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Abstract:

As one of the most important institutions providing health and treatment
services, the hospital plays an important role in the return of the physical and
mental health of the society; therefore, effective management during a crisis can
have a significant effect on the optimal performance of this institution. Resilient
hospitals play a vital role in reducing mortality and severity of injuries by
providing emergency services needed during accidents and disasters. Hence,
this research was carried out with the aim of designing a model for assessing the
resilience of the supply chain of public hospitals in Yazd province with the
approach of network data coverage analysis (NDEA). This research is applied in
terms of purpose and a descriptive-survey study in terms of method. The data
has been collected through the review of articles and opinions of experts in the
field of health. Determining the effective and ineffective hospitals, and finally,
according to the results of the data coverage analysis, the sensitivity analysis of
the data has been done. The results of the envelopment analysis of the input-
oriented network data revealed that only 07percent of the studied ho?Pitals were
efficient. After determining the efficiency at four stages and the efficiency of
the network, the hospitals were respectively ranked from the most efficient to
the least efficient, and at the end, some suggestions for improving the efficiency
of hospitals and future research were provided.

Key Words: performance evaluation, resilience, hospital supply chain,
network data envelopment analysis
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1.Introduction

Today, severe environmental changes and their unpredictability have
increasingly attracted the attention of managers and planners in various
fields. Lack of attention to these sudden and surprising changes not only
puts organizations and institutions under threat and destruction, but it can
also lead to human crisis in organizations such as hospitals (Khadmi-
Jalgah-Najad, 2019). The importance of health supply chain is of great
interest not only for the private sector to increase profits and reduce
costs, but also for governments and the general public. In fact, it can have
a direct impact on the quality of life of people in society. Achieving an
ideal and efficient supply chain can be a fundamental step in improving
the satisfaction of patients and health professionals and reducing costs.
Hospitals are vital social institutions that provide essential health services
to save lives and promote human health. However, the potential of
hospitals to reduce risk and disasters is not only to continue providing
essential health services in times of crisis, but also to manage community
resilience to disasters in normal times (Ito & Aruga, 2022). Therefore,
according to the type of function they have and being in the first place of
reference for the injured, hospitals should have the best performance.
Therefore, in order to maintain the basic functions and quickly return the
hospital to its original state, the resilience of the hospital is important
(Mohammed Hosseini Issini, 2019), which calls attention to the necessity
of availability and efficiency of hospitals. With the increasing impact of
disasters on people's lives in recent times, the need for resilience in the
health care supply chain is very vital (Beg et al., 2019). The field of
health and medicine is one of the fields where many disorders and risks
occur (Mohammadipour, 2019). In this situation, people also expect
hospitals to have a high level of continuity and sustainability, that is, to
be available at all hours and provide medical care (Ernest Dube, 2020).
Therefore, to maintain the performance of a hospital during disasters
(Hiba Mehtadi et al., 2021), supply chain resilience is defined as the
ability to proactively plan and design the supply chain network to
anticipate unexpected disruptive events and respond adaptively to
disruptions, which requires coordination and integration of resources and
capabilities of supply chain entities to ensure adequate preparedness,
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effective recovery and response , and most importantly, providing robust
services to patients in the event of a disruption. However, this supply
chain must also support the well-being of its customers (Sawyer &
Harrison, 2022). Hence, based on aforementioned points and the
importance of resilience in the field of health, especially hospitals, this
research aims to provide a suitable model to evaluate the efficiency of the
resilience of the supply chain through the overlay analysis of network
data in the studied hospitals.

2. Literature Review

Health and safety are considered among the most important objectives
in every country, and this is exemplified in the Constitution of the
Islamic Republic of Iran, which highlights their importance as well. The
health and community hygiene sector consistently aims to use minimal
resources as efficiently as possible to deliver high-quality health and
treatment services (Khatami Firouzabadi et al., 2017). Hence, it is
important to evaluate the efficiency of health systems and medical
centers at both micro and macro levels. In recent years, managers at these
centers have shown a strong commitment to meeting the different needs
of patients with high quality services. To achieve this goal, it is necessary
to assess the performance and efficiency of each department within
health centers (Jehan-tigh and Astavareh, 2016). Performance evaluation
IS a process that organizations always pursue to assess in various ways,
aiming to improve and promote the organization's members and
activities. In this regard, hospitals, as the most important units of the
healthcare service delivery system, feel the need for performance
evaluation more than other organizations since the weak performance of
managers causes delay in the treatment or progression of diseases or
death (Nazari, 1996). Therefore, in order to perform better, hospital
managers need to examine the efficiency of different departments of
hospitals and determine the causes of their inefficiency, which leads to
people’s satisfaction with the health and medical services of the country.
(Samuel et al., 2014). In order to provide medical services and fulfill
their mission, hospitals are made up of different departments. Thus, when
examining the efficiency of hospitals, we should pay attention to
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examining their different units. These sectors have different inputs and
outputs, and these inputs and outputs do not necessarily have the same
scale. Therefore, the technique of data envelopment analysis can be used
to check the efficiency of hospitals. On the other hand, in line with the
primary objective of the research—to model and identify factors
affecting hospital performance, compare units with one another, and rank
them—the data envelopment analysis technique can effectively
accomplish this goal (Shafi'i Nikabadi and Hosseini, 2018). In a
comprehensive definition of resilience is considered as the ability of a
system based on four actions of planning and preparation, returnability,
recovery and adaptation in adverse events (Linko &Trump, 2020). At the
time of an accident, hospitals, in addition to receiving and treating the
injured, continue to take care of the existing patients. Therefore, in order
to face these conditions, the concept of resilience should be considered
(Khademi Jalgenejad, 2018). By creating resilient health systems, the
hospital is able to predict, respond, cope and recover, and is also
compatible with shocks and tensions (Laberda et al., 2017). Data
envelopment analysis is a mathematical programming approach, one of
the non-parametric methods of evaluating the performance and ranking
of homogeneous decision-making units (Pratab Singh et al., 2022) which
is also used for relative evaluation using multiple inputs and outputs.
Scores evaluate the efficiency of decision-making units (Shafii Nik-
Abadi et al., 2017). Since the conventional envelopment analysis models
cannot be used to measure the performance of units with a network
structure, the network data envelopment analysis approach should be
used (Pikani et al., 2022), which can evaluate the performance of units
with a network structure such as two-stage, series, parallel, mixed, etc.
(Kao, 2017)

3. Methodology

In terms of the purpose, this research is applied one, based on
mathematical modeling with the help of the evaluation method.
Regarding data collection, using library studies and the review of the
related research and the opinions of health experts in the field under
investigation, 10 main dimensions with 40 sub-dimensions were
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identified and examined. Since the aim of this research was to provide a
suitable model to evaluate the efficiency of hospitals with an emphasis on
the resilience component of the hospital supply chain, the data analysis
method was based on open multi-stage NDEA and the statistical
population included public hospitals in Yazd province in the summer of
1401. In this research, using Lingo software, optimal values were found.

4.Results

The present research findings enable managers to evaluate their
performance against competitors and identify reasons and weaknesses for
any low performance and take action to fix them. The output of the
model and the hospital ranking help managers to examine the input,
intermediate and output data in order to enhance their performance and
take action to improve the status of these variables and strengthen the
resilience of the hospital supply chain.

The results of the present study reveal that the resilience indicators of
hospitals in terms of coordination with suppliers, stock management,
support systems, medical equipment management strategies, government
and organizations support for recovery and the nature and severity of the
accident, compared to other indicators, and are not in favorable
conditions to handel disruptions and crises, and they require attention and
reinforcement. Also, in order to enhance patient satisfaction, the factors
that lead to the deterioration of the target function should be minimized
ensuring adequate preparation to handle crisis situations effectively and
achieve the desired situation with proper planning since hospitals are
among the most important organizations that provide medical care, in
order to be efficient and perform well, they must respond in the best
possible way when confronting accidents.

