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Optimization is the most important and complex
entrance exam for the Master of Industrial
Engineering.
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Health Systems Engineering

A large number of developed countries have been
able to improve the quality and reduce costs in
their health system by using industrial engineering
procedures.

Macro Systems

The graduates of this field can design and analyze
mathematical models for systems in definite random
conditions.

Financial Systems

Financial field is very diverse. Therefore, learning all
the topics related to finance is a hard task.

Art and science related to receiving products
from the origin and sending them to the desired
destination of the consumer at the right time.

Project Management

Project Management involves the utilization of
specialized skills, knowledge, processes and
procedures needed for the project to be successful
from the beginning to the end.

114

Engineering Management

Graduates are expected to have appropriate skills
in the fields of engineering and management in a
way that they can implement scientific management
in various production and service sectors of the
society.
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The Final Word

What makes a college graduate distinguishable is
the person's ability in applying that knowledge.
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Chief Editor's Word

Chief Editor:
Ali Varshabi

Dear readers,

| am proud to announce, on behalf of the team of Synergy
Journal, the publication of the first issue of the quarterly jour-
nal after a long period of challenge.

Right from the beginning it should be mentioned that, today,
there may be a few groups and organizations moving towards
excellence, that explicitly declare a work without any kind of
shortcoming; of course, we are not an exception. Therefore, all
compassionate experts of the country’s student community are
invited to fairly criticize the journal, so that with God's help and
their support, we can witness the growth of this newly devel-
oped journal.

Now, after following the usual traditions, | intend to write a few
words regarding my own concerns and those of my generation,
which in my opinion, raising these issues for a few minutes is
much more valuable than hours of useless repetitive talk.

| will continue my words with the narration of an anecdote called
“The Thief of Generosity” which | read somewhere a long time
ago. From that day on, this anecdote seems to exist at the
back of my mind, and whenever something with the slightest
resemblance happens it reminds me of the tale. Unfortunately,
even after a long search | was not able to find the source of
the anecdote, but anyway, reading it even without the source
is worth it.

A man on horseback saw a passerby who asked him for help.
The horseback rider dismounted, lifted him, and put him on the
horseback to drop him off at his destination. The pedestrian,
who was now riding a horse, pulled on the reins and said: “ |
will take the horse ”, and galloped away. Before getting far off,
the horse owner shouted, “ you not only took the horse but
also generosity.”

-0s [m] To access the audio file of «Chief Editor's Word»

P 4 . .
ﬁ!ﬁ section, scan this QR Code.

Speaker: Shaghayegh Kazemeini Zadeh

Now, after mentioning this anecdote, | can continue and declare:
|, Ali Varshabi, a 4th year bachelor student of Industrial Engineering,
during all the years that | have been granted the opportunity to live
by God's mercy, like many other fellows, have always considered
myself as a person who has suffered as long as his fellowmen
were in hardship and difficulty. Moreover, a person who is no longer
fascinated by the glory of a peaceful life in another country; there-
fore is against immigration. | have always used any opportunity for
a debate and tried to convince my generation to believe in “we can”.
Unfortunately, | have to confess that during the two years of my
activity as a student, | have encountered many seemingly respon-
sible people who are implementing haphazard unwritten laws, or
even blocking the implementation of approved written laws, and
in case of any kind of demand of litigation they have no response
other than threats or, at best, disregard.

| always see the connection between this issue and the above anec-
dote in the fact that according to the above-mentioned anecdote, |
consider such people as thieves who, instead of generosity, steal
students’ hope and leave them in hopeless despair. Disregarding
the fact that they are desperately trying to pierce a ship on which
they are also aboard.

Finally, | must say that with all these interpretations and despite
all the difficulties and problems, there is still hope in my heart like
the past, and still, when | see someone who strives for happiness
of his compatriots, at that moment, | definitely consider myself
the happiest person on earth, except for the fact that | no longer
consider myself as having the ability to convince my generation
to stay in the country instead of immigration.

Alas; there is no more belief in trust and no trust in belief !

Ali Varshabi

Fall 2021
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Georgia Institute of Technology

CITY COUNTRY
Atlanta United States
Michigan United States
Ilinois United States
California United States
Virginia United States
Pennsylvania ~ United States
Indiana United States
Wisconsin United States
New York United States
Massachusetts  United States

University of Michigan
Northwestern University
University of California, Berkeley
Virginia Tech
Pennsylvania State University
Purdue University
University of Wisconsin-Madison

Cornell University

Massachusetts Institute of Technology
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System Optimization

Optimization is the most important and complex entrance exam for the Master of
Industrial Engineering.

Razieh Ramezan Jamaat

University of Tehran
M.Sc. student of System Optimization

Optimization is an important tool in decision
making and analyzing the physical systems. It

can be said that the most important and complex
entrance exam for the Master of Industrial Engineering is
for this field. The courses that students should take in this
field are more specialized than the others. Therefore, its
entrance exam is more difficult.
The graduates of system optimization have the ability to
perform tasks such as modeling, planning various projects,
examining problems, and providing the best models in the
organizations and factories to optimize various issues such
as human resources, materials, and machinery. They try to
find a logical connection between the components of vari-
ous production and non-production systems and increase
their efficiency.

TR A2

Some of the features of the Optimization field are:

« It has the highest student admission capacity among all the fields
in Industrial Engineering .

« The student is able to choose the subject of the thesis freely.

. This field is the continuation of the same bachelors degree in
Industrial Engineering in which the courses have become more
specialized and deeper.

. Itis one of the fields that the students who are interested in
studying, PhD usually consider.

. It does not have a quite specific field such as Financial Engineering,
Project Management, etc., and the student can choose different
fields for working and studying.

. It's job market is good. The level of job satisfaction is high.

« There are many opportunities to apply and continue your education
abroad.

‘ ‘ The important point is that
due to the originality of

this field in Industrial Engineering,
a very good position can be
imagined for it in the labor market.
The destination of all candidates
in the System Optimization is

organizations that seek to optimize
various issues.
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The System Optimization field in the master's degree
has 32 courses, of which 12 credits are mandatory
courses, 12 credits are optional courses, and 8 credits

credit

are the thesis and seminar.

Course title Course type %
Advanced Engineering Specialized 1
Economics Mandatory

: : Specialized
Design of Industrial Systems Mandatory 2
. Specialized
Queuing Systems Mandatory 3
_ Specialized
Statistical Methods Mandatory 4
. Specialized
ST Mandatory 5
Advanced Production Planning Specialized 6
Optional
Computer Simulation Spec!ahzed 7
Optional
: Specialized
Possible Processes Optional 8
. Specialized
Advanced Planning Optional 9
. . Specialized
Dynamic Programming Optional 10
Information Systems Specialized
; 11
Management Optional
Multi-criteria Decision Making Speo!ahzed 12
Optional
) Specialized
Systems Analysis Optional 13
Prediction and Analysis of Specialized 14
Time Series Optional
Special Topics in Industrial Specialized
) . . 15
Engineering Optional
: Specialized
Thesis Optional 16

15

ﬁ

Also, the universities that admit students for the master's degree in the field of System Optimization are listed in the following table:

(Non-profit, AZAD lIslamic, and Payam-e-Noor universities are not included.)

Number of
tuition-
paying

admitted
students
in 1399

4

12

10

10

Number
of state-
funded
admitted
students
in 1399

14

18

14

15

10

15

12

20

14

Number of
tuition-
paying

admitted
students
in 1398

3

20

Number
of state-
funded
admitted
students
in 1398

16

20

16

14

11

11

13

16

15

10

University Name

Sharif University of Technology

University of Tehran

Amirkabir University of
Technology

University of Science and
Industry

Tarbiat Modares University

Khajeh Nasir al-Din Tusi
University of Technology

kharazmi University

Isfahan University of Technology

Mashhad Ferdowsi University

Shahed University

Al-Zahra University

Noshirvani University of
Technology Babol

University of Tehran -Fooman
Technical College

University of Tehran - Farabi
Campus in Qom

University of Tehran - Garmsar
Campus

row

10

11

12

13

14

15

Number of
tuition-
paying

admitted
students
in 1399

5

10

Number
of state-
funded
admitted
students
in 1399

9

20

20

16

20

20

20

16

Number of
tuition-
paying

admitted
students
in 1398

3

10

10

Number
of state-
funded
admitted
students
in 1398

15

19

15

20

20

16

20

20

11

University Name

Urmia University
Urmia University of Technology
Bojnourd University
Bu Ali Sina University

Semnan University

University of Sistan and
Baluchestan

Shahid Bahonar University
Shiraz University of Technology
Qom University of Technology
Tafresh University
University of Qom
University of Kordestan
Hormozgan University
Yazd University

University of Esfahan

row

16

17

18

19

20

21

22

24

25

26

27

28

29

30
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f Introduction to the soft and hard skills required for the System Optimization

field (including the software and individual characteristics, etc.)

Among all the difficult skills for this field, the following can be mentioned:
Mathematical modeling and data analysis
Planning different projects
Investigating problems and providing the best models in organizations and factories
Optimization of various issues (human resources, machines, materials, etc.)
Technical understanding
Troubleshooting and understanding the problem
Ability to communicate highly effective and socially
Learning the decision-making skills independently
Finding a logical connection between production and non-production/production systems
Ability to transfer knowledge
Patience in monotonous and everyday affairssystems
Creativity and analytical skills
Ability to audit and analyze different situations

Among the soft skills for this field, the following can be
mentioned. In this section, the titles of some important
software that distinguishes optimization engineers are:

GAMS  Excel MATLAB  Minitab  Arena  Python  SPSS

Introducing the
appropriate
personality type for
the Optimization
orientation, according
to the MBTI test

The factors that are considered before choosing the right job include
characteristics, personality, values, interests, skills, family circumstances,
community circumstances, and etc. One of the most important factors is
personality traits. Getting to know a personis personality is a complex process
that requires a lot of expertise and time. Indeed, each person has their own
unique characteristics. Even people who have the same personality type are
still different in some cases. In general, there are successful people with
different personality types in all jobs, and it cannot be said that only certain
personality types are successful in this career. Since this field is one of the
branches of industrial engineering that seeks to apply the principles and
tools of analysis and optimization, it is not possible to imagine a unique
personality type for it. Some of the personality types that are suitable for
this field according to the MBTI personality test are introduced below:

INTJ / Architect

An INTJ is a logical person who
has the ability to research and
organize independently. He is able
to consider all possible and creative
solutions with his intuition.

