜̃B ≤ ˜̃A then ˜̃A = ˜̃B,

3) if ˜̃A ≤ ˜̃B and ˜̃C ≤ ˜̃D then ˜̃A+ ˜̃C ≤ ˜̃B+ ˜̃D,

4) if ˜̃A ≤ ˜̃B and r > 0 then r ˜̃A ≤ r ˜̃B.

2.5 Features of equation (2.3):

Suppose that ˜̃A, ˜̃B are two intuitionistic fuzzy
numbers, then;

S( ˜̃A+ ˜̃B) = S( ˜̃A) + S( ˜̃B).

Example 2.1 For ˜̃A = (1, 3, 5; 0.6, 0.3) we will
have

˜̃A1 = (1, 3, 5; 0.6) → ˜̃A1(α) = [1+
10

3
α, 5−10

3
α] ,

0 ≤ α ≤ 0.6

˜̃A2 = (1, 3, 5; 0.3) → ˜̃A2(α) = [3−20

3
α, 3+

20

3
α] ,

0 ≤ α ≤ 0.3{
S(Ã1) =

∫ 0.6
0 (5− 10

3 α)− (1 + 10
3 α) dα = 1.2

S(Ã2) =
∫ 0.3
0 (3 + 20

3 α)− (3− 20
3 α) dα = 0.6

Then, we have

S(Ã) = S(Ã1)− S(Ã2) = 1.2− 0.6 = 0.6 (2.1)

3 Applications and project re-
sults:

In this study, the satisfaction of employees and
managers from elements of the model and, in
general, the transportation system (heavy trans-
portation) as well as which elements of the model
are more important from employee and managers
view, will be determined using intuitionistic data
(with the help of the proposed ranking for intu-
itionistic fuzzy numbers).

Also, the steps which should be taken to promote
motivation and performance of the employee are
considered. In fact, the results of this study will
show what factors affect satisfaction of employee
and managers (steel and rolling unit of Saba in
the Mobarakeh Steel Company) of heavy trans-
portation services, using intuitionistic data, and
the order of importance (with the help of the pro-
posed ranking).

3.1 Population and sample:

The research population included employees and
managers of the steel and rolling units of Saba
from Mobarakeh Steel Company which were
1, 800 people according to the statistics. Sam-
pling method was stratified sampling. According
to the Morgan formula, the sample size was con-
sidered to be 325 people.

3.2 Defuzzifying in Likert scale used
in the questionnaire based on the
proposed ranking:

The following table relates to the questionnaire
with fuzzy intuitionistic data:

Completely disagree No idea agree Completely
disagree agree

The following process was performed based on
the ranking of intuitionistic fuzzy data of the de-
fuzzifing process. For example, the process of de-
fuzzifing for the completely disagree C was as fol-
lows:

[1 + 10α, 3− 10α], 0 ≤ α ≤ 0.1

˜̃C1 = (1, 2, 3, 0.1, 0.8),

˜̃C(α) = [ ˜̃CL
1 (α),

˜̃CR
1 (α)],

α = 0 → [1, 3], α = 0.1 → [2, 2] = 2,

˜̃CL
1 (α) = [1 + 10α, 3− 10α], 0 ≤ α ≤ 0.1,

˜̃CR
1 (α) = [−5α+ 6, 5α− 2], 0.8 ≤ α ≤ 1,

y − 1

x− 1
=

0.8− 1

2− 1
=

−2

10
→ y =

−2

10
x+

12

10
,
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Completely disagree No idea agree Completely disagree agree

(1,2,3,0.1,0.8) (3,4,5,0.2,0.7) (5,6,7,0.45,0.45) (7,8,9,0.7,0.2) (9,10,11,0.8,0.1)

S1(
˜̃C1) =∫ 0.1

0
(3−10α)−(1+10α) dα = 2α−10α2]0.10 = 0.1,

Indeed, S1(
˜̃C1), S2(

˜̃C1) calculated by:

S2(
˜̃C1) = 0.8.

As a result:

S( ˜̃C) = 0.1− (0.8) = 0.7.

For other parts, a definite number was obtained
according to the following table:

4 Test of research hypotheses:

In this section, analyzes of field research are sta-
tistically evaluated. Considering that the data
must be normal before testing the assumptions,
therefore, Kolmogorov Smirnov test (K-S) has
been used to check the normality. The table be-
low shows the results of this test. The above ta-
ble indicated that the level of significance of the
Normality test for indicators was more than 0.05.
Therefore, these indices were normal and para-
metric tests can be used to test the hypotheses.
Nonparametric tests can be used for indicators
with a significant level of less than 0.05.