5. Discussion

The present research findings enable managers to evaluate their
performance against competitors and identify reasons and weaknesses for
any low performance and take action to fix it. The output of the model
and the hospital ranking help managers to examine the input,
intermediate and output data in order to enhance their performance and
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take action to improve the status of these variables and strengthen the
resilience of the hospital supply chain. In order to create resilience,
several factors are involved, and by examining them, solutions are
provided to reduce the disruptive factors. Some factors involved in
creating resilience are continuous examination of the necessary
equipment and emergency drugs and their supply and their proper
management and storage. Additionally, ensuring that hospitals and
suppliers meet their obligations in order to integrate the supply chain and
its various sectors, establishing long-term contracts with suppliers in
order to increase cooperation, planning crisis management, and activating
the hospital incident command process to be ready and give timely
responces to warnings in accord with incidents are among the issues to be
considered.
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Table 4: Common inputs and outputs of the model
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Table 5: Inputs and outputs of the model
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Entrance Process output
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V4 (Fore Jalos) 9 7132712
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()

Ek = MAX uy (z6+27+2g+2Z9+Z13+ W1+ WatWs+We+W7+Wg+Wo+Wi1+Wio+Wig+HW1i7+Wag+
W19+ W20+ Wo1+ Y1+Y2)

St(vitvatvstvg) =1

a) (zetzrtzgtzotzizt WitWatWs+We+W7+HWe+WotWii+Wio+HWis+HWi7+Wig+Wig+Woot
Wart Y1t+Y2)- (V1+ Vo + Vatvs) <=0

b) (21+Zz+23+212+213) - (V1 + V7 +V4) <=0

()

()
(¥)

C) (Wip WyHWy+WetWytWsH W+ Wi+ Wa+W, .+ Zg+Z5+Z6+Z7+ Zg+ Zot+ Z10+Z11+H Wi+ W17

+WigtWio+ Wao +Wa1)-( Z1+Z2+23+212,V3) <=0

d) (WitWia+Wis+Wia+Wis)- (Z4+25) <=0
e) (Yi+Y2) - (Wio+Wig+Wis+Wis+ Z10+211) <=0

f) Va u,z, w,y 20

(f)

®)
)
v)
*
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Table 6: Resilience index values in hospitals

o)
383 ¥ 3% 3 9 s 3 3 g § 3§ 9§ 9§
s § § £ £ & § B § 8 E E E E
>
vl 0.785 0.981 0.932 1.030 1.226 0.932 0.834 0.883 1.030 1128 1128 0.981 1.148
v2 0.907 0.857 1.008 1.058 1.209 0.857 0.857 0.957 0.907 1.008 0.759 1.058 1124
v3 0.804 0.898 0.945 1.040 1.087 0.945 0.851 0.993 1.040 1.182 0.882 1.040 0.970
va 0.903 0.803 0.954 1.004 0.954 1.004 0.853 1.054 1.154 1.154 0.954 1.154 1.070
z1 1.008 0.902 0.955 1114 0.902 1.008 1.955 1.167 1.902 1.008 1.982 1.008 1.069
z2 0.904 1.904 1.904 1.961 1.904 1.930 1917 1.074 1.917 2.930 1.990 1.017 1.844
z3 0.925 0.925 1.325 1.976 1.833 1.976 1.822 1.079 1.233 2.974 1.908 0.976 1.940
74 0.732 0.961 1.824 1.961 1.099 1.007 1.099 1.236 1.907 1.907 1.007 1.099 1.991
z5 1.012 0.906 0.906 1119 1172 0.906 1.066 1119 1.012 1.693 1119 0.959 0.965
z6 1.053 0.947 0.947 0.895 1.053 1.000 0.947 1.158 1.105 1.895 1.053 0.895 1.062
z7 1.092 0.936 0.884 0.936 1.040 0.936 0.936 1.092 0.988 1.940 1.092 0.988 1.051
z8 1211 0.842 1.000 1.105 1.000 0.895 0.789 1.158 0.947 1.789 1.158 0.895 1219
z8 1.079 1.022 1.079 1.022 1.192 0.852 0.795 1.079 0.965 1.981 1.135 0.852 1.303
z10 1211 1.000 1.000 1.158 1.158 0.895 0.842 1.158 0.842 1.684 1.053 1.053 0.903
z11 1.336 0.925 0.874 1.028 0.925 0.976 0.874 1.079 0.822 1.925 0.976 1.130 1.001
712 1.092 0.936 0.884 0.832 0.988 0.936 0.780 1.196 1.040 1.940 1.092 1.144 1.051
z13 1.004 0.951 1.951 0.846 1.951 1.898 1.951 1215 0.951 1.987 2.968 1.004 1.922
wl 1.110 0.793 1.163 0.951 1.904 0.846 1.846 1321 0.951 1.993 2.957 1.004 1.971
w2 0.959 0.768 1.055 0.911 0.959 1.055 0.911 1151 0.863 1.955 1.055 1.103 1174

(F%)
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w3
w4
wb
w6
w7
w8
w9
w10
wi2
wll
wil3
wl4
wl5
w16
wl7
wi8
wi9
w20
w2l
yl
y2

1.151

1.205

1.066

1.012

1.305

1.667

0.980

0.885

1177

1.243

1.040

0.917

0.944

0.860

0.900

1.022

0.950

1.010

1.007

1.000

0.980

0.863

0.954

0.959

0.906

0.870

0.967

1.108

1.025

1177

0.829

0.936

0.917

0.786

0.806

1.000

0.965

0.900

1.054

0.919

1.000

1.108

1.007

0.903

0.799

1.066

0.870

1.099

0.980

1.025

0.932

1.936

1.936

0.971

0.944

0.913

1.000

1.079

1.050

0.747

1.051

1.045

0.980

1.055

1.004

1172

0.959

1.033

1.055

1.066

0.792

0.932

0.984

1.092

1.025

1.048

0.967

1.100

1192

1.100

1.054

1.051

1.091

1.066

0.959

0.903

1.066

1.012

1251

0.967

0.980

0.978

1.128

1.036

0.832

1.133

1.101

1.021

1.150

1249

1.000

0.966

0.963

0.955

0.980

0.911

0.803

0.852

1.012

0.925

0.879

0.895

0.978

0.932

0.932

0.832

1.025

0.944

0.860

1.050

1.022

0.950

1.010

0.875

0.818

0.895

1.007

0.954

1.066

0.852

0.870

0.967

1.023

0.792

1.128

0.984

1.092

0.971

1.206

0.860

0.900

0.908

0.950

1.054

1.226

1.182

1.023

1.103

1.104

1.119

1.119

0.979

1.099

1.023

1.165

1.079

1.036

0.884

0.917

0.944

1.128

1.100

1.022

0.950

1.186

0.832

0.955

1.023

0.959

0.903

0.906

1.012

1.033

1.143

1.108

1.072

0.883

1.088

0.988

1.025

0.786

1.074

0.750

1.079

0.850

0.966

0.700

1.000

1.108

1.815

1.853

1.959

1.966

1.925

1.967

1.938

1.998

1.932

1.036

1.092

0.917

0.996

1.128

0.750

0.624

0.900

0.834

1.269

0.818

0.938

1.103

1.054

1.066

1.012

0.925

1.055

0.938

1118

0.834

0.725

1.092

0.971

1101

1.182

1.150

1.079

1.100

0.922

1.051

1.000

0.938

0.911

1.104

0.906

0.959

0.979

0.967

0.980

0.885

0.932

0.984

1.092

0.971

1101

1.074

1.000

0.795

0.950

1.142

1.094

1.045

0.980

1174
1271
1126
0.965
0.982
0.981
0.933
1.098
1.002
1.099
1103
1191
1.057
1134
1.066
0.961
1.367
1.000
1.043
1122

0.933
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Table 7: Outputs of the model

eTnwp

¢Inup

TTInwp

oTnwp

6nwp

gnwp

Lnwp

9nwp

snwip

ynwp

gnwp

Znwp

Tnwp

sa|qelden
el

0.829 0.782

0.803
0
0
0.980
0
0
0

0.732
0.315
0.119

0.858 0.856  0.849 = 0.775  0.683 0.909 0.982 0.997  0.825

vl
v2
v3
v4
z1
z2
z3
z4
z5
26
z7
z8
z8
z10
z11
z12
z13

wl

0 0.124 = 0.161

0.171
0.405

0.104

0.178

0.297

0
0
0
0
0

0.161

0.193 0
0.170
0.266

0.108
0.111

0.406

0

0
0.276
0.330

0
0.197
0.164
0.366

0
0.359

0.198
0.201

0
0
0
0

0.143
0.431

0

0
0.678

0
0
0.803

0
0

0.489

0
0.437

0.482

0.119

0

0.233

0.245

0.197

0.159 0

0

0.713 0

0

0.655 0
0.568

0
0.668

0
0.822

0.149

0

0

0.616

0

0

0

0

w2

w3

0.550 0

0

w4

w5

0.280 0

0

0 0 0.339 0
0 0.126

0.279

0

w6

0

w7

0
0.826

0.602

w8

0.576 0

0
0

0.325 0

0

0

w9
w10
wl2
wil
wil3
wil4
wil5
w16
wl7
w18
w19
w20
w2l

0.3000

0

0.106 0

0

0.132 0.641 0 0.660 0.155
0.782

0

0

0

0

0.526 0

0
0.497

0

0.377 = 0.415

0

0.535

0
0.704

0 0

0

0

0
0

0.332

0

0
0

0.706

0.150

0
0

yl

y2
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Table 8: The efficiency of the stages and the whole network