ESTJ / Executive

An ESTJ likes to deal with tangible
and real things. He can understand
the cause and effect based on his
deductive arguments. He is also
interested in working at organized
units in senior and managerial
positions.

ISTJ / Logistician

An ISTJ has high accuracy and good
technical skills.

ESTP / Entrepreneur

An ESTP has good technical
information and is able to work
well with various tools. He is more
willing to work for himself.

ISTP / Virtuoso

An ISTP is interested in technical
disciplines and finding out why
and how things work. He is a good
observer and pays a lot of attention
to details and facts. The use of
logical analysis is clearly evident in
his work.

Synergy Scientific_Research Quarterly
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Introducing the job opportunities and the work environment of the System Optimization

The important point is that due to the
originality of this field in industrial
engineering, a very good position can be
imagined for it in the labor market. The
destination of all candidates in the system
optimization is the organizations that seek
to optimize various issues. The field of
system optimization covers a wide range
of opportunities. Its graduates can work
in industrial, manufacturing, and service
factories. They can also be useful in the
consulting services, insurance industry,
banking, shipping, airlines, hospitals, and
city services. Graduates of this field
can also work in modeling and planning
various projects, data analysis, engineering

economics, operations research, quality
control, and statistics.

The average salary of engineers in various
fields in the private sector, including
private manufacturing, service, and
technology companies, is given in this
section. The average is among those who
have a relevant job position in the private
sector without significant work experience.
Naturally, these numbers change as
their work experience increases. In the
public sector, the amount of salaries is
quite different from these numbers. In
this section, we are referring to a senior
industrial engineer who is more proficient
in project control, simulation, optimization,

According to the data from human resources, in the United States,
the average income of an industrial engineer in the field of system
optimization is as follows in 2021:

5106k

m Entry Lewvel ¥ 7%

Early Career v 2%
Mid Caresr '

Late Career 4 B%

and data mining and operates in a private
company.

In the United States, an elementary
optimization engineer with less than one
year of experience earns an average of

$82,424 (including bonuses and overtime).

A novice optimization engineer with 1 to
4 years of experience earns an average
of $§77,670, a semi-professional engineer
with 5 to 9 years of experience earns an
average of $106,479, and a professional
engineer with 10 to 19 years of experience
earns an average of $107,579 income.

Graduates of this
field can also work
in modeling and planning
various projects, data analysis,
engineering economics,
operations research, quality
control, and statistics.

Synergy Scientific_Research Quarterly
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Which universities and countries have the most suitable and desirable applications? What are the

top universities in this field?

Each university has a specific condi-
tion and standard for admission. You
must prioritize the educational and
financial conditions of your destina-
tion. If the student is research-oriented
and publishes numerous articles, his/
her chance of admission increases.
Students can benefit from the inter-
national seminars after immigration.
Familiarity with the basics of essay writ-
ing and submitting various articles will
greatly validate your resume. Students’
transcripts are also very important in
the application. Studying at a public
university makes an applicant impres-
sive. Try to apply to public universities.
Younger people usually have a better
chance of applying. Fluency in English
or the language of the destination coun-
try will greatly increase your chances. If

The world’s top 10

universities for

postgraduate System Op- 1

timization programs are

listed below (according to 2

the U.S. Ranking system

news in 2020): 3
4
5
6
7
8
9
10

you intend to emigrate for the mastens
or doctoraters programs, apply imme-
diately after you get your bachelons
degree. This will increase your chance
of acceptance.

It should be noted that the cost of
studying industrial engineering for
a bachelons program is 20,000 to
26,500 dollars per year. The bachelons
program typically lasts between three
or four years. The cost of a mastens
program is also $ 23,000 to $ 17,500
per year. The time required to complete
a mastens program is between one or
two academic years. The cost of a PHD
course in industrial engineering is $
23,000 to $ 18,000 per year, and the
duration of a PHD course is typically
three years. These costs are approx-
imate and according to the statistics

UNIVERSITY
Georgia Institute of Technology
University of Michigan
Northwestern University
University of California, Berkeley
Virginia Tech
Pennsylvania State University
Purdue University
University of Wisconsin-Madison
Cornell University

Massachusetts Institute of Technology

obtained in recent years and they are
intended for studying industrial engi-
neering. Furthermore, a student with an
excellent academic record and scores
can apply for scholarships at the PHD
level.

The best countries to study industrial
engineering are the United Kingdom, the
United States, Germany, the Netherlands,
Canada, Australia, Sweden, Norway,
Austria, Qatar, the United Arab Emirates,
Turkey, Switzerland, and Belgium. The
graduates in this field have a relatively
good level of income. Job opportuni-
ties for this field are relatively high. For
admission to international universities,
your proficiency in a foreign language,
submission of articles, good transcripts,
etc. are very important.

COUNTRY CITY
United States Atlanta
United States Michigan
United States lllinois
United States California
United States Virginia
United States Pennsylvania
United States Indiana
United States Wisconsin
United States New York

United States Massachusetts

21
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The branch of healthcare
systems engineering started
in 2009 in the world and
since December 2014(2nd
semester of the academic
year 1392-1393) at Tarbiat
Modares University in Iran.
With the passage of time
and the clarification of its
remarkable applications,
other universities around the
world and in Iran started to
recruit students in this field.

The courses of
Health Systems can
be divided into three
sections: special-
ized, optional and
remedial , which are
described below.

One of the interesting points
of the specialized courses
in this field are the intern-
ships | and II; in these two
half-units of credit courses,
students attend hospitals
and health environments and
become familiar with the
health systems environment.

Iranian universities
that offer Health
Systems Engineering

are as follows:

. Tarbiat Modares
University

. Amirkabir University

. Noshirvani University
of Technology Babol

. Zand Shiraz Private
Institute

. Caspian Alborz Qazvin
Private Institute

moy

moy

moy

(9}

10

Specialized Courses

Course name

Operation Research in Healthcare
Process and Quality Improvement in Healthcare
Healthcare Informatics
Standards, Evaluation Criteria and Accreditation of Healthcare Systems
Data-based Modeling in Healthcare
Healthcare Systems Engineering (Internship 1)

Healthcare Systems Engineering (Internship I1)

Remedial Courses

Course name

Familiarity with Healthcare Systems
Biostatistics and Health Indicators

Methodology and Research Design

Optional Courses

Course name

Possible Models in Healthcare
Health Information Systems
Data Mining in Healthcare
Deep Learning in Healthcare
Behavioral Decision Making in Health Systems
Exploring Social Media in Healthcare
Discrete Network and Location in Health
Modeling System Dynamics in Health
Modeling System Dynamics in Health

Computer Simulation of Health Systems, Modeling and Optimization

credit units

0.5

0.5

credit units

credit units

introductory 3

Hard and soft skills of Health Systems Engineering

It can be said that from among the various branches of industrial engineering the field of
health systems engineering requires more soft skills. The ability to recognize, and analyze
the problem situation and determine appropriate solutions in the dynamic health environment
is very important. It is important to have a creative mind to find solutions to health issues. If
one is interested in starting a startup company in the health system in this country , where
the base is ready, having leadership and management skills play an

important role. One of the mostly required soft skills in this field

is the ability to work as a team. Since in situations such as

hospitals, most of the activities are performed in the form

of teamwork, therefore having teamwork skill and the ability

to communicate with different people is vital. Since most
physicians are not willing to communicate with engineers,
those working in this field need to be flexible in order to
be able to communicate properly with this major group
of healthcare systems. Besides having self-confidence, and

excellent presentation ability, to convey engineering concepts

and content to this group is of vital importance.

Similar to other specialties of industrial engi-
neering, in the field of healthcare systems

various softwares are widely used, such as:
. Optimization softwares such as GAMS,LINGO and
MATLAB
. VENSIM dynamic problem analysis soft-
ware. Due to the high complexity of the
healthcare systems and the high inter-
connectedness of various variables in

this field, VENSIM software has a

high application.

. Simulation softwares such as

Arena and ED.

. Process mining softwares

such as Prom, DISCO and Visual

Paradigm (highly applicable in

hospital process analysis).

. Statistical analysis softwares

such as SPSS and multi-criteria

decision making approaches.

. Expert Choice and Super

Decision softwares (for evalua-

tion and analysis of indicators

and criteria affecting diseases,

supplier selection, insurance

package, etc.).

. In addition to the above, the

use of data mining approaches and

related softwares have flourished over the
past few years. Deep learning approaches,
text mining, machine learning and data
mining with Python language and other soft-
wares in this field, such as R and PowerBI,
are widely used in data analysis. Some of
the applications of these softwares include
the ability to predict various diseases
based on specific symptoms, patient clus-
tering, medical image processing, etc.

Introvert
personality
types are not
recommended

for health

systems
engineering.
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Introducing the appropriate personality type for Health

Systems Engineering

People who want to start and continue their education in this field must have a creative
mind, negotiation and communication ability, ethics, patience and perseverance. There
are other characteristics that are required which are mentioned in the skills section.

However, according to the MBTI test, the following personality types can
be considered suitable for this field :

ESFJ / Consul

These people have basic extraversion, emotional and
judgmental characteristics. They are also supportive and
help others in times of difficulty. The health sector is in
need of such characteristics. Besides, these people are
social, and this characteristic strengthens their ability to
communicate with different people.

ENFP / Compaigner

This group of people have an extrovert characteristic

which enables them to socialize and work as a team.

They also have a creative mind that helps them to identify
and solve problems related to health care. Therefore, this
personality is also efficient and suitable for this field.

ESTP / Entrepreneur

In addition to extraversion traits, these people are curious
and interested in identifying various issues and challenges
and offering solutions to them. This group of people are
suitable for this field due to their social characteristics
along with the mentioned traits.