Regarding Hypothesis 1:

Transportation management has a significant ef-
fect on satisfaction of the employees and man-
agers. To test this hypothesis, a single-sample
t-test was used. The results are presented in the
table below.

Considering the lower level of significance than
0.05, it is concluded that the mean is not the
tested value and the above hypothesis is accepted.
The upper and lower limits are positive, so the

mean is about that variable is more than the test
value. The mean of responses by the statistical
sample on the effect of transportation manage-
ment on satisfaction of employee and managers
was based on the Likert scale of 0.0029 from 0.7.
If this mean is generalized to the population, the
mean of responses is in the domain of -0.0317 to
0.0376.

Regarding Hypothesis 2:

The convenience of travel and availability of ser-
vices have a significant effect on the satisfaction
of employees and managers. Considering that the
significance level was lower than 0.05, it is con-
cluded that the mean of the sample was not the
tested value and the above hypothesis is accepted.
The upper and lower limits are both positive, so
the mean is more than the test value about that
variable. The mean of responses provided by the
statistical sample about the effect of travel conve-
nience and availability of services on satisfaction
of employee and managers based on the Likert
scale was 0.1428 of 0.7 . If this mean is gen-
eralized to the population, the mean of responses
is in the range of 0.1215 to 0.1642 .

Regarding Hypothesis 3:

Travel safety has a significant effect on the satis-
faction of employees and managers. To test this
hypothesis, a single-sample t-test was used. The
results are presented in the table below. Consid-
ering that the significance level was lower that
0.05, it is concluded that the mean of sample
is not the tested value and the hypothesis is ac-
cepted. The upper and lower limits are both pos-
itive, so, the mean is more than the test value
about that variable. The mean of the responses
provided by the statistical sample on the effect
of travel safety on satisfaction of employee and
managers based on the Likert scale was 0.0864
from 0.7. If this mean is generalized to the popu-
lation, the mean of responses ranges from 0.0576
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Completely disagree No idea agree Completely disagree

-0.7 0.5 0 0.5 0.7 Definite number

Table 1: Results of the Kolmogrov-Smirnov test

Travel Health of Observance
Transportation convenience Travel Drivers transportation of the
management and safety professional services dignity of

availability ethics employee
of services

Abs.
max. 1.025 1.023 1.03 1.003 0.997 0.996
value

K-S 0.578 0.576 0.672 0.206 0.101 0.464
value

Sig. 0.051 0.051 0.195 0.000 0.000 0.000

Table 2: Results of single-sample T-test to investigate the effect of transportation management on employee
and managers’ satisfaction.

T Sign(2tailed) Mean Confidence level 0/59

Lower band Upper band

Transportation Management 19.859 0.000 0.0029 -0.0317 0.0376

Table 3: Results of a single sample T test on the effect of travel convenience and availability of services on the
satisfaction of employees and managers.

T Sign(2tailed) Mean Confidence level
Lower band Upper band

Travel convenience and 37.412 0.000 0.1428 0.1215 0.1642
availability of services

to 0.115.

Regarding Hypothesis 4:

Professional ethics of drivers has a significant im-
pact on satisfaction of the employees and man-
agers. To test this hypothesis, the binomial test

has been used. The results are presented in the
table below.

The results show that our assumption is con-
firmed at the three-star level (the significance
level of 0/000) and it can be argued that profes-
sional ethics of drivers affects employee and man-
agers satisfaction. Meanwhile, the mean of re-
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Table 4: Single-sample T-test results to investigate the effect of travel safety on employees and managers’
satisfaction with their services.

T Sign(2tailed) Mean Confidence Lower band level Upper band

Travel safety 26.247 0.000 0.0864 0.0576 0.115

Table 5: Binomial test results to examine the effect of professional ethics of drivers on employee satisfaction.

Drivers N Observed Tested Sig Probability ethics probability
Professional probability value

First group 71 0.22 0.50 0.05 0.000 26.247 0.000
second group 254 0.78

Total 325 1.00

Table 6: Descriptive results obtained from the binomial test for the fourth hypothesis.

Total M SD Min Max

325 0.2336 0.8 -0.7 0.7

sponses provided by the statistical sample about
the effect of professional ethics of drivers on the
satisfaction of employee and managers based on
the Likert scale was 0.2336 of 0.7.

Regarding Hypothesis 5:

Health of transportation has a significant im-
pact on the satisfaction of employees and man-
agers. To test this hypothesis, a binomial test
was used. The results are presented in the ta-
ble below. Given that the test probability was
less than 0.05, the zero assumption is rejected.
Health of transportation services has a significant
effect on satisfaction of employees and managers.
Meanwhile, the mean of responses provided by
the statistical sample about the effect of trans-
portation service on the satisfaction of employees
and managers based on Likert scale was 0.1621
of 0.7.