S8 s (21, s yo 218
Network system efficiency Step efficiency DMU
4 3 2 1

004.1 0 0 004.1 1.000 1

7130 0 0 9150 0.779 2

501.0 0 699.0 850.0 0.843 3

7580 0 0 841.0 0.901 4

7480 0 0 7790 0.960 5

611.0 0 0 895.0 0.682 6

1570 2400 0 7620 0.861 7

0 0 0 0 0.999 8

7920 0 0 990.0 0.800 9

7510 . . 818.0 0.918 10

0 . . 0 0.927 11

6130 . . 991.0 0.618 12

0480 . . 0.058 0.822 13
0005.0 0180 053.0 685.0 0.855 ol

Average
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Diagram (1): Comparing the efficiency of the steps
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Graph (3): Frequency percentage of hospitals based on total efficiency
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Table 9: Efficiency of public hospitals in Yazd province in each process with two-
stage network DEA model

%Y

588

N S %’ 1 2 3 4 5 6 7 8 9 10 11 12 13

Fla
1 0 0.983 0 0.400 0.240 0.509 0 0 0.793 0.907 0 0.379 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0.996 0 0 0 0 0 0 0.771 0 0 0 0
5 0 0 0 0 0 0 0 0 1 0 0 0 0
6 0 0 0.100 0 0 0 0 0 1 0 0 0 0
7 0 0 1.000 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0.981 0 0 0 0 0 0
9 0 0 0 0 0 0 0.261 0 0 0 1.009 0 0
10 0 0 0 0 0 0 0 0 0 0 0 1.017 0
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Chart 4: Frequency percentage of hospitals based on efficiency in each process
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Table 10: Ranking of hospitals

S 2,5 b slow oL ady Sl 21y Qlwylom U 4,
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0.048 DMU11 11 0.751 DMU4 4
DMU12 12 0.748 DMU5 5
. DMU13 13 0.713 DMUG6 6
— —_— — 0.613 DMU7 7
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Variables
DMU1
DMU2
DMU3
DMU4
DMU5
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DMU7
DMU8
DMU9
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z8 0.000 = 0.278 = 0.291 0.011 | 0.280 = 0.245 = 0.000 @ 0.000 0.229 0.381 0.526 0.246 0.000
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Abstract

The performance of the veterinary organization, due to its connection with
ensurln? the health_of animal products and the country's health system, has a
vital role in achieving the goals of sustainable development. Additionally, the
existence of economic sanctions and the spread of some animal diseases have
added to the importance of the performance of the veterinary organization. In
this regard, one the factors affecting the performance of the veterinary
organization is the discovery and utilization of previous experiences and the
accumulation of knowledge “in_different layers of the organization due_to the
existence of specialized and skilled human resources. Moreover, the individual
ambidexterity is a new concept in management that organizational performance
is related. Hence, in the present study, the role of organizational performance
mediated by knowledge accumulation, has been investigated. Individual
ambidexterify is a new concept in management that is related to organizational
performance. The purpose of this study is to investigate the effect of individual
ambidexterity on organizational performance. The Statistical population of the
study were gll veterinary staff of South Kharasan province including 190 staff.
Baséd on the Morgan table, the sample size was estimated to be 125 staff
members. For data collection, three standard questionnaires of individual
ambidexterity, knowledge accumulation and organizational performance _of
Schnellbdchér and Heidenreich t(2020) were used. The documented. specific
indicators for evaluating the performance of the veterinary organization were
included in the questionnaire_ of overall organization” performance, For
analyzing the data, SPSS and PLS software were used. The results of data
analysis “showed that individual ambidexterity has a significant effect on
knowledge accumulation (IWIth a path coefficient of 0.369), knowledge
accumulation on the overall performance of the organization (with a path
coefficient of 0.589), individual ambidexterity on the overall performance of the
organization (with a path coefficient of 0.209). The results also showed that the
variable of knowledge accumulation plays a mediating role in the effect of
individual ambidexterity on the overall performance of the veterinary
organization and individual ambidexterity has a significant effect on
organizational performance with the mediator role of knowledge accumulation.

Therefore, in order to enhance organizational performance, special attention
should be given to individual ambidexterity, encouraging knowledge seeking
and knowledge exploitation. ) ] )

Key Words: individual ambidexterity, knowledge accumulation,
organizational performance, veterinary organization
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1.Introduction

Ambidexterity is a novel concept in management that is crucial for
organizational survival and company performance, becoming
increasingly important for gaining sustainable competitive advantage and
optimizing  performance. For survival, growth, performance
improvement, innovation, and competitiveness in today’s dynamic
environment, organizations require individual ambidexterity and skilled
human resources. Ambidexterity, which is argued to be essential for
company performance and competitive advantage, has become a popular
topic in management research (Junni et al., 2013). Knowledge
accumulation, which means meeting organizational expectations in terms
of learning, expertise, generating new ideas, and improving skills and
capabilities, impacts organizational performance (Benedict & Sven,
2020). Overall organizational performance is a multidimensional concept
focused on the organization’s position relative to competitors (Lopez &
Mero, 2011) and refers to the manner in which organizational tasks and
activities are conducted and the outcomes thereof, representing the
achievement of organizational goals (Haghighi et al., 2009). Extensive
research shows a positive relationship between knowledge accumulation
and performance (DeCarolis & Deeds, 1999; Melville et al., 2004). The
performance of the Veterinary Organization is vital due to its role in
ensuring the safety of animal products, livestock, and strengthening the
health system in achieving sustainable development goals, a role
heightened by economic sanctions and the outbreak of certain animal
diseases. Therefore, examining the factors influencing the organization's
performance, exploring and utilizing past experiences, and incorporating
up-to-date knowledge across various organizational levels, especially
given the presence of skilled and specialized human resources, is
essential. This study examines the role of individual ambidexterity in
organizational performance with the mediating role of knowledge
accumulation.

2. Literature Review
Organizational performance is a multidimensional concept that
focuses on the organization's position relative to its competitors (Lopez
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& Mero, 2011). It refers to how organizational tasks and activities are
performed and the results derived from them, which means achieving
organizational goals (Haghighi et al., 2009). The key to continuous
improvement lies in the ability to constantly evaluate and measure
organizational performance (Shaemi et al., 2011). Organizations need to
adapt to continuous internal and external changes to enhance their
performance and ensure survival.

The concept of ambidexterity is a way to manage and adapt
organizations to environmental changes. Ambidexterity was first
introduced to business literature by Duncan (1976). It refers to the
organization's ability to simultaneously engage in exploration and
exploitation activities (Birkinshaw & Gupta, 2013). Exploration refers to
organizational activities that involve searching, discovering, creating new
knowledge, and experimenting with new opportunities. Exploitation
encompasses activities related to selecting, implementing, improving,
and refining existing knowledge (Palm & Lilja, 2017). Recent studies
have shifted their focus from exploration and exploitation at the
organizational level to the individual level to understand the micro-level
psychological foundations of individual ambidexterity. Organizations
need individual and human resource ambidexterity to survive, grow,
improve performance, innovate, and remain competitive in today’s
dynamic environment. Ambidexterity is crucial for organizational
performance and leads to gaining a competitive advantage, becoming an
increasingly popular topic in management research (Junni et al., 2013).

Moreover, ambidextrous knowledge-seeking and knowledge
accumulation are influential variables on organizational performance.
Empirical evidence shows that they can generate new knowledge and
consequently improve innovation to increase performance. Extensive
research has demonstrated a positive correlation between knowledge
accumulation and performance (D'Carolis & Deeds, 1999; Melville et al.,
2004). For example, Schellenbach and Heidenreich (2020) examined the
positive effects of individual ambidexterity on organizational
performance. Papachroni and Heracleous (2020), in their article on
ambidexterity as a practice, concluded that individual ambidexterity can

*1)
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be achieved through paradoxical practices, including engaging in
combined tasks and responsibilities, cumulatively investing in previous
learning, and utilizing a mindset that seeks synergy between the
conflicting needs of exploration and exploitation.