ESTJ / Executive

This personality type, is not only sociable but also has
a lot of energy and is interested in doing anything. This
group of people are suitable for working in a hospital
environment.

ENTJ / Commander

This group of people, in addition to being social and
willing to communicate with different people, have the

necessary leadership and management skills. Therefore,

they are very suitable for health systems engineering.

Work fields and the work environment of Healthcare Systems

Those who enter the field of health systems
engineering have the opportunity to work in
three levels:

Micro level: This level is related to execu-
tive and operational activities in the field.
The majority of activities at this level are
related to hospital environment, optimiza-
tion of hospital wards and processes, risk
management of hospital wards, conducting
research activities in medical equipment and
insurance companies, and so on. Therefore,
some people who intend to enter these
areas, in addition to learning the topics of
health systems engineering, must be willing
to perform executive and operational activi-
ties. The average annual salary of this group
of people in foreign countries is 92 thou-
sand dollars.

Intermediary level: People at this level engage
in managerial activities in relatively small
sectors. Among the activities that can be
done at this level are hospital medical equip-
ment manager, hospital manager consultant,
performing optimization projects at hospital
level, and so on. People who are interested
in entering this level, in addition to master-
ing the topics of health systems engineering,
must have good soft skills and abilities, and

Requirements for applying for

Engineering”

The field of health systems engineering is in great demand around the world, 1
in other words, the application conditions of this field are better than other

industrial engineering specialties in some countries of the world, such as 2
Canada. This field is performed in a more specialized way in some coun-
tries and universities, i.e. in PhD programs, focus is more on specific areas

such as artificial intelligence in health etc.

Some of the leading universities in other countries that offer health

systems engineering include:

I

Johns Hopkins University

University of Central Florida

3 University of Pennsylvania
4 Washington University
S Texas Tech University

) 6 Northeastern University
7 Lehigh University
8 University of Toronto
9 University of Dundee

10 University of Bristol, GB Bristol

11 The University of Warwick, Coventry

_ o _ S Country Average Annual Salary (Dollars)
be able to identify issues and provide appro- :
priate solutions. The average annual salary
of this group of people in foreign countries 1 Germany 80,000
is 82 thousand dollars.
Macro level: This level of health systems
is related to macro decision making areas. United States
Examples include analytics projects in the 2 f A i 74,000
(0} merica
Ministry of Health, consulting managers of
insurance companies, carrying out projects,
consulting the Social Security Organization, 3 Australia 68,000
and so on. People who are interested in
working at this level need soft skills, as well .
as problem-solving skills, suitable software 4 United 65.000
skills, and good communication and presen- Kingdom '
tation skills. The average annual salary of
this group of people in foreign countries is
eighty thousand dollars. 5 Turkey 65,000
In addition to the above, in the field of
health, many knowledge-based and innova-
tive companies have been established that 6 Netherlands 55,000
people interested in new technologies can
make good use of their capacities.
7 Switzerland 49,000
On average, the annual salary of people
working in the mentioned sectors, in
different countries, is shown in the 8 New Zealand 45,000
following table.
Health Systems University Country/ City

USA / Maryland
USA / Florida
USA / Pennsylvania
USA / Missouri
USA / Texas
USA / Boston
USA / Pennsylvania
Canada / Toronto
Scotland
United Kingdom

United Kingdom
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2 University of Michigan--Ann Arbor United States Ann Arbor
3 University of California--Berkeley United states Berkeley
4 Stanford University United States Stanford
5 Cornell University United States Ithaca

6 Massachusetts Institute of Technology United States Cambridge
7 Northwestern University (McCormick) United States Evanston
8 University of Wisconsin--Madison United States Madison
9 Virginia Tech United States Blacksburg
10 Purdue University--West Lafayette United States West Lafayette
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The graduates of this field can design and analyze mathematical models for systems in
definite random conditions.

Sogand Soghrati Ghasbeh

University of Tehran
Master of Macro Systems

processes that are connected to each other to achieve a goal. The

most complex systems that exist in our world are those that are
directly or indirectly related to humans, and therefore it is difficult to analyze
and predict the economic and social systems that are related to humans.
These types of systems include transportation, communications, distribu-
tion of goods and energy supply, educational and health services, etc. The
major of macro systems in Industrial engineering in the master's degree,
formerly known as socioeconomic systems, is studying, modeling, design-
ing, and analyzing the mentioned systems at the macro level. Moreover, it
can be said that this field is the second field of industrial engineering after
the field of system optimization.
The main goal of this field is to train engineers who have the ability to design,
analyze, understand the complexities, and optimize economic, social, service,
and industrial systems in the real world with the help of various tools. As
a result, the graduates of this field can design and analyze mathematical
models for systems in definite random conditions. These people have the
ability to analyze systems economically. They can also predict the future
behavior of a system based on its past and examine what the future behav-
ior of the system will be with changes in some parameters of the current
situation. Therefore they are able to simulate systems.

. A system is an integrated combination of people, products, and

Synergy Scientific_Research Quarterly
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f Courses of Macro Systems

The courses of this major in the master’'s program have a total worth of 32 credits, of which
12 credits include main and compulsory courses, 12 specialized and optional courses, and 8
research courses. Students in this field may need to take compensatory courses in Operations
1, Engineering Statistics, and General Economics 1, depending on their field of study.

The defined courses for this major at the University of Tehran are mentioned in the
table below:

It is noteworthy that in the credit Course title Course type 3
University of Tehran, only =
one of the two courses, Mathematical Planning Mandatory specialized 1

between computer simula-

tion and dynamic systems 3 Queue Systems Mandatory specialized 2
, should be taken. In some
universities, instead of 3 Econometrics Mandatory specialized 3
queuing systems, one
of the courses ,between 3 Computer Simulation Mandatory specialized 4
advanced microeconomics
or advanced macroeco- 3 Systems Dynamics Mandatory specialized 5
nomics, is considered as
a mandatory course. In 2 Research Method Mandatory specialized 6
addition, the elective spe- 3 Ad dL 5 , oot e .
cialized courses selected vanced Linear Frogramming ecive specidlize
f(?r this majqr mgy. vary In 3 Optimization of Nonlinear Models Elective specialized 8
different universities.
3 Dynamic Programming Elective specialized 9
3 Stochastic Processes Elective specialized 10
‘ ‘ 3 Decision Theory Elective specialized 11
Some universities s o  of Inteder Variabl - —
rogramming or Integer variables ective specialize
that offer this
major in Iran are 3 Theory and Application of Reliability Elective specialized 13
Sharif University
3 Prediction and analysis of time series Elective specialized 14
of Technology,
University of 3 Project scheduling Elective specialized 15
Tehran, University
. 3 Advanced Microeconomic Elective specialized 16
of Science and
Technology, 3 Advanced Macroeconomics Elective specialized 17
Amirkabir University
3 Optimal control Elective specialized 18
of Technology,
Khal‘azmi UniverSity 3 Computer and Data and Information Elective specialized 19
. N Management
and Khajeh Nasir al-
3 Combinatorial optimization Elective specialized 20

Din Tusi University.

6 Dissertation Dissertation 21

Introduction to the required soft and hard skills:

Industrial engineering is one of the majors that deals with a lot of
software, and mastering them will not only help you perform better
in your field of study but also lead to a stronger resume.

The required software in this field are as follows:

. GAMS software is commonly used for mathematical modeling and
optimization. In addition to that, CPLEX can also be used. MATLAB
software is also used to optimize or solve models using inno-
vative and meta-heuristic methods.

. Rockwell ARENA software is taught and used in most
universities for simulation; however, Visual SLAM and
AweSim can also be mentioned as suitable software
for simulation.

. One of the tools for analyzing the past behav-
ior of systems and predicting their future behavior,
which is also taught in the econometrics course, is
EViews software. In addition, Vensim software is used
to analyze the behavior of continuous systems and their
dynamics.

. Minitab and SPSS are also used for testing and
analyzing the experiment.

. Another software that is applied in almost all indus-
trial engineering trends is Excel software, which
is used in performing calculations and reporting.

In addition to software skills, students

and graduates of this orientation must

also have several

difficult skills.

Some of the diffi- gy

cult skills required )

for this orientation are the

following:

. Analytical skills: Considering that

the main task of industrial engineers

in this field is to analyze the behavior of

systems and the consequences of the solutions

used to solve problems, the most important skill required is
high analytical power.

. High accuracy: With the help of high accuracy, engineers
can identify the problems of a system and choose the
appropriate solution by considering all aspects to solve it.

. Creativity: Sometimes traditional solutions to solve the
problems of a system do not work. In these situations,
engineers need to use their creativity and come up with
new solutions.

Synergy Scientific_Research Quarterly
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f Introducing the appropriate personality type of

Macro Systems orientation based on MBTI test

There are several factors to consider when choosing a job or
major. One of the most important factors influencing this choice
is a person’s personality traits. However, accurately identify-
ing each person's personality is a complex process, and even
people with the same personality type based on the MBTI test
may have completely different personality traits.

The students who study macro systems should be analyti-
cal, inquisitive, and thoughtful. They should pay attention to
the details that are hidden from others. As a result, they can
find new and practical solutions to the problems of a system.
Although there are successful people with different personality
types in every field, some specific personality types enjoy the
suggested fields more than others. The most important skill
required is high analytical power in this field.

Finally, according to the researches, the following

personality types are generally more satisfied with
this academic

ISTP / Virtuoso

This type of personality is a keen
observer who pays great attention to
details and facts. One of the salient
features of this group of people is
their high level of logical analysis.

ESTJ / Executive

These people are interested in the
facts. They can identify and analyze
the causes and effects with the help
of their reasoning power.

INTJ / Architect

-7
This personality type has the abil- -
ity to consider different and creative
ways to improve a system. Therefore, >
it is suitable for this academic PP

orientation.

The job opportunities and the work environment of the Macro Systems:

Analyzing the system, managing, and consulting are the main careers for a macro systems specialist. In general, the graduates of this field can work
in production, service, financial, banking, insurance industries, and etc.