Regarding Hypothesis 6:

Observance of dignity have a significant effect on
the satisfaction of employees and managers. To
test this hypothesis, binomial test has been used.
The results are presented in the table below.

Given that the probability of test was less than
0.05, the zero assumption was rejected. In other
words, their observance of dignity have a signif-
icant effect on the satisfaction of employees and
managers. Meanwhile, the mean of responses pro-
vided by the statistical sample about the effect
of observance on the satisfaction of the employ-
ees and managers based on the Likert scale was
0.175 from 0.7.

Main hypothesis:

The employee and managers of the steal and
rolling units of Saba in Mobarakeh Steel Com-
pany are satisfied with the transportation ser-
vices. In order to investigate the main hypothesis,
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Table 7: Descriptive results obtained from the binomial test for the fifth hypothesis.

Total M SD Min Max

325 0.1621 0.7162 -0.7 0.7

Table 8: Binomial test results to assess the effect of observance of dignity on the satisfaction of employees and
managers.

Drivers ethics N probability Observed Test Sig Probability value
probability

First group 140 0.43 0.50 0.05 0.015
second group 185 0.57

Total 325 1.00

Table 9: Descriptive results obtained from the binomial test for the sixth hypothesis.

Total M SD Min Max

325 0.175 0.7159 -0.7 0.7

Table 10: The result of Friedman test for prioritizing qualitative research components.

Rank Mean rank Indicators

6 -0.161 Transportation management
4 0.133 Travel convenience and availability of services
5 0 Travel safety
1 0.476 Drivers professional ethics
3 0.255 Health of transportation services
2 0.343 Observance of employees dignity

the qualitative factors of study including manage-
ment of transportation, observance of employee’s
dignity, travel safety, travel convenience, profes-
sional ethics of employee, health and availability
of services were analyzed using inferential statis-
tics (Single sample T-test and binomial test).
The results of statistical analysis indicated that
employees and managers have moderate satisfac-
tion regarding these components. Subsequently,

the significance of each of the components was
examined using the Friedman test. The result is
presented in Table 10.

5 Discussion and Conclusion:

The results of the intuitionistic fuzzy data indi-
cated that the employee and managers are con-
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cerned with the components of transportation
management, travel safety, convenience and avail-
ability of services, professional ethics of drivers,
observance of dignity and health of services and
have a moderate satisfaction of them. The re-
sult of Friedman’s test showed that professional
ethics of drivers is the most important factor and
the importance of other dimensions is as follows:
Observance of dignity of employees, the health
of transportation services, the convenience and
availability of services, travel safety and trans-
portation management Transportation manage-
ment is effective on the satisfaction of employ-
ees and managers, and employee perceptions of
management efforts to continuously improve the
transportation system is considered as the most
important factor of this component. Travel com-
fort and availability of services affect the satis-
faction of employees and managers. The short
waiting time for employee at stations is consid-
ered as the most important factor in this com-
ponent. Travel safety is affecting the satisfac-
tion of employees and managers. The emphasis
on the implementation of traffic rules and regula-
tions with periodic visits is considered as the most
important factor in this component. The profes-
sional ethics of drivers affect the satisfaction of
employees and managers. The timely availability
of service drivers at the designated time at the
start station is considered as the most important
factor in this component. Health of transporta-
tion services affects the satisfaction of employees
and managers. The prohibition of smoking inside
buses is considered as the most important factor
in this component. Observance of employee dig-
nity affect the satisfaction of employees and man-
agers. Good behavior and attitudes of drivers to-
wards employees are the most important factor
in this component. It is hoped that the results of
this research will help to optimize the system of
transportation for the employees and managers of
the steel and rolling units of Saba in Mobarakeh
Steel Company.

6 Suggestions and recommen-
dations

According to the field research and the employee
comments, the following suggestions were pre-

sented to increase satisfaction of employee and
managers:

(i) Monitoring and improving the cooling and
heating system,

(ii) Coordination of internal services with ser-
vices that transfer employee to Saba Steel.

(iii) Reducing the distance between stations to
homes in some of the daily services

(iv) Providing a new city map and creating new
routes

(v) Strengthening services in small towns and
villages

(vi) Refusing to pick up strangers, especially
those of the contractor companies to the per-
sonnel buses

(vii) Creating a system of feedback and criticism
on a telephone and written

(viii) Replacing worn and inappropriate services
on the routes between Saba and Mobarakeh
(most of these services are poor in terms of
employee with inadequate chairs and poor
heating and cooling systems)

(ix) Creating a canopy in the terminals

(x) Drivers’ behavior should be continuously in-
vestigated

(xi) Increasing services on some routes that are
lacking due to the fact that employees en-
counter problems during overtime work.
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