Furthermore, Vahdati et al. (2022) in their article on developing a
model for organizational ambidexterity in Bank Tejarat of Esfahan
province, using a combined approach of grounded theory and fuzzy
Delphi, concluded that human resource indicators of the organizational
ambidexterity model, which primarily refer to organizational and
individual culture, indicate the influential role of individuals' and the
organization's inner traits in implementing a new concept.

3. Methodology

The present study is descriptive-causal, survey-based, cross-sectional,
quantitative, positivist, and applied in nature. The statistical population
consists of the employees of the Veterinary Organization in South
Khorasan Province (190 individuals), with a research sample of 125
selected randomly based on Morgan's table. The data was collected using
three  questionnaires on individual ambidexterity, knowledge
accumulation, and overall organizational performance, adapted from
Schellenbach and Heidenreich’s (2020) questionnaire, including specific
indices for evaluating the Veterinary Organization's performance. The
data was analyzed using descriptive statistics and structural equation
modeling with SPSS and PLS software.

4. Result

Of the 125 participants, 95 were men (76%) and 30 were women
(24%), with the most common range of work experience being 15-20
years (30.8%), followed by 11-15 years (26.7%). The distribution of the
data for all three variables was non-normal, requiring appropriate
methods for analysis. The significance levels for ambidexterity,
knowledge accumulation, and overall organizational performance were
less than 0.05, indicating non-normality of the three variables, leading to
the use of Spearman's correlation coefficient. Cronbach’s alpha for all
variables exceeded 0.7, confirming reliability. The composite reliability
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coefficient for all variables also exceeded 0.7, confirming their
reliability. The data analysis showed that individual ambidexterity
significantly affects knowledge accumulation (with a path coefficient of
0.369), knowledge accumulation significantly impacts overall
organizational performance (with a path coefficient of 0.589), and
ambidexterity significantly affects overall organizational performance
(with a path coefficient of 0.209). Knowledge accumulation plays a
mediating role in the impact of ambidexterity on the overall performance
of the Veterinary Organization.

5. Discussion

Ambidexterity has a positive and significant impact on organizational
performance through the mediating role of knowledge accumulation.
This study contributes to the enrichment of resources on individual
ambidexterity with an emphasis on performance improvement features.
Based on the findings of the present study, practical and research
suggestions are provided, including a special focus on individual
ambidexterity and knowledge seeking and exploration to enhance
organizational performance.
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Figure 1: Conceptual model of research Schnellbdcher & Heidenreich.(2020).
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Table 2. Demographic information of sample frequency distribution
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Table 3. The results of the data distribution type
Normality Indices by lo jasls
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Table 4. Correlation coefficients between the studied variables
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Table 5. Identifying the state of the variables using a sample t-test
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Table 6. The values of factor loadings with their significance

A bl maw Skl i el b jlie  boaS U it

Result P-value T-value  Factor load Objects Variables
Sig. s s 0.00 6.95 0.577 x1
Sig. b e 0.00 26.03 0.833 X2
Slg. b gixe 0.00 10.66 0.693 x4 exp|0rative
Sig. b e 0.00 7.95 0.673 x5 knowledge
Sig. b e 0.00 15.53 0.758 x6 seeking
Sig. s e 0.00 18.75 0.810 X7
Sig. b Lixe 0.00 7.00 0.606 x8
Sig. s e 0.00 6.99 0.564 x9
Sig. Jls ine 0.00 28.08 0.824 x10
Sig. Jls ae 0.00 30.78 0.839 x11 o b (s

n |
Sig. s 0.00 12.84 0.700 x12 "
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Sig. s e 0.00 29.57 0.846 x13 knowledge
Sig. s e 0.00 12.14 0.720 x14 seeking
Sig. s e 0.00 11.98 0.729 x15
Sig. s e 0.00 9.89 0.677 x16
S?g. ) e 0.00 7.27 0.673 x17 il s s
Sig. ;b s 0.00 27.56 0.893 x18 explorative
Sig. s (e 0.00 73.80 0.941 x19 knowledge
Sig. b e 0.00 15.28 0.799 x20 offering
S?g. B ine 0.00 21.46 0.852 x21 oo i )
Sig. s e 0.00 18.00 0.858 x22 exploitative
Sig. b e 0.00 42.04 0.899 x23 knowledge
Sig. b e 0.00 6.24 0.623 x24 offering
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Table 7. Indices of Cronbach’s alpha coefficient and composite reliability

coefficient
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Table 8. Extracted average variance index
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Table 9. Divergent validity results by Fornell and Larcker method
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Figure2- The research model in the case of standardized path coefficients
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Table 10. The results related to the first to third main hypotheses

Direction: yu.
o 8 hlixe o T valee B Al yuite € Lw, e
Result P-value dependent variable <&
Independent variable
y ot el € s Jsl lol 403
b
- 0.001 3.348 0369  knowledge accumulationé&  The firest main
Confirmation - . .
ambidexterity hypothesis
Olojles IS 3 Shee € tils il s Lol s
246 0.00 9.912 0589 Overall Th?second main
Confirmation ' ' performance ¢ Knowledge hvoothesis
accumulation P
s sl IS 3Slae € lgigug Py kol 4ns )8
S 0.001 3.411 0209 Overall performance < The third main
Confirmation

ambidexterity hypothesis
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Table 11. The results related to the significance of the fourth hypothesis

Y s
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e 15 33 }Eg Diesion
EE Y
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b il cslil € Jlgigug é
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Confirmation . . 2 o
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b il S 3 Shee € yzily cusll 3 5
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accumulatio L E
. . & s b
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Jises 9051 Olojlo S 3 ,Sles 2 Slgigumgs o b =
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& olee e oyl Jlade JS b e r; b e
Amare Total Indirect .
P-value Direct effect
value effect effect
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Figure 4. Conceptual model with standardized path coefficients (submodel of the
first section)
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Table 12. The results related to the first to fourth sub-hypotheses
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Table 13. The results related to the fifth hypothesis
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> 0.966 0.043 0.00 S € e o iy e
. ; . . .04 -0.004 knowledge accumulation €ambidextrous
Disconfirmation knowledge seeking
b loj Slas € tils el
=0 000 8837 0.562 b 3,8k € b il
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Table 14. The results related to the fifth hypothesis
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. ol el < Slogwgs il &l
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Confirmation accumulation € Ambidextrous knowledge
offering
Wb Olojle S 5, Shee € iy cuilil
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b 0003  2.960 0.227 Sl i € S Sh )
. . . . . Overall performance<-Ambidextrous
Confirmation knowledge offering
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Table 15. The results related to the coefficient of determination of dependent
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Abstract

Organizational schizophrenia is a destructive phenomenon in organizations that, due
to the lack of environmental monitoring, causes the emergence of an organizational
psychotic state and disconnects the organization from environmental realities. In such a
situation, discontinuity and contradiction in the goals and strategies of the organization
is |Ike|ﬁ/ to have harmful consequences for the organization. Therefore, the current
research was conducted with the purpose of de5|gn|n_(lq a I&attern for the formation of the
organizational schizophrenia phenomenon using the TISM-phase method. This research
is applied in terms of purﬁose and descriptive survey in terms of nature and method. The
statistical population of this research is the experts'who consist of university professors
in the field of organizational behavior management and human resource management
as well as managers of knowledge-based organizations. Using snowball sampling an
based on the principle of theoretical adequacy, 20 of them were considered as the
research samples. The instruments to collect the data included an interview in the
qualitative part and a questionnaire in the gquantitative part. The validity and reliability
of the interview was confirmed usmP the content method and theoretical validity and
intra-coder. and inter-coder reliability. Also, the validity and reliability of the
cl]uestlonnalre was confirmed by examing the face validity and reliability of the test. In
this research, content analysis and coding with Atlas.ti software were Used to analyze
the data in the qualitative part. Also, the TISM-phase method has been used for
3uant|tat|ve analysis. The results of the research include the identification of the

imensions and comﬁonents affecting the formation of organizational schizophrenia

phenomenon across the four dimensions un_der!yln? the development of organizational
schizophrenia, a?grav_atm factors of organizational schizophrenia, and the dimensions
of organizational schizophrenia and its consequences, in which the lack of strategic
intelligence and management dashboards, schizoid culture, lack of boundary—spannmg
and environmental monitoring units, and lack of accurate management an
or%anlzatlon_al information systems were identified as the causes of organizational
schizophrenia. Additionally, factors such as power centralization and organizational
dictatorship, leadership hubris and managerial narcissism, the illusion of management
competence and the illusion of ma_na%ement knowledge were among the factors that
aggravate the phenomenon of organizational schizophrenia. Moreover, mission paradox
due to inconsistency with the environment, emergence of organizational psychotic
disorder, confusion and discontinuity of goafs and creation of schizoid structure were
identified as dimensions of organizational schizophrenia. Finally, the organization’s
misalignment with chan%es, along with a lack of coordination bétween strategies and
goals, errors and mistakes in decisions, goal setting and vision, and a decline in
productivity and efficiency were among the consequences of the phenomenon of
organizational schizophrenia. ) ) ) o ) )
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1.Introduction