These job opportunities are described as follows:

. Systems planning
and analysis in large
manufacturing organizations

Average annual income:
Depending on the type of the
organization, between 77,000 to
98,000 dollars

Macro systems industry engineers
can also work in manufacturing
organizations as planners and
analysts. The highest and

lowest income is received in the
manufacturing organizations of
electronic products production
and metal production,
respectively.

. Training the planning
specialists

Average annual salary: variable,
approximately between 130,000 to
193,000 dollars

One of the most lucrative fields
of work for industrial engineers
in the field of macro systems
is teaching. Industrial engineers
in this field can teach the skills
and concepts of this field both
at the academic level and in
organizations.

. Economic analyst

Average annual salary: $ 115,000

Owing to the fact that this
trend analyses macroeconomic
and social systems, one of its
future occupations is analyzing
economic systems. Economic
analysts generally work in
government agencies and
provincial planning.

. Systems Analyst

Average annual salary: $§ 90,920

One of the most significant job
opportunities for an industrial
engineer in this field is systems
analysis at the public and private
organizations. They need to
identify the current situation and
then offer solutions based on it to
increase efficiency.
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studying abroad

If you want to apply for the macrosystems major, your first options will prob-
ably be the universities in the United States and Canada. Because the world’s
top universities for industrial engineering are located in these two countries.
However, many graduates migrate to European countries such as the United
Kingdom, Germany, the Netherlands, Sweden, Switzerland, and Belgium, as
well as Australia, the United Arab Emirates, and Turkey.

The universities that have been ranked one to ten in this field of Industrial

Engineering in 2021 are as follows:

UNIVERSITY COUNTRY

1 Georgia Institute of Technology

2 University of Michigan—-Ann Arbor
3 University of California--Berkeley
4 Stanford University

5 Cornell University

6 Massachusetts Institute of Technology

7 Northwestern University (McCormick)

8 University of Wisconsin—-Madison
9 Virginia Tech
10 Purdue University-West Lafayette

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

CITY

Atlanta
Ann Arbor
Berkeley
Stanford
Ithaca
Cambridge
Evanston
Madison
Blacksburg

West Lafayette

Many students pay special atten-
tion to the labor market of their field
of study in the application process
before choosing the destination.

The countries with the highest

salaries in Macro Systems are as
follows:

Annual
country name
salary

106202 $ Switzerland 1
72925 $ us 2
65233 $ Norway 3
62019 $ Denmark 4
53643 $ Germany 5
52787 $ Australia 6
49102 $ China 7
48273 $ Netherlands 8
47368 $ Canada 9
46495 $ England 10

‘ ‘ Therefore, if you are interested in planning, designing, and analyzing macro-
economic socio-systems and have a high logical and analytical power, you can

find multiple creative solutions to the problems that a system faces. Ultimately, this

industrial engineering sub discipline can be a good option for you.

ﬂ
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1 Baruch College, City University of New York United States New York
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3 Princeton University United States New Jersey
4 Columbia University United States New York
5 University of California, Berkeley United States California
6 Cornell University United States New York
7 NYU Tandon School of Engineering United States New York
8 University of Chicago United States Illinois

9 Georgia Institute of Technology United States Georgia
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Financial field is very diverse. Therefore, learning all the topics related to

finance is a hard task.

A postgraduate student of industrial engineering majoring in
financial systems must pass thirty-two units of credit, eight of

which belong to the thesis and seminar that students usual-
ly start thinking about from the second semester onwards, depending
on their goal. The other twenty-four units of credit include twelve units
of credit specialized courses and twelve credit units elective courses.
Each course is three-credit units; therefore, the theoretical section of
the master’s degree includes four specialized and four elective cours-
es. Finally, the student can start the research which includes the thesis
or seminar. For the elective courses various courses can be offered,
but each university based on its educational background and faculty
members offers a number of them, from which the student needs to
choose four of them.
For theoretical based students the thesis is project based, and those
who are educational oriented can replace the thesis with six units. If
a student holding a bachelor's degree other than industrial engineering
is accepted in the post graduate entrance exam of industrial engi-
neering with the specialty of financial engineering, s/he should pass
three courses as remedial each worth three credits of units.
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Remedial

Remedial

Remedial

Mandatory &
Specialized

Mandatory &
Specialized

Mandatory &
Specialized

Mandatory &
Specialized

Elective &
Specialized

Engineering Economics

Engineering Statistics

Operations Research

Stochastic Processes

Principles of Financial
Engineering

Investment Portfolio
Selection Models

Financial Risk
Management &
Analysis

Strategic Planning

All of the courses in this field are mentioned in the following table:

oo = 0D o B oo o

10

11

12

13

14

15

16

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Multiple Criteria
Decision Making

Econometric

Islamic Financial
Markets

Fixed Income Financial
Markets

Emerging Financial
Markets

Uncertain Planning

Financial Time Series

Design &
Implementation of
Financial Accounting
Support Systems

17

18

19

20

21

22

23

24

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Elective &
Specialized

Seminar

Thesis

Advanced Possible
Processes in Financial
Systems

Information Technology
& E-commerce

Investment
Management

Selected Topics in
Financial Systems

Advanced Topics in
Financial Systems (1)

Advanced Topics in
Financial Systems (lI)

Financial Systems
Seminar

Thesis

w

ﬂ
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( Required soft and hard skills in Financial Engineering

Soft skills

Financial field is very diverse. Therefore, learning all the topics
related to finance is a hard task. However, based on a specific
research or work area, students can gain the required skills.
For example, financial analysts and investors in all types of
markets need to strengthen their soft skills in order to be able
to obtain the required data for analysis in their interactions; on
the contrary, there are some financiers who merely need the
data existing in cyberspace. In these cases, therefore, interac-
tion skills become the next priority. In general, strengthening
interaction with others is beneficial and necessary. In short,
from among the required soft skills in financial field the follow-
ing can be mentioned:

. Verbal and written communication skills with higher or lower-
ranking colleagues

. Teamwork skill

. Maintaining focus even in case of burn-out; because in the
financial field, uncertainties regarding income, expenses, and
the estimation of similar things take time and sometimes, espe-
cially in Iran, it becomes a difficult task.

. Discussion and negotiation skill

. Establishing a professional relationship with customers and
the ability to present expert opinions without any fear.

Academic hard skills

Hard financial skills can be divided into academic and non-aca-
demic areas. Hard academic skills are exactly the same as the
courses that a financier needs to pass. Since in this field, will-
ingly or unwillingly, is in contact with money, profit and loss,
therefore, in case of not knowing what to do with the money,
being successful becomes impossible. Unfortunately, unlike
engineering, in the financial field the number of people with
financial knowledge is few, and most people regard financial
literacy as making money in the stock market; but the financial
field is very broad including the range from financial- corpo-
rate up to market analysis topics, risk issues, etc. Therefore,

a student of finance must be knowledgeable in all areas

and master one or more of them. Some of these skills are
mentioned below:

. Having sufficient information in the field of activity

. Sufficient work and study experience

. Adequate familiarity with capital market rules

. Adequate familiarity with other markets

. Following the media and newspaper news in the field of
activity

. Complete mastery of financial statements
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Non-academic hard skills

Non-academic hard skills go beyond what is taught in university.
Even if the instructors are knowledgeable and hold important
positions in the subject area, they do not have the opportunity to
fully teach and transfer all experiences to the students. Therefore,
learners, based on their field of interest, are required to learn the
necessary application softwares, English language and research.
For example, econometrics is one of the financial topics in which
a financial student should be knowledgeable in. Learning one of
the following softwares can pave the financial path for a finan-
cial engineering student:

. MATLAB

. Python

. RStudio

For example, in the econometric discussion, each of the aforemen-
tioned softwares can make the analyst's job easier in analyzing
the price fluctuations of each share. Also softwares such as Excel
and Eviews are as important as native language. Unfortunately,
financers in the country do not value any softwares other than
Excel, and with a simple calculation in Excel, they analyze the
market. However, since the financial field is much broader and a
financial engineer needs a lot of tools, other skills can be bene-
ficial. The main reason behind the need for various skills is to
make the financial engineer equipped with the necessary tools
for the analysis of various financial and money markets. Few of
the required skills are mentioned below:

. Adequate computer skills

. Adequate mastery of Office, Word, PowerPoint and especially
Excel softwares

. Having a creative mind in the field of programming and
algorithms

. Ability to quickly identify the issues and problems of target

. Being used to working with computer for long hours

Apart from all these skills, the most important skill of a finan-
cier is personal trading ability. Since financiers have the required
knowledge to work in the stocks market, they can put money into
their target stocks market, and enjoy the profit. Thus, even with-
out having a full time job, they enjoy their income. Of course, this
needs a lot of effort, persistence and patience, and a considerable
amount of money. One of the most important qualities of a good
financier is knowledge of accounting, related laws and financial
statements. In finance, accounting is as important as the mother
tongue, but the required amount of knowledge should be deter-
mined by the job field.

. Due to introversion quality, this group can easily

. Having a very strong memory of historical events

. High accuracy and focus on calculations and

. Interest in learning further analysis tools

. One of the main shortcomings is the

. Due to interest in solo work, they are not

. Collaborative work can reduce their analysis

65

)

Appropriate personality types for the Financial
Engineering specialty based on MBTI test

In some occasions, just having an interest in a field and having the imagined
work space in the mind, is not enough to choose that field and enjoy the
challenges, rather it is also necessary to have the required ability, concen-
tration, analytical power, hard work and other similar abilities.

The MBTI test is a type of psychological test that determines a person’s
personality type based on the asked questions. In fields related to finance,
those who have high financial analysis, decision-making power, and have
an exceptional memory in financial events, along with exemplary focus and
are energetic can be more successful than others. Of course, this doesn't
mean that those with other qualities cannot or should not enter the finan-
cial area.

Financial fields can be suitable for personality types such as ISTJ
(Introverted, Sensing, Thinking, & Judging), INTJ (Introverted, Intuitive,
Thinking, & Judging), ENTJ (Extraverted, Intuitive, Thinking, & Judging).
Although introverted financiers can easily analyze and calculate finances
alone, industrial engineers who become financiers, due to having various
skills, can be completely extroverted and work well as a team. Regardless
of personality qualities, those who are good in accounting can easily progress.
Accounting is sometimes boring for engineers; but there is no way out.
Learning accounting is necessary but the amount is based on personal needs.
Now the pros and cons of one of the appropriate personality types in finan-
cial discussion, i.e. ISTJ, will be mentioned in more detail.

. ISTJ personality traits

spend hours sitting behind desks while staring at
computer screens or laptops analyzing markets.

- =

and remembering the past and present results of the
markets

analysis

. ISTJ personality shortcomings

inability to cooperate with more than
three colleagues. > 3

able to use the opinion of other analysts
and realize their mistakes.

and focus ability.
As mentioned at the beginning of this section, there

are many famous and successful financiers with
other personality traits in the country and abroad.
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/ E’ Introducing work fields of

Financial Engineering specialty
Nowadays, managers in the financial sections
have gained a large number of supporters in
the country, and perhaps the only reason is
the need of the market. There are various job
opportunities for a financier in the country.
Some of the tasks of the financiers inside the
country are: capital market analyst, portfolio
manager, trader, ratio assessor and finance
officer in companies and assemblies, banks
and insurance are the activities of a financier
in the country. A financier's workplace can
also be various sections of investment compa-
nies, portfolios, fundraisers, brokerages, banks,
insurance companies, risk committees of vari-
ous organizations, or wherever money and
credit management is at stake. Iran’s market
can be divided into the four areas of capital
market, money market, financial-corporate and
miscellaneous.

Miscellaneous

Average Annual Salary: $ 94,427

The latter refers to others, includ-
ing parallel markets in the capital
market and the money market, in
which financiers are able to take part
in. For example, the gold coin market,
foreign currency, digital currency
and real estate market are among
the attractive markets in this sector.
Digital currencies are currently very
attractive in the international commu-
nity. This can be due to the world’s
future money. However, traders and
financial analysts have a special inter-
est in this area. This attraction can be
due to continuous market hours, lack
of price fluctuations, and things like
this, which increase the attractiveness
of making profit. If a person works
as an employee in these markets, his
income will also be as an employee,
but usually people enter these markets
with personal purpose and motivation
and intend to multiply their capital.

Capital Market

Average annual salary: $ 83,645

The capital market, which the
stock market is a part of, is the
most popular field in the coun-
try. There are many brokerages,
portfolio companies, investment
companies etc. working in this
field. These sectors are the goal
of the majority of students study-
ing in this field. The reality is that
financiers have so many oppor-
tunities in the markets including
the open capital that at the right
time can gain a lot of money. The
income or salary of an individual
who works in the country’'s capi-
tal market entirely depends on
one’s job experience and work
place. Usually, when one enters
this field without any experience
s/he will receive a basic salary
which along with some benefits
such as housing, labor, trans-
portation or lunch on a monthly
basis, at the time of writing this
article, will be between 3.5 and
5.5 million tomans. But after a
short time, those who can show
their real ability to senior manag-
ers, will be able to receive a salary
of more than 12 million tomans.
Portfolio and asset managers or
those with similar positions in
famous companies receive more
than 20 million tomans, even with
less than 5 years of experience.
However, many of those work-
ing in this field receive their main
salary from the capital market
itself. In fact, they invest their
salaries or financial resources in
the capital and stock markets, and
with personal transactions gain a
good profit; this is because due
to their job they know the capital
market well.

Money Market

Average Annual Salary: $ 43,030

Money market generally refers
to banks, but not in the sense of
sitting behind the counter. Banks
need staff sitting behind the counter,
financial analysts, bank risk experts,
CEOs and board members. The
salary of an ordinary staff member
in this section is similar to the capi-
tal market. However, due to busy
schedules, those working in these
sections usually do not have enough
time for personal transactions.

Corporate finance

Average Annual Salary: $78,250

The corporate finance discussion
is also about companies’ financ-
es. The most famous position
in this field is financial manage-
ment of companies. However, the
most interesting part of it is the
evaluation of justification and devel-
opment plans and risk committees
of organizations. For example, a
financier has the ability to evaluate
proposals and even present a justi-
fication plan. Of course, in general,
the corporate finance sector, due
to lower job diversity and only a
monthly salary, is less attractive.
The salary of this sector is simi-
lar to an employee, however, higher
ranks in well-known companies can
receive salaries even more than 20
million tomans.
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f Countries and universities suitable for further studies in financial Engineering

Industrial engineering management, regardless of its specialties, due to the high diversity and alternatives
in choosing the field of research has a high application opportunities. However, industrial engineering is
offered under the same title in a limited number of countries, including the United States, and students
are sometimes required to apply for majors related to industrial engineering, and financial engineering
is one of those. In a limited number of countries, including the United States, Canada, and Australia, a
Master of Science (MSc) in Financial Engineering is offered. However, students in this field can apply
for related fields such as mathematical finance, computational finance, econometrics and similar fields
based on their resume and field of activity. Of course, each field requires specific specializations. Naturally,
important skills such as complete mastery of mathematics, statistics, probability and at least one related
programming along with language score in GMAT and high GPA are required to have your application
considered and be able to compete with other applicants.

Some countries and universities offer the field of financial engineering, which can be
an appropriate place for Iranian students seeking this major.

1 Baruch College, City University of United States New York
New York
2 Carnegie Mellon University United States Pennsylvania
3 Princeton University United States New Jersey
4 Columbia University United States New York
S University of California, Berkeley United States California
S 6 Cornell University United States New York
z 7 NYU Tandon School of Engineering United States New York
£
g 8 University of Chicago United States lllinois
>
£

9 Georgia Institute of Technology United States Georgia

One of the important factors regarding the
goal and motivation of an application, whether
educational or job seeking, is the income in
the country of destination. The table below
shows the average annual income of a finan-
cial engineer in a number of countries.

g Annual Salary

1  Switzerland 142.604 S
2 US.A 104.469 $
3  Australia 86.155 $
4 Germany 83.894 $
5  Netherlands 51.636 S

Unitgd Arab 70.385 $

Emirates

7  New Zealand 96.351 S
8 Qatar 49.436 S
9  England 45.326 $
10 Belgium 102.406 $
11 Canada 83.056 $

Also, some of the universities that offer
this major in Iran are as follows :

« Amirkabir University

« Tarbiat Modares University

« Kharazmi University

« University of Science and
Technology

« Khajeh Nasir al-Din Tusi University

However, each university, according to
its annual capacity, may not offer this
field. By the way, Sharif and Tehran
Universities, due to having economics
and management colleges, usually do
not offer this major unless the students
pass their courses in the same
faculties.
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MIT’s Center for Transportation Master in Global Supply Chain

and Logistics Management
Master in Supply Chain Manage-
2 Us Michigan Ross
ment
WU Vienna University of Eco-  Master of Science in Supply Chain
3 Austria

nomics and Business Management

Rotterdam School of Management, Master of Science in Supply Chain
4 Netherlands

Erasmus University (RSM) Management
5 UK Alliance Manchester Business MSc Operations, Projects & Sup-
School ply Chain Management
Master of Science in Global Sup-
6 uUs USC Marshall School of Business
ply Chain Management Program
International Master in Supply
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ment -iMSCPM
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School of Management ment
9 Us University of Washington Foster ~ Master of Supply Chain Manage-
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10 Ireland MSc Supply Chain Management
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Purchasing Agent

Operations Manager
Logistics Analyst

Purchasing Manager

Supply Chain Manager
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Logistics Manager
Production, Planning and Expediting Clerk

Storage and Distribution Manager
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Ehsan Khakbazan

University of Tehran
PhD in Logistics and Supply Chain Engineering

Supply Chain

Nowadays, supply chains abound. Everything we wear, eat, or use has been part of
one or more supply chains that transfer and convert raw materials into finished prod-
ucts. The shoes that you've ordered online were produced in Tabriz and delivered to
your front door in Bandar Abbas. Assembling your smartphone includes more than 100 differ-
ent parts which were produced in a different country. These are examples of a supply chain.

T
3ty Speaker: Kimia Nikzad
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Supply chain management can

be considered as an art and

science related to receiving

products from the origin and

sending them to the desired

destination of the consumer

at the right time. The supply

chain is not just about moving

equipment. Service industries

such as restaurants, tourism

centers, and medical centers

have the most complex supply

chain.

The term logistics refers mainly

to the physical flow of products and supplies in the supply chain management. The history
of logistics dates back to ancient Rome. However, since the late A.s, the term supply chain
management has gradually replaced it. Supply chain management can be defined as the
management of three flows, including the product flow, the information flow, and the finances
flow. For the products that need to be recycled, disposed of, or reproduced at the end of their
life, a reverse flow of products is also defined. Supply chain management is the backbone
of the global economy. The increasing complexity of local and global supply chains requires
the training of specialists who can combine practical topics with scientific theories.

The supply chain is

not just about moving
equipment. Service industries such
as restaurants, tourism centers,
and medical centers have the most
complex supply chain.
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4 u Introduction of logistics and Supply Chain courses

“Logistics and supply chain” has always been one of the most
important and practical topics in master and doctorate programs
of industrial engineering. There are many dissertations and
papers on it as proof. In 2016,t “logistics and supply chain” was
introduced as an area of interest after the master programs

In the following tables, compensatory courses, mandatory courses, and selective specialized courses are introduced. These were approved by the Ministry of

Science Research and Technology in 2016.