Every organization is made up of people and just as a person can get
sick, the organization can also experience sickness. Therefore, one of the
complications that organizations may face is the phenomenon of
organizational schizophrenia (Sinha et al., 2020). The organizational
schizophrenia phenomenon arises for organizations that experience a
paradox or contradiction between what they should do and what they
actually do (Arak et al., 2022). Organizational schizophrenia is a
destructive phenomenon in organizations, which leads to the emergence
of an organizational psychotic state due to the lack of environmental
monitoring and a disconnection from environmental realities. In such a
case, discontinuity and contradiction in the goals and strategies of the
organization is likely to have harmful consequences for the organization.
Hence, the present research was conducted with the aim of designing the
formation model of the organizational schizophrenia phenomenon.

2. Literature review

In their study, Khizr et al. (1400) presented an 11-component scale for
organizational  schizophrenia, including emotional-psychological,
technical, interactive, individual, institutional, and social-spatial
behavior, leadership, path and goals, morale and negative ethics,
communication and organizational cooperation. Arak et al. (2022)
showed in a research that creating obstacles to achieve goals and
objectives in the organization does not affect the work performance of
workers but prevents the consolidation of these companies in sustainable
and healthy entrepreneurship. In addition, external environmental
conditions such as political problems, legal restrictions, economic, health
and educational crisis place the organization in a precarious position,
putting employees at risk of health problems. Sinha et al. (2020) argued
that the antidote to these new problems, including organizational
schizophrenia, resonates in the hands of leaders because resonant
leadership is very effective when it comes to building relationships,
maintaining them, and creating resonance or vitality in the workplace. De
Oliveira (2016) stated that organizational schizophrenia is more than a
metaphor since understanding it can lead to practical consequences, such
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as identifying symptoms and implementing corrective measures.
Schwartz (2007) argued that in order to treat mental disorders, one must
control the future. Therefore, it is suggested that in an organizational
context, the scenario technique or the management of strategic issues
should be used to treat organizational disorders.

3. Methodology

The current research utilizes a mixed-methods approach that
incorporates both qualitative and quantitative research within an
analogical and inductive paradigm. It is practical in terms of its
objectives and employs a descriptive survey regarding nature and
method. The statistical population of this research includes university
professors in the field of organizational behavior management and human
resource management, as well as managers of knowledge-based
organizations in Lorestan province. Using the snowball sampling method
and based on the principle of theoretical adequacy, 20 of them were
considered as the research sample. Regarding the selection of the
statistical population, it should be mentioned that due to the nature of the
present study and the concept of organizational schizophrenia,
individuals who are theoretically and practically familiar with this
concept should be included as they can possess the necessary information
to effectively answer the questions of the interview and questionnaire.
Therefore, a combination of university professors and managers of
knowledge-based organizations were considered as the research sample.
The data collection instument in the qualitative part consisted of semi-
structured interviews, conducted both in person and over the phone with
sample participnats. The researchers conducted interviews lasting
between thirty and forty minutes, during which they recorded the points
mentioned by the expert participants. To check the validity and reliability
of the data collection instrument in the qualitative part, the content
validity along with inter-coder reliability were used, which confirmed its
reliability. Also, the data collection instrument in the quantitative section
is a questionnaire that was given to the experts in person and by email.
The method of measuring the validity and reliability of the data
collection instrument in the quantitative part was content validity and
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retest reliability, which showed the validity and reliability of the
questionnaire. In this research, the content analysis method and coding
with Atlas.ti software were used to analyze the data in the qualitative
part. Also, the fuzzy TISM method has been used for analyzing the
quantitative data.

4. Result

The research findings encompass both qualitative and quantitative
results. In the qualitative part, the components of the organizational
schizophrenia were identified and in the quantitative part a pattern of the
organizational schizophrenia phenomenon was presented. The findings of
the qualitative part of the research show that the lack of strategic
intelligence and management dashboards, schizoid culture, the lack of
boundary-spanning and environmental monitoring units, and the lack of
accurate management and organizational information systems provide the
grounds for the formation of organizational schizophrenia. Also, the
results of this section indicate that the factors aggravating the
organizational schizophrenia phenomenon include power centralization
and organizational dictatorship, leadership hubris and managerial
narcissism, management competence illusion and management
knowledge illusion. In addition, the findings revealed that the mission
paradox due to inconsistency with the environment, the emergence of
organizational psychotic disorder, confusion and discontinuity of goals
and the creation of schizoid structure are among the dimensions of
organizational schizophrenia. Finally, the findings of the qualitative
section showed that the organization’s misalignment with changes, along
with a lack of coordination between strategies and goals, errors and
mistakes in decisions, goal setting and vision, reduction of productivity
and efficiency are among the consequences that appear as a result of the
phenomenon of organizational schizophrenia. Additionally, the results of
the quantitative part show the pattern of organizational schizophrenia in
four levels; the research model is developed based on these four levels of
formation contexts, aggravating factors, dimensions of organizational
schizophrenia and the consequences of the formation of the
organizational schizophrenia phenomenon.

(1+7)
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5. Discussion

Although the organizational schizophrenia phenomenon affects the
performance of the organization and its ability to grow and develop, it
has negative effects on the members of the organization and their work
morale. Therefore, considering the importance of organizational
schizophrenia and its negative effects, the managers and leaders of the
organization should take this issue into consideration seriously and try to
reduce or eliminate factors such as mission paradox due to inconsistency
with the environment, emergence of organizational psychotic disorder,
confusion and discontinuity of goals and creation of schizoid structure,
power centralization and organizational dictatorship, hubris of leadership
and managerial narcissism, illusion of management competence and
illusion of management knowledge to prevent the creation and escalation
of schizophrenia in the organization..This, in turn, prevents the
consequences of schizophrenia, including the organization’s
misalignment with changes, lack of coordination between strategies and
goals, errors and mistakes in decisions, goal setting and vision, and
reduction of productivity and efficiency, in order to save employees
from confusion and stress, and provide a healthy and motivating
environment.

(1-%)
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Table (1). Demographic characteristics of the sample
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Table (2). Coding process and effective factors on the formation of schizophrenia

phenomenon
Y 9o 2Bl gas’ g0 swas BTpr{CxY
Categories Choice codes Axial codes Open source

S IS sladie;

| odsy

sl (3895
The formation grounds of the phenomenon of organizational

schizophrenia

395 9 Sulpl Ghen 3929 pas
s pde (sl )guily

Lack of strategic

intelligence and

management dashboards

S5 31 gl 3yl D90
s prde (Sod)gudld D9
ol el 29

«Soplpul dply il Casyy Sy gMbl pas
(B oo b lojls il pas

1958l S
Schizoid culture

(il Sialon pis
Samyb oI5l
Sin y3 oLy

bgsi) e Snlas pic 5 Sinloal
o 09 slenl sbo)lsy g bojgel sl
szl o Bl g sl casels b ylojle
g ol pae g ol (S S dilise
pie S S il il gl g)Ken
pedlie ki g (Giloporde  Sialen

Sing

5 FuSipe sisly 3g2g pas
Absence of border guards
and environmental
monitoring units

daoe I ST W sl
(Joles g (Sinlan il
Olypess b Gl pas
e

(e Olyass 4 (1Sly pasis p» Jlgl
|a..\s ‘@)B ‘_J.QI}C b d)li.o.m 9 u_i&la.m FJ.:
pae ()b Oy (58)S oadl g cudlad
el 5 mone Jdoo pas (ame oS

B Jelss

828> SleMbl gl i 90
Sleilo g (G pde
Lack of accurate
management and
organizational information
systems