Compensatory courses

Course Title

.
3 Operations Research 2
3 Production planning and inventory 3
control 1
3 Facilities planning 4
Compulsory courses
Credit Course Title
3 Analysis and design of logistics )
systems
3 Supply chain network design 3
3 Shipping scheduling and 4

optimization models

were reviewed. In Iran, Amirkabir University, Tehran University, universities, many professors and students choose the supply ‘ ‘

Science and Technology University, Tarbiat Modares University, chain as their field of research. Thus, its absence does not refer ;
Khajeh Nasir University, Kharazmi University, Isfahan University, to the lack of attention to this field. Taking at least

Noshirvani University, and Kurdistan University attract students
to study in this field. However, it should be noted that in other

Selective courses

Course Title

3

3

3 Warehouse design, material
handling and packaging

3 Revenue and demand management

3 Computer simulation, modeling and

optimization
3 Intelligence and supply chain
analysis

3 International Logistics

3 Green sustainable and supply chain

3 Crisis logistics

—_—

one and at most
two lessons from

the row 10th to
17th

Selective courses

Course Title a
3 —

10

3 Uncertain planning 12
3 Integer programming 13
3 Network theory 14
3 game theory 15
3 Decision with multiple criteria 16
3 Production and service strategy 17/
3 Selected topics in Iogistics and sup- g
ply chain
3 A lesson from other trends 19
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{ Soft and hard skills

Some of the hard skills that a future supply chain manager

needs:
Project Management
Technical understanding
Cost accounting skills

Ability to understand financial statements
Introduction to e-commerce / e-procurement systems

Troubleshooting, problem solving

Understanding intercultural / global issues

Business ethics

Understand legal issues related to contract management
Furthermore, familiarity with /proficiency in software related to industrial
engineering is essential. Software such as Office suite (especially Excel),
statistical analysis software such as Minitab, simulation software such
as Arena, and optimization software such as MATLAB and Gams can
be useful depending on the requirements. In some cases, you should

be familiar with programming languages such as Python.

Some of the soft skills and personality traits a future

supply manager needs:
Ability to communicate effectively

Ability to organize thoughts logically

Be a natural group facilitator
Time Management

Leadership

Understand customer expectations
Desire to learn

Ability to think on one’s feet

Ability to transfer knowledge and guidance

Suitable personality type for Industrial Engineering job

This program is one of the branches of
industrial engineering that tries to apply
the principles and tools of analysis and
optimization to solve the challenges
related to the supply chain, so it can't
be considered as a separate discipline.
Therefore, the appropriate personality
types for it are the same as the field of
industrial engineering.

The factors that are considered
before choosing the right job include
characteristics, personality, values,

interests, skills, family circumstances,
community circumstances, and etc.
The master's degree plays a small role.
One of the most important factors
is personality traits. Getting to know
a personms personality is a complex
process that requires a lot of expertise
and time. Indeed, each person has their
own unique characteristics. Even people
who have the same personality type are
still different in some cases.

In general, there are successful people

with different personality types in all
jobs, and it cannot be said that only
certain personality types are successful
in this career. However, the researches
proved that people with suggested
personality types generally like their job
more and have more job satisfaction.

The suitable personality types for this field, based on MBTI
(Myers-Briggs Type Indicator) test, are introduced below:

INTJ / Architect

b3 4
An INTJ is a logical person who has -
the ability to research and organize
independently. He is able to consider all
possible and creative solutions with his
intuition.

ESTJ / Executive

An ESTJ likes to deal with tangible and
real things. He can understand the
cause and effect based on his deductive
arguments. He is also interested in
working at organized units in senior and
managerial positions.

ISTJ / Logistician

An ISTJ has high accuracy and good
technical skills.

ESTP / Entrepreneur

An ESTP has good technical information
and is able to work well with various tools.
He is more willing to work for himself.

ISTP / Virtuoso

An ISTP is interested in technical
disciplines and finding out why and how
things work. He is a good observer and
pays a lot of attention to details and
facts. The use of logical analysis is
clearly evident in his work.
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Career prospects

Industrial engineering careers will increase on average
10 percent by 2029, according to a report released by
the Bureau of Labor Statistics. The most important
fields introduced by this center for an industrial engi-
neer are:

. Data analysis and science

. Economics and financial systems

. Operations Research

. Quality and statistics

« Supply Chain Engineering

As mentioned earlier in the introduction, there are three
flows in supply chain management, the product flow,
the information flow, and the finances flow. Thus, all
of the above can be implemented in the context of
supply chain.

The amount of income varies in the related jobs. It
depends on the experience, the knowledge, and the
type of job. In general, no specific limit can be set
for the people)s income; however, the website supply-
chainmanagement.jobs has published a report on
the job titles and their average income in the United
States. It is recommended to read the full report on
the website.

Purchasing Agent
Operations Manager
Logistics Analyst
Purchasing Manager
Supply Chain Manager
Logistician
Logistics Manager
Production, Planning and Expediting Clerk

Storage and Distribution Manager

$62K
$100K
$74K
$115K
$105K
$74K
$92K
$46K
$92K

Continue studying abroad

Most universities in the United States, Canada, and Europe offer courses in supply
chain management and logistics. Since the admission process is subject to many
different variables, it is not possible to introduce a particular university as the top
university. The student should be aware that the title of mastens degree doesn't
necessarily result in admission to the universities, and items such as research back-
ground and dissertation subject, grade point average (GPA), language proficiency
score, skills and individual abilities, the student allowance rate, and many other
factors are influential.

The table below lists the top 10 universities in the field of supply chain manage-
ment in 2021, quoted by topuniversities.com.

MIT’s Center for Master in Global Supply Chain

Transportation and Logistics Management
2 us Michigan Ross Masu;;;zazzi:ﬁgfham
) WU Vienna University of Master of Science in
3 Austria

Economics and Business Supply ChainManagement

Rotterdam School of
Management, Erasmus
University (RSM)

Master of Science in

4 Netherlands Supply Chain Management

Alliance Manchester MSc Operations, Projects &

5 UK Business School Supply Chain Management
6 USC Marshall School '\QSSt?r %fhiﬁ:e&cai;n fr:]oet:;l
us of Business PPy 9
Program
International Master in Supply
7 ltaly Politecnico di Milano Chain and Procurement
Management -iMSCPM
8 Purdue University Krannert MS Global Supply
us School of Management Chain Management
9 University of Washington Master of Supply Chain
us Foster School of Business Management
UCD Michael Smurfit MSc Supply Chain
10 Ireland uPPy !

Graduate Business School Management
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Cambridge United States MIT Sloan school of Management 1
Berkeley United States UC Berkeley 2
Hoboken United States Stevens Institute of Technology 3
Los Angeles United States University of California, Los Angeles 4
Boston United States Boston University 5
Manchester United States Southern New Hampshire University 6

3

Waco United States Baylor University 7 3

3

Philadelphia United States University of Pennsylvania 8 ;

f
Washington United States George Washington University 9
West Lafayette United States Purdue College of Technology 10
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Mohammad Amin Khoei

University of Tehran
Master of Industrial Engineering Project Management

Project Management involves the utilization of specialized skills, knowledge,

processes and procedures needed for the project to be successful from the

Project Management

Project management is one of the majors of industrial engineering. Project
management involves the utilization of specialized skills, knowledge, processes
and procedures needed for the project to be successful from the beginning
to the end.
A project could involve any kind of initiative or temporary goal, from developing soft-
ware to adding a very small feature. Project managers study the scope and requirements
of the project and develop programs and systems to achieve project goals in specific
parameters including time frame and budget.
In a simpler sense, project managers are looking for success in the projects, and this
will be accomplished if they can finish a project on time, without errors, at no extra
cost and with the allocated budget.
According to the definition provided, it is clear that graduates of this field will be able
to work and operate in most industries because various industries need multiple proj-
ects for their survival and development and these two categories can not be separated
from each other.

' pal o
Lok
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( Project Management is offered in most countries at the university
master's degree. There are two types of courses defined for this field at
the University of Tehran as specialized and mandatory, specialized and
elective along with thesis and the course titles for each are as follows:

= . Number of
Course type Course title uLnnifsro

1 Specialized and Financial management and 3
mandatory project cost control

Specialized and

mandatory Project management standards 3

3 Specialized and | Project risk management and

mandatory analysis 3
4 Specialized and Project planning and 3
mandatory scheduling
5 Specialized and Project management 3
mandatory information systems
Specialized and .
6 mandatory Seminar 2
7 Specialized and Project human resource 3
elective management
8 Specialized and Selected topics in project 3
elective management *
Specialized and .
9 elective Project contract management 3
10 thesis thesis 6

If postgraduate students have not taken the compensatory courses
during their undergraduate study, they should take them from the set
of undergraduate courses:

. Engineering Economics

. Engineering statistic and probabilities

. Operations research

. Project planning and control

It should be noted that for the project management major in the Fac-
ulty of Industrial Engineering, University of Tehran, 32 units have been
considered and this field has been changed from ‘oil and gas project
management ' to ‘general project management’ in recent years. The
elective specialized courses selected for this major may also vary from
university to university.

The First Year | The First Number | Fall 2021

The required soft and hard skills

In project management, as in other fields, to apply the knowledge
you have acquired, you need to acquire various skills and use them
properly up to your ability in the realm of demonstrative action.
The required software are as follows:

« Microsoft project (MSP)

« Primavera (P6)

« JIRA

« Trello

« Slack

« Microsoft Project Teams

Perhaps it can be boldly stated that project management gradu-
ates, will not be able to operatewithout mastering the software
skills; nd it is better for students to learn relevant software,
while passing their education time and simultaneously acquiring
academic knowledge. Project managers must be fully acquainted
with these skills so that they can create integrated manage-
ment throughout the project.

Among the hard skills in the field of project
management, the following can be mentioned:

Strong analytical skills and leadership

As a manager, you are responsible for analyzing various
business decisions and leading large teams. Strong
leadership and analytical skills can help you be more
efficient and increase team productivity.

Risk management skills

Being a manager also involves looking for poten- -
tial issues and risks and developing strategies V
to reduce them. Risk management can help you 3
protect your organization from possible crises. 1
-
3

Perseverance and patience

Patience is the key to be a good manager. They should not give
up in case of any failure. The most important point is to analyze
the possible errors to avoid making them repeatedly

General business skills

Having a basic knowledge of business skills such as delegation
s, diplomacy and negotiation skills can ensure the success of
any project.

Communication skill

As a manager, you need to have excellent written and oral

communication skill to avoid confusion and misunderstanding.

n Time management skills

In the business world, time is precious and acts as wealth.

Therefore, as a manager you should maintain the highest
standards in time management to make sure that your projects
are completed and delivered on time.