38 SleMb! i pis
5 @lio 5l edlatul pas
ysine grodls
slosyolid 5l edlatul pas
coslio

(Sl (b g 3Skas polie ()
(SleMbl gl g I oo odlitwl pas
ookl pas daodly yuuds g Julos Ulgs pas

B g Foe plie

Sloil (5895l 0y 28 LS Jelge

Factors aggravating the phenomenon of

organizational schizophrenia

Slojle (6)glSed 9 )38 503
Concentration of power
and organizational
dictatorship

«s)aB 3 pe3
(obojle 6)pliss
@y il pas

slasl gy OleMbl 4 pwyiwd (3,8 3900
dgaoee (DledMbl yuss g (3,8 ld yleojle
el 5 Cundy l ages (AT o8

SF o S5 e (8 )lkie 39008 lojlus

SRS 9 Sy R
e
Leadership hubris and
managerial narcissism
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o)l 52
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2 55 e o Ko coblinl g b 53,8 a1yl
vy S patd le 5 o
e

Coypde (Siunld g
Illusion of management
competence

(s pAeR mBy
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WS, Jlde ) 28 Hbly 4 allal sliel
o g o 25 i o) i S
g s bl 588 ool o 3 Sles o
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Illusion of management
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Dimensions of the phenomenon of organizational

schizophrenia
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Mission paradox due to
inconsistency with the
environment
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Sl (55luonl

Coygele 9 Sl oo SlaS 5 (o)l 3529
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Lo 53 39290 Laulyd g plojlo (S Ban
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gle 285 da b)) o)l
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The phenomenon of
organizational
psychotic disorder

29y (S )b
(29 S b
Slojlo (bl
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discontinuity of goals

‘u_i».h:Lo.h pis
‘d)llm pis

laal slay

o2 b oobjle » sk dlal gl pas
e pis RIS b ()l b o lojle
5 Jlail pae daopliwl o Glaal p»  BK
5 Al lejls Gl CBlanl o ]

a5 b Glial Sleseanls

WSl Hlis L sl
Creating a schizoid
structure
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Consequences of the phenomenon of organizational schizophrenia
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Lack of consistency of the
organization with the
changes
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Reducing productivity
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Table (3). Definition of linguistic variables for pairwise comparisons

by W piie osY Jslxe e
Linguistic variables Latin equivalent Amounts
Sbj ks L
VH high infl 75,1,1
Y el (very high influence) (0/75, 1, 1)
hJiZJh H (high influence) (0/5, 0/75, 1)
| giv L (low influence) (0125, 0/5, 0/75)
o ot VL (very low influence) (0, 0/25, 0/5)
very low
6 g .
No influence NO (No influence) (0, 0, 0/25)

1. Total Fuzzy Interpretative Structural Modeling
2. Srivastava & Sushil

3. Khatwani et al

4. Bamel et al
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Table (4). Definition of symbols

slos 'og.g,&a alos
Symbol concept symbol
( o 2 ) o Atnj 1 s Jole) ] & o v
i leads to j (row factor i leads to column j)
i o 0 sy sl a1 sl Jule) 1 e A

j leads to i (row factor i leads to column j)
(8,50 jlotize]) 203 3529 ] 91y 48)0g2 e

There is a two-way relationship between i and j (they create each X
other's context).
2 srs ] g T i 93 o Bl 5 gun o

There is no relationship between two elements i and j.

SSIM ggerme (yu yilo JeSuld tpgu dl> o

280 St o858 Sl gans Guile o b 5l sl gpglaer 5l o
ol 0ds 1)1 0 o>
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Table (5). sum matrix (SSIM)

Q9B 3 LB Y GG o o~ © v | o
3955 9 S5l gk 3929 pas
> > > ol o] ©° © > Lack of strategic intelligence and
management dashboards
HEEEREEREEEEEEEE gseSol K23
sl 5 | < | X| Xl < < Y <] 5] < ¥ Schizoid culture
gl g gl 2| | 2| 4 2| 8|8 2| T ¢ bupmo Sl 9 snd 5 0 sl 3929 pas
> > 2 = > > | = Z zZ| = > <
2| 2| 2| % s| | 5| S| §| & 5| 2| R Ab_sence of border _gua_rds an_d
environmental monitoring units
4l 2 8 = | 7| 5| | 5|38 & @ Slojlwg (e 355 (FENB] (S Uuns 395
S| sl gl 5| 2| 2] ¢ S| €| § g g Lack of accurate management and
organizational information systems
sl sl sl sl sl sl 5l 5 5 Ol b lajl sileod 299 @
= 2 2 % % 2 2 2 S S S Lack of consistency of the
>l &l & o 5| &| 8 & 5|5 > hor A
organization with the changes
=l =l 8| 8| 2| 8| 8 8| 2| & M0 (Slpuidgh 9 5y (el 119D
NS % % § % % % 2| ¥ Leadership hubris and managerial
narcissism
4l =l 8| 8| 8| 5| 2l &l 5 Slan!  Kiwgml g (05,3
2 £ 2 b4 Z 2| S Z2 4 i i inui
s| 5| 5| & S| S| ¢ & % Confusion angdogllsscontlnwty of
~ = ~ N Slaal b b o351 il oo Salod pas
dJl £| ¢| @ gl ol 9 ¢ PRSPl O Sakes o
gl S| gl gl gl S| g & Lack of coordination between
strategies and goals
~ = A4 A =] 2| = bz b (Kaloal ;b & Coj9ele (uSg3ll
) I = =] I I I P . .
S S F| T | F| F Mission paradox due to inconsistency
with the environment
gzl g g |2 S0 U5 by
L s Y I B 4 llusion of management knowledge
SR Sepn il 25
S X X[ X X Illusion of management competence
gl gl g = g aSs] 55 Lo Doy
S5 < < Creating a schizoid structure
2l 2 = SHlojlw (6, US3 9 a8 38 5o
S| £ £ .
gl S| X Concentration of power and
organizational dictatorship
= = Slojlw S gl JWB T Ty
; ;><, The phenomenon of organizational
psychotic disorder
= I b g (5,15 B (logeual > ol g Uas
; Errors and mistakes in decisions, goal
setting and vision
2L 5 539000 B2
Reducing productivity and
efficiency

(V1A)



Ol Kod g 315 Cag i e b (£ S IS 56l b

V(VH) 2 & 1 adse ).ul.s Ol Cunl 0dls jastine Jodo )0 &S jolailen : Jads yuuds

31> (Very High) (3b5 (s b2 5 1 adlye scuslion cpl 4 o 0l oo
SSIM ggeome (29) e plo Sl 1p)lo al> o

ol IS g o] JeeSS 4y Cogh ad (558 b pgeme (il &Sl 5l ey

Dy oo Joo 1 ogad ) cggetme (295 i pile JuoST (sl iy o0 Egatme (295
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Table (6). How to complete the matrix using conceptual symbols and fuzzy

JoiAhAAA g8 a
Fuzzy symbol of
relative house i and j

(0,0, 0/25)
(0,0, 0/25)
(0,0, 0/25)
(0,0, 0/25)
(0175,1, 1)

(0/5, 0/75, 1)

(0125, 0/5,
0/75)

(0, 0/25, 0/5)

(0175, 1, 1)

(0/5, 0/75, 1)

(0125, 0/5, 0/75)

(0, 0/25, 0/5)
(0/5, 0/75, 1)

quantitative numbers

J oAk b Al e
The symbol of the
relative house i and j
joiaa g s
Fuzzy symbol of
house i and j

Joial
i and j house symbol

3y ool s b 0 e V(VH)

AL s & 4 VH V(VH): variable i has a very large effecton j :

55 iy 35 1 pza V(H)
NO (075, 0775, 1) H V/(H): variable i has a great influence on j Vv
NO (0/25, 0/5, L 35l o8 58] 1 e V(L)
0/75) V(L): variable i has little effect on j
I oS s b pl pize :V(VL)
NO  (0,0/2505) VL o :
( ) V(L): variable i has little effect on j
2 b5 (s b T ] pwize A(VH)
VH 2 N ’
(0.0, 0/25) © A(VH): variable j has too much influence on i
5 ool b s yuizo A(H)
H 2 N LR SBTLR S I
(0,0, 0/25) © A(H): variable j has a great influence on i A
BN GJ):JL i ).}j yiie :A(L)
L (0.0, 0/25) NO A(L): variable j has little effect on i
b o8 b 5861 ] e A(VL)
VL 0,0,0/25 NO Y _ .
( ) A(VL): variable j has very little effect on i
315 53b; s Wlite 536 01 guizmon 9 1] wize X(VH)
VH (0775, 1, 1) VH  X(VH): variable j has a very strong interaction
with i and also i with j
H (0/5, 0/75, 1) H X(H) X
L (0/25, 0/5, 0/75) L X(L)
VL | (0,0/25,0/5) = VL X(VL)
H (0/75, 1, 1) VH X(VH, H)®

X(L,VH), X(L,H),X(L,VL), . X(VH,L), X(VH,VL), X(H,VH), X(H,L), X(H,VL) ,is LS 5 ples (sl

255 0y pod sadlga slas )] (s B wls 5 Jol adlge ol (i, ) sl X(VL,VH), X(VL,H), X(VL,L)
For all combinations such as X(VH,L), X(VH,VL), X(H,VH), X(H,L), X(H,VL), X(L,VH), X(L,H),
X(L,VL), X(VL,VH), X(VL,H), X(VL,L) house (i, j) takes the symbol of the first component and its
relative house takes the symbol of the second component.

(0, 0, 0/25) NO (0, 0, 0/25) NO O(NO)
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Table (7). SSIM sum even matrix

5lo3)508l5 395 5 Syl (g 2929 pac
D
Lack of strategic intelligence and
management dashboards

Al Sin 8
Schizoid culture

Lo Sl g S jpe slassly 3929 pac
Absence of border guards and
environmental monitoring units

il g (e 383 SN (Slagitas 395
Lack of accurate management and
organizational information systems
Sl b glojl (plan 929 pac
Lack of consistency of the
organization with the changes

e (SiheddgS 9 538 e pign
Leadership hubris and managerial
narcissism

lial (Sauguls 5 (o 3y
Confusion and discontinuity of
goals

Glaal b sl obe (Sinlen pic
Lack of coordination between
strategies and goals

Lo b (Sialoals JbB 4 o jgele (1S53l
Mission paradox due to
inconsistency with the environment

Cope U o255
Illusion of management knowledge

Coppte (Siuld oog
Illusion of management
competence

2395l il slool
Creating a schizoid structure

Slesls (6,503 5 0,8 55 o5
Concentration of power and
organizational dictatorship

Slojlo Sl ST lassy
The phenomenon of organizational
psychotic disorder

315 i g (6,580 «lowonas > olizidl g s
Errors and mistakes in decisions,
goal setting and vision
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Table (8). Final fuzzy access matrix (FRM)

5] 20 €0 ) g0 9 Jis} 80 60
g (TT'7) (52/0°0‘0) (52/0°0‘0) (52/0°0‘0) (52100 ‘0) (52/0 '5/0 ‘52/0) (52/0 ‘0 '0) (2100 0) (52/0 ‘0 '0)
3 (T°1'5L/0) (T'T'7) (11 '52/0) (T '52/0 ‘5/0) (sz/0‘0‘0) (52/0 '5/0 ‘52/0) (52/0 '5/0 ‘Se/0) (SL/0 ‘5/0 ‘52/0) (T '5L/0 ‘5/0)
3 (T '5L/0 ‘5/0) (52100 '0) (T (T '5L/0 ‘5/0) (T'1'52/0) (52/0'0'0) (52/0'0'0) (52100 '0) (s2/0'0'0)
s (T 'SL/0 ‘5/0) (5z/0'0°0) (T 'SL/0 ‘S/0) (117 (52/0 ‘0 ‘0) (52/0'0'0) (52/0'0'0) (52/0 ‘0 ‘0) (52/0'0'0)
8 (s2/0°0‘0) (52/0°0‘0) (52/0°0‘0) (52/0°0‘0) (T'7'7) (52/0°0 ‘0) (52/0 ‘0 '0) (s2/0°0‘0) (52/0°0'0)
s (sz/0°0‘0) (52/0°0‘0) (T 5210 ‘5/0) (52/0°0‘0) (SL/0 ‘510 ‘S2/0) (T'77) (T ‘5L/0 ‘5/0) (T 'SL/0 ‘5/0) (52/0°0 '0)
5 (S2/00'0) (sz/0'0'0) (sz/0'0'0) (52/00'0) (5/0's2/0 ‘0) (T '5L/0 ‘5/0) (Tt (52/0 '/0 ‘52/0) (52/0'0'0)
3 (sz/0°0‘0) (52/0°0‘0) (52/0°0‘0) (52/0°0‘0) (S/0 ‘5210 *0) (T ‘510 ‘5/0) (S2/0 ‘510 ‘52/0) (T'1'7) (52/0°0 '0)
3 (sz/0‘0'0) (52/0°0‘0) (T '52/0 ‘5/0) (T '52/0 ‘G/0) (2100 ‘0) (5z/0 ‘0 '0) (5z/0°0'0) (sz/0‘0‘0) (T'1'7)

g (T ‘5L/0 ‘5/0) (T ‘5L/0 ‘5/0) q \%m@e (T 1 °52/0) (s2/00‘0) (52/00'0) (5/0 ‘5210 “0) (5/0 ‘5210 ‘0) (52/0°0'0)
g (T'1°52/0) (T '152/0) (T '152/0) (T'7°52/0) (S2/0'0'0) (52/0'0'0) (SL/0 's/0 ‘52/0) (5£/0 '/0 ‘S2/0) (2/0'0'0)
g (T'1°52/0) (T '152/0) (T '152/0) (T'7°52/0) (S2/0'0'0) (S/0's2/0 ‘0) (S2/00'0) (S2/0'0'0) (2/0'0'0)
g ,m\%w\m\e (52100 '0) (52100 '0) (T *5L/0 ‘5/0) (s2/00‘0) (52/00'0) (52/0 0 '0) (52/0°0‘0) (52/0°0'0)
g (T'5L/0 ‘5/0) (52/0°0'0) (52/0°0'0) (52/0°0'0) (s2/0°0'0) (52/0'0'0) (52/0°0'0) (52100 '0) (52/0°00)
g (T ‘1 '5/0) (T '52/0 ‘5/0) (11 '52/0) (T '52/0 ‘5/0) (200 ‘0) (T ‘510 '5/0) (T ‘52/0 ‘5/0) (T '52/0 ‘5/0) (T '5L/0 '5/0)
5 @%ﬁ&g (11 '5/0) (11 '5/0) ,m\%m\w\e (1 '52/0'5/0) (1 '5L/0'5/0) (510 '52/0 0) (510 '52/0 0) ,m\mmm\w\e
13 (SL/TT "6 '5/9) (S/8 ‘S/S ‘521) ,mmw\@s Mww%ww (Se/L ‘sLIE ‘sie) (6‘52/5 '€) (Se/8 'Sty ‘5L (5218 'Sty ‘SL12) (5219 '€ ‘szrz)
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Table (9). Fuzzy deterministic number based on influence and dependence

SNuly wlwl 385 & yad lwl K3 ool 3985 & pad wlwl K\
Based on dependency Based on the code Sl Based on the code
power of Based on power of
influence dependency influence
5/98 3/57 Cc9 2/47 8/85 C1
7172 5/45 C10 9/83 5/75 C2
9/26 8/41 Cl1 4/95 8/21 C3
8/60 6 C12 3 8/21 Cc4
4/1 8/15 C13 1/47 2/05 C5
4/88 7174 Cl4 4/1 5/55 C6
12/4 5/18 C15 2/91 4/95 c7
12/79 2/52 C16 2/91 4/95 C8
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Table (10). Initial acquisition matrix

e S)5udly 395 5 ol JSgn 32 pis
Lack of strategic intelligence and
management dashboards
AggeSl Sim s
Schizoid culture
Lo il g S50 slaasly 3929 pis)
Absence of border guards and
environmental monitoring units
Sloile g s pe 383 SMb] (slapiuns 395
Lack of accurate management and
organizational information systems
Sl b plojls (oleos 3929 pas
Lack of consistency of the organization
with the changes
e (SHebgh g 5y 9B
Leadership hubris and managerial
narcissism
Ehial (Sawgal 5 (0553
Confusion and discontinuity of goals
Glaal b byl e (Sinlon pic
Lack of coordination between strategies
and goals
Lo b (Sinloals bl 4 cyjgele (15934
Mission paradox due to inconsistency with
the environment
Cupde U pagi
Illusion of management knowledge
Cappde (Shusld ooy
1llusion of management competence
LSl sl S
Creating a schizoid structure
Slojlo (5,510 5 @08 S ye
Concentration of power and organizational
dictatorship
Slojls SigSalo P31 ol
The phenomenon of organizational
psychotic disorder
Sl i g ()l (lasenad ) oliil g lad
Errors and mistakes in decisions, goal
setting and vision
bl 5 g0 il
Reducing productivity and efficiency
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Table (10). Initial acquisition matrix
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on power

e 3981 395 5 S5l agn 3929 pas
Lack of strategic intelligence and
management dashboards