At the end of this section, it is important to note that project
managers should also use software skills to implement
some of the hard skills mentioned above. And not
just strengthen one of these skills.
*The topic that

‘ ‘ is intended for

i the course of “selected
> Al topics in project
management” consists
of two parts: ‘technology
management in
projects’ and ‘project
procurement and
procurement
management’.
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Introducing the appropriate personality types for Project Management

according to the MBTI test

Among the sixteen personality types extracted from the four personality dimensions which
is the basis of MBTI test design ESTJ personality type which stands for extroverted, sensory,
logical, judgmental, is the most suitable for project managers.

ESTJ type personality traits:

ESTJs are powerful at executing maps and programs with all the
details in mind and within the framework of the law, they implement
decisions quickly and organize people and projects to get things done.

This type of personality enjoys having everything under control.They
have opinions on every subject and always use the right word, they
are also vigilant and committed and behave responsibly; To add, they
remember details and organize them and have abundant adherence
to their obligation.They also like structure, this type of personality
strives to get to its plans on time, they have clear sets of logical stan-
dards to follow in a certain and systematic way and have the same
expectation from others.

ESTJs are big, rational decision makers. They often make their deci-
sions based on their past experiences, these people have a lot of
reasoning power. In fact, they are unlikely to be influenced by anything
but logic. They are very realistic and pragmatic and they care about
objective matters and issues more than theories and theoretical points.
They do not value things that have no practical application. As they
live in present moment they always know what is happening around
them.

ESTJs are steadfast and can be counted on since they work based
on specific frameworks and rules . They also like to value traditions,
therefore, they pay a lot of attention to existing institutions. In contrast,
their emotional life and sociality is not as important as other aspects
of their lives and they do not pay much attention to it. These people
are comfortable in judging and they could easily criticize others.
They are punctual and deeply disciplined. ESTJs are social, outspo-
ken and friendly. They are often easy to recognize because they are
what you see.

ESTJ type personality’s weaknesses:

Due to having strong codes of ethics for them-
selves and others , they seem to be dictators
when imposing their standards on others.
However, such rough traits could be enhanced
just by becoming more flexible.

ESTJs do not care about the effect of their
decisions on others and they may seem cold
and inattentive. That is why it is necessary
for them to pay more attention to the feel-
ings of others.

Because they are naturally critical, they don't
pay much attention to the positive actions of
those around them. Therefore, it is necessary
for them to value the talents and efforts of
others and praise and appreciate them more.

Sometimes ESTJs are so immersed in their
programs that they don't listen to what others
would say so they will lose a lot of things.
To get them out of this situation, they must
pause for a few seconds before speaking and
give others a chance to comment.

ESTJs often jump to conclusion and make
judgments without sufficient information, they
must learn to avoid immediate conclusions,
and postpone decisionmaking until they have
enough information

ESTJs would be more successful in life if they
pay attention to the fact that they should not
see everything only in black and white, but
also in gray shades.

ﬂ
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/ E, Introducing the areas and work

environment of the Project
Management major

Project managers must follow a set of principles and
rules to succeed in the project, and somehow have a
common language. For this reason, project managers
are advised to follow the PMBOK and PRINCE2 stan-
dards, written by the United States and the United
Kingdom, and also receive certificates derived from
these standards such as RMP, PMP and similar items.
These standards are very useful for people who
intend to work in this field and in a way, it helps
them make the most of the various skills they have
acquired.

The continuation of this section is related to work
environments in which project management has
played an important role and has received a signifi-
cant share in terms of wages.

Construction |

Average annual salary: $ 370.93

From setting up new shopping centers to
removing the old infrastructure of the coun-
try, frequency of Construction projects means
the need for competent construction proj-
ect managers. These experts analyze and do
what must be done at every stage, they also
work with customers, architects, engineers and
contractors to achieve safety, zoning and legal
regulations

~Marketing |

Average annual salary: $ 916.59

A crowded global marketplace requires organi-
zations to think of various ways to grab people's
attention to sell their products and services
successfully. Marketing project managers take
responsibility for brand awareness campaigns.
They work with marketing strategists to build
a vision and determine how to implement it to
reach the target audience. They compile a time-
table and to realize objectives, they supervise
the work of writers, designers, and all others.

Average annual salary: S 440.94

From aerospace to manufacturing, companies
hire engineers to design new products or find
better ways to be faster, cheaper and safer
getting things done. Managers of Engineering
Projects, work closely with these engineers to
know how to create something new or solve
a specific problem. They also address the
commercial aspects of engineering projects
such as allocating resources, adhering to the
plan and keeping customers up to date.

Software development

Average annual salary: $ 372.86

Software project managers use their strong
technical background as well as their ability
to explain concepts to ordinary people to turn
ideas into reality. Software project managers,
after gaining a full understanding of what the
customer ultimately wants, work with technol-
ogy staff to find the steps needed to achieve it
and the tests needed to ensure quality. Along
the way, they become aware of opportunities,
budgets and potential problems.

Information Technology (IT)

Average annual salary: $ 530,142

Information technology is perhaps the most
well-paid career path of project management.
Information technology project managers
combine their technical ability with a business
vision to direct their organization’s comput-
er-related activities.They take factors such as
upgrades, installation of new equipment, secu-
rity, requirements of each department and
efficiency, under observation.Working with
vendors to meet needs and negotiate deals,
often is a part of their job.

~Medicinal |

Average annual salary: $ 453.89

Advances in drugs and medical treatments play
an important role in improving health and quality
of life. Pharmaceutical project managers over-
see new ideas from designing to sales. They
work closely together with physicians, research-
ers and share responsibilities including testing
new products, recording information and data,
monitoring risks, assurance of complying medi-
cal and legal standards and informing about
new products.

Health Cares

Average annual salary: S 474.75

With the increase in the number of patients with
chronic diseases and the increase in infant care
time, health care project managers will have a
large number of projects in the coming years
to do. For example, a health care system may
want to open a new hospital and need someone
to monitor each stage of development. Doing
so requires collaboration with physicians, ward
supervisors, donors, hospital board members
and vendors; each one has their own priori-
ties. Therefore, interpersonal skills help health
care project managers to quickly control multi-
ple responsibilities in an environment.

“Energy

Average annual salary: $ 130 .70

In the area of energy , project managers are
employed for public and private organizations
interested in developing new energy systems
or improving existing systems. For example,
a project manager in the wind factory project,
can select and clean a site, collect suggestions
from contractors, track materials and equipment,
and maintain a safe environment.

~Consulting |

Consulting wages vary depending on the
nature and duration of the projects

Small and large organizations sometimes need help
with certain projects. Maybe an insurance company
wants to change its record system or a big city wants
to upgrade its public work equipment. Consulting
with project managers, offers the organizational skills
and to achieve a result they should follow them up
fThey use their talent to identify goals, planning and
characteristics in terms of time and cost, hiring and
supervising workers, and also keeping everyone
involved up to date in problem solving
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/ E, Studying abroad

Project management is often offered in postgraduate and doctoral degrees, and in some

countries in master university degrees.

Project management in Iran is located in the sub-department of Industrial engineering
department , while in other countries is in the sub-departments of management or business
department [1]; According to this article, applying for project management course could
be a little difficult, this is due to the large number of applicants in the branches of manage-
ment or business schools . To apply for this major, students need a very strong resume as
well as high scores in English language tests such as, TOEFL, IELTS and GRE.

Top 10 universities in 2021 all located in united states are as follows:

1

i

(o))

O

10

MIT Sloan school of Management

UC Berkeley

Stevens Institute of Technology

University of California, Los Angeles

Boston University

Southern New Hampshire University

Baylor University

The University of Pennsylvania

George Washington University

Purdue College of Technology

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

Cambridge

Berkeley

Hoboken

Los Angeles

Boston

Manchester

Waco

Philadelphia

Washington

West
Lafayette

According to the list provided, one of the suit-
able countries for this field can be considered
as the United States. Among other countries,
Canada and Germany could also be mentioned.
Many students in their application procedure
have a special look at the labor market of
the country of their choice, to cover this view,
here is a list of countries based on the high-
est salary in project management, reported by

the American PMI in 2018:

$ 130,966

$ 112,000

$ 108,593

$ 88,449

86,292 $

$84,930

$84,480

$ 82314

$81,227

$78,035

Switzerland

us

Australia

Netherlands

Germany

Emirates

New Zealand

Qatar

England

Belgium

10

According to the list provided, one of the

suitable countries for this field can be
considered as the United States.

The universities that offer project management
in Iran are:

« University of Tehran

« Amirkabir University

« University of Science and Industry

« Malek Ashtar University of Technology

It may be interesting for those interested

in this field that “Sharif” and “Tarbiat
Modares” universities do not offer the project
management major.
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Mohammad Abareshi

M.Sc. Student of Industrial Engineering Specializing in Engineering Management

Engineering Management

Engineering management is one of the sub-disciplines of industrial engi-

neering in more than 300 reputable universities. In Iran, this sub-discipline

became one of the branches of industrial engineering in 1394(2015-2016).
The purpose behind this specialty is to specialize to solve real issues in the fields of
management, economics and business in organizations, companies and industries
that work in the fields of engineering, technology and services using the principles
of management along with engineering knowledge.
Graduates are expected to have appropriate skills in the fields of engineering and
management in a way that they can implement scientific management in various
production and service sectors of society.
Nowadays, based on the master’s selection booklet of 1400(2021-2022), students
can enroll for this branch of industrial engineering at universities of Sharif, Kharazmi,
Tarbiat Modares, Science and Technology, Malek Ashtar, Yazd, and Isfahan indus-
trial university.

Synergy Scientific_Research Quarterly



The First Year | The First Number | Fall 2021

116

 Introducing Engineering Management courses

The total number of teaching and research credit units of the master's
course is 32 and is as follows:

Compulsory specialized courses (9 or 12 credit units)

Optional specialized courses (12 or 15 credit units)

Seminar(2credit units)

Thesis(6 credit units)

Remedial courses: These are necessary courses that are taken in
the first year to compensate for the lack of knowledge or skills of the
students. The selection of these courses is from an offered table of
remedial courses of the specialty, and suggested by the supervisor
and approved by the university’s graduation department.

The list of remedial, compulsory and optional specialized

courses according to the latest document published by the
Ministry of Science is as follows:

Remedial courses

1 Probability and Engineering 3
Statistics

2 Operations Research 3

3 Engineering Economics 3

4 Principles of Management and 3

Organization Theory

Fundamentals of Economics (Micro- 3
(Macro

ul

Compulsory specialized courses

At least two courses from the following have to be

chosen

Decision Making Theory

Systems Engineering

Engineering and Efficiency
Management

Principles of Financial Engineering

Principles of Logistics Engineering
and Supply Chain

Predicting and Analyzing Time
Series

At least two courses from the following have to be

taken

Project Planning and Scheduling

Total Quality Management

Innovation and Technology
Management

Human Resources Management

Marketing

10

Optional specialized courses

Knowledge Management

Revenue and Demand Management

Fundamentals of E-Commerce

Engineering Data Analysis

Management of Service Operations

Financial Management

Computer Simulation, Modeling and
Mathematical Optimization

Strategic Planning

Selected Topics in Engineering
Management

A Course from other Specialties *

* With the approval of the
supervisor and proposed by
the Graduate Committee of the

Faculty.
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/ ~ Soft and Hard Skills Required in the Specialty of

Management Engineering

. Marketing and online marketing
. Recognizing the principles and rules of human resource
management

. Systematic view

. Strategic management ability

. Recognizing and understanding the
principles of business development

. Ability to simulate production lines and
identify and eliminate bottlenecks

In addition to the above, high skills are required
to work with softwares such as Microsoft Office
and Arena simulation

. Teamwork

. Good public relations

. Leadership

. Managing affairs in risky situations
. High analysis ability

. Flexibility

. Negotiation ability

i Monthly Salary
Job Title (Million Tomans)

Job opportunities and positions 9
for Engineering Management
graduates:

9

A manager is an expert in his/her own
field and is a strong support for employ-
ees. Managers work in a business and work 7
together as a team to achieve company
goals. An experienced manager tries to dele-

gate tasks to employees, avoid wasting time 13
and improve the use of financial and human
resources.

11

The following is a list of expected job

vacancies for engineering manage-

ment graduates with average monthly 10
income of each (based on the records

of 2020-2021):

Marketing Director

Strategic Manager

Human Resources Expert

Product Manager

Digital Marketing Expert

Business Development
Manager

Product Development
Expert

Suitable personalities for Engineering Management based on MBTI

The Myers-Briggs Personality Type Index(MBTI) is a personality test designed to identify personality
types, strengths, and preferences. The questionnaire was developed by Isabel Myers and her mother
Catherine Briggs based on their research on Carl Jung's theory of personality types. This questionnaire

is one of the most widely used psychological tools in the world today.

Suitable personality types:

People with this personality always tend to be ahead of others and lead
others. They are powerful and determined leaders who spare no effort to
get their team to reach the goal. They are the true embodiment of power
and charisma, in such a way that other people do anything to be included
in their team. Most of the brilliant entrepreneurs we know in the world have
an ENTJ personality.

Having strong intellect is the greatest characteristic of people with this
personality. Their inferential minds make them the greatest philosophers
and intellectuals in history. They look for patterns in their relationships
and personal lives that can describe events. This personality is the unique
master of finding problems.

\l. y
People with this personality are very interested in coordinating work and \h’
people, as well as bringing people together to perform tasks. These people N
are the best option, if you need anyone, at work or in your life, to hold ‘
specific events and help keep things going so that everyone can get together. y-)

These people play the leadership role for others. Even not an ordinary leader,
but a leader who wants to be inspiring and convey everything s/he knows.

ﬁ
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- Countries & universities for further studies in Engineering Management

Continuing to study engineering management is more suitable for those who have degrees
in science, technology, engineering and mathematics. This degree is recommended for engi-
neers and those who want to improve their position in the field of technology. The master's
degree in engineering management enhances management and leadership skills with a focus
on technical principles.

Here are the top 10 universities in the world (according to the 2020 ranking) that enroll
students in the field of engineering management:

University City/country

Technical University of Munich Munich/Germany

McMaster University Hamilton/Canada

Politecnico di Milano Milan/Italy

University of Waterloo Waterloo/Canada

Continuing to
study engineer- Universitat Hamburg Hamburg/Germany
ing management

is more suitable
for those who Universidad Carlos lll de Madrid Madrid/Spain

have degrees in
science, technol-
ogy, engineering
and mathemat-
ics.

Ecole des Ponts ParisTech Paris/France

The First Year | The First Number | Fall 2021

niversitat Politécnica de Catalunya BarcelonaTec

University of Ottawa

Politecnico di Torino

Barcelona/Spain

Ottawa/Canada

Torino/Italy
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What makes a college graduate distinguishable is the person's ability in applying

that knowledge

The Final Word

Nowadays, what makes a college graduate distinguishable is not the field of
study, university, or his/her rank at the time of graduation, but the person's
ability in applying that knowledge. We need to think of a way to change our

individual and social life with the acquired knowledge. We need to think of excellence
and expand productivity in various fields. We need to imagine the best quality of the
things around us and take action to reach that point.

We need to look around. In every
part of the community, includ-
ing a family, shop, organization,
ministry, sports club, interna-
tional company, etc., there is at
least one person who manages
and directs that section of the
community; nevertheless, will all
sections be managed properly?
Is the person in charge aware of
his/her duties? In case of being
aware of the duties, does s/he
perform them properly? Is s/he
aware of the difference between
being good and being optimal?
Does s/he understand the con-
cept of productivity, and its dif-
ference from saving?

All of the mentioned points are
within the framework of industri-
al engineering. The field is still
in challenge with its name and
maybe the name is not appropri-
ate for the knowledge, abilities,
and skills acquired by its grad-
uates. The American Society of
Industrial Engineers defines this
ield as follows:

Industrial engineering is a field
related to the design, implemen-
tation and improvement of inte-
grated systems of human, mate-
rial, information, equipment and
energy. The base is on special-
ized knowledge in the fields of
mathematics, nature, social and
legal sciences, engineering anal-
ysis methods, and design and
with the help of these it evalu-
ates the results of the integrated
systems.

According to this definition, and
if we accept that the whole uni-
verse and everything inside it is
a system, we may be able to un-
derstand why in some universi-
ties around the world, the name
of this field has been changed
to systems engineering. An im-
portant point that has to be kept
in mind is that the word “indus-
try” relates to any system that
is manufactured or can be in-
terfered with by human beings.
Therefore, industrial engineering
does not simply mean engineer-

ing in the field of industry (as
generally used). Any service de-
livery system, natural system,
ecosystem, production system,
health system, etc. is within the
knowledge and capabilities of
industrial engineers and there is
no restriction in this regard.

If the tools used in other engi-
neering disciplines are mostly
hard, in industrial engineering
we deal with soft tools and
mathematical techniques.
Industrial engineering is mostly
an approach rather than a disci-
pline. An approach that cannot
be formulated in a 2 to 3 units
of credit course; rather, it is a
mental approach and an attitude
improvement that can be inter-
nalized in the industrial engi-
neering specialist during several
years of study and repetition in
various courses.
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Industrial engineering is a discipline in which
there are alternatives. This means that from
among the studied courses one can choose
a branch as his/her favorite field and base
his/her career path and education on that. In
other wortds, industrial engineering includes
various fields, disciplines, branches of
study, and occupations, that are not usually
combinable and each can be a separate
specialty and occupation. However, this
point confuses the students of the field
and due to constantly jumping in between
various branches they feel as if they are not
learning at all or even their learning will not
be of any use.

With a little search among job opportunities, one can easily identify the expected branches of industry
(in the broad sense as mentioned earlier) from an industrial engineer and plan for it in advance. In
general, the undergraduate courses can be classified as indicated in the following table:

Sub-discipline

Courses that need to be focused on

Management & Quality Control

Modeling & Optimization

Planning & Production
Management

Planning, Control & Project
Management

Systems Analysis

Planning & Strategic Management

Feasibility Study, Analysis &
Improvement of Business

Maintenance & Repair

Quality Management, Statistical Quality Control, Engineering Statistics
& Probability Theory

Linear Algebra, Operations Research, Optimization, Simulation
Principles

Production Planning, Inventory Planning and Control, Industrial
Accounting

Project Control, Management Principles, Operations Research

Simulation Principles, Management Information Systems, Systems
Analysis, Decision Making Principles, Micro & Macro Economics,
Engineering Economics

Strategic Management, Decision Making Principles, Micro & Macro
Economics, Engineering Economics, Management Principles

Production Methods, Motion & Time Study, Engineering Economics,
Industrial Units Planning, Industrial Creation Design

Production Methods, Industrial Units Planning, Production Planning,
Maintenance & Repair Planning, Engineering Statistics

The development of industrial engineering is
certainly highly dependent on technological
changes in the world. One of the major
differences between industrial engineering
and other engineering disciplines is that if
a change occurs in other disciplines the
whole discipline is affected; but in the
case of industrial engineering, each of the
aforementioned branches will face changes
proportional to the speed of technological
change. Therefore, changes in the field of
industrial engineering happen greater and
with a faster speed and even different from
other fields of science. This shows that if
you want to become a successful industrial
engineer, you should try to choose your
favorite field(s) right from the beginning
of your entry into the field and try to focus
on your interest, and need. Moreover, try to
promote yourself in the field(s) outside of
the university too.

Try to study in depth in each branch and
examine the daily developments that occur
in that field. Read articles, books and
follow news in that regard. Find out the
expectations from an expert (for example,
a project control expert) in that field. Take
additional courses, and learn specialized
software and any required skill in the field.
The university will teach you the basics.
However, with the broad range of the fields
and sub-specialties it is not capable of
providing you with the necessary capability,
and skill.

Do not complain regarding the reason for
having to learn so many basics. There is
no other way but to learn the basics. In
fact, expertise will occur following these
training sessions. However, for formulating
the training further effort is required. Exactly
like one who is willing to learn martial arts,
i.e. up to the time that the basic training
and physical fitness is not acquired, no
martial art is taught even if it is taught
the person will not be able to learn. So
be patient, and build the fundamentals and
then specialize in your favorite specialty in
industrial engineering.
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