=
o

gl Sim
Schizoid culture

Lo Sl g S jpe slassly 929 pic
Absence of border guards and
environmental monitoring units

Sleilo g (srpe 355 SN gt 395
Lack of accurate management and
organizational information systems

Sl b glojl (plan 929 pac
Lack of consistency of the organization
with the changes

e SIS 5 (SR st
Leadership hubris and managerial
narcissism

lial (Sauguls 5 o3y
Confusion and discontinuity of goals

Glanl b s plymal he (Sinlan pac
Lack of coordination between strategies
and goals

Lo b (Sinlonl )bl 4 o jygele (w59l
Mission paradox due to inconsistency
with the environment

Cape 2B oa g
Illusion of management knowledge

Cape (Sianld wagi
Illusion of management competence

Mg 5ol Hlis Lo sl
Creating a schizoid structure

Slesls (6,503 5 0,8 35 o5
Concentration of power and
organizational dictatorship

Sloslo Ssgsulu 1 ooy
The phenomenon of organizational
psychotic disorder
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Errors and mistakes in decisions, goal
setting and vision
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Table (12). Leveling and prioritization of variables (first to fourth period consolidation table)

.. A goixe LRIV
" goSx0 aw
T’M 229 5502 29 Common
Variables Input set Outputset  collection level
Syt b glojl (2lod 3929 s 5 5 5 Jo!
Lack of consistency of the organization with .
the changes 5 5 5 First
Slaal b o351 sl Hle (Sialod pas 8 8 8 Jof
Lack of coordination between strategies and 8 8 8 First
goals
Pl GRS p BB RS 1,2,3,4,6,7,9,10,11,12,13,14,15 15 15 Jof
Errors and mistakes in decisions, goal setting 1234679101112 13.14.15 15 15 First
Tl st ,2,3,4,6,7,9,10,11,12,13,14,
&) 9 890580 SR 1,2,3,4,6,7,9,10,11,12,13,14,16 16 16 Jof
Reducing productivity and efficiency 1,2,3,4,6,7,9,10,11,12,13,14,16 16 16 First
Glanl Siwrgml g 08 3 7 7 7 o9
Confusion and discontinuity of goals 7 7 7 Second
buso b (Sidloal )bl 4 Cuyg0lo (w8931, 19 9 9 o9
Mission paradox due to inconsistency with 1’9 9 9 s d
the environment ' econ
g jaSen! L8 L lomy! 1,2,3,4,11,12 12 12 093
Creating a schizoid structure 1,2,3,4,11,12 12 12 Second
The pheri:f;oﬁﬁ;aﬁ?:t;:r:;?sychotic 123,4,11,13,14 14 14 il
disorder 1,2,3,4,11,13,14 14 14 Second
(e (NAid95 9 (S ) e 9B 136 6 6 o
Leadership hubris and managerial = d
narcissism 136 6 6 Third
S e (U1 o2gi 1,2,3,4,10 10 10 pow
Hlusion of management knowledge 1,2,3,4,10 10 10 Third
Ca it (S Wl o2 g3 1,234,111 11 11 pow
lllusion of management competence 1,2,34,11 11 11 Third
lajls (503 5 )38 3503 1,2,34,13 13 13 oy
Concentration of power and organizational !
dictatorship 1,2,3,4,13 13 13 Third
s p230 (53 9l D955 9 S 5 yims! g 2929 e 1 1 1 PR
Lack of strategic intelligence and 1 1 1 = *h
management dashboards ourtl
RPN 12 2 2 JN
Schizoid culture 1,2 2 2 Fourth
Lo SRy g S5 0 Sty 3929 pas 1,3 %) 3 e
Absence of border guards and environmental 13 3 3 'h
monitoring units ' Fourt
Flojlo g (R s 53 (FEMB! (St 295 1,4 4 4 o
Lack of accurate management and 14 4 4 Fou rth

organizational information systems
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figure (1). The final research model
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Abstract

The purpose of this research is to provide a model of the interactive effect of
various factors including thinking style (Rational-Intuitive) and advertisement
message format (rational-emotional) on advertising appeal and purchase
intention via visual attention.In this experimental research (laboratory type), 18
advertisement pictures, including rational and/or emotional messages were
observed by 180 participants who subsequently answered questions pertaining
to the participants’ individual tendencies, and questionnaires re%arding thinking
style, advertisement recall and demographic information. The data of this
experimental research were collected at business laboratory by means of eye
tracker. The 5 indexes of visual attention showed that visit count, visit duration
and fixation count were higher for those viewing the entire area of rational
advertisements than the same value for the entire area of emotional
advertisment and total fixation duration was longer for those viewing the entire
area of emotional advertisement than the same value for the entire area of
rational advertisment. The visual attention of those viewing rational ads was
higher than those viewing emotional ads. In addition, the average time to first
fixation was shorter in the entire area of rational advertisement for those
viewing rational advertisement as compared to the entire area of emotional ads,
meanlnfq that visual attention of those looking at rational advertisements was
drawn faster than those looking at emotional advertisements.The effect of the
interactive relationship of rational thinking with the rational message and the
role of five indexes of visual attention as a mediating variable in the interactive
relationship of thinking style with advertisement message on advertisement
attractiveness and purchase intention were significant. The interactive effect of
rational thinking with emotional messa?e lus advertisement attractiveness on
purchase intention had the highest overall effect.

Key Words: advertisement attractiveness, purchase intention, advertisement
message, thinking style, visual attention
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1.Introduction

The question of why there is variation among consumers in terms of
purchase behavior, reffers to their dual thinking process. There are
differences in terms of product design (the second layer of a product),
consumer's view towards advertisement, purchase behavior, consumer
behavior, and eventually in terms of individuals’ life style. Consumers
are influenced by emotions, thinking style, perception, attitude,
personality, self-concept and motive as individual factors and, family,
cultural differences, generation gap, advertisement, fashion, and life style
(which varies as the time passes) as environmental factors. The
significance of this research lies in examining symultaneously the
interactive effects of individual and environmental factors on
advertisement attractiveness and purchase intention. Some advertisement
agancies believe that emotional appeals are stronger than rational ones in
advertisements although some research show that reality is something
between both appeals (Venkatraman et al, 1990). Owing to different
personal and cognitive charactistics, people are classified differently in
terms of learning methods (Garcia et al, 2007). It has been confirmed that
people perceive and process information in different ways (Khenissi el al,
2016) or have different preferences or strengths (Felde & Suprlin, 2005).
Geraf et al. (2009) suggest that when visual people are encountered with
objects by means of picture or diagram, they remember them better while
auditory people benefit from text display in remembering what they have
seen. IPA' in England compared the profitability of campaigns that
focused on emotional engagement with the campaigns that stressed on
providing audiences with information by means of persuasion methods,
which resulted in more profitability of the emotional based campaigns
(31%) as compared to the rational based ones (16%). Those campaigns
which considered combination of sensation and rationalism gained more
profit (26%) than those which only considered persuasion methods
(Dooley, 2012). Aadvertising has long been known as the process of
informing consumers about charateristics of a given product or service

1. Institute of practitioners in advertising
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(benefits, functioning, brand, price, uses, etc.), and persuading them to
purchase the product or the service (Wang et al, 2009).

2. Literature review

The presence of packaged food lables which carry nutritional
information and health claims strongly influences the attitude and
purchase intentions. Consumers have a more favorable attitude toward
products with detailed lable description and nutrition information (Kozup
et al., 2003). Qin and Forysthe (2012) suggested that emotions are linked
to central attitudes and play an important role in purchase intention
formation. They also suggested that only by understanding the
underlying purchase motivations among consumers in each market
segment can marketers most effectively appeal to those motivations in
their marketing campaigns. Given purchase intentions are correlated with
but imperfect measures of consumers' subsequent purchase behavior,
marketing managers need to know when best to rely on them and how
best to use them (Morwitz, 2014). Purchase intention can be used to test
the implementation of a new distribution channel to help managers
determine whether the concept deserves further development and decide
which geographic markets and consumer segments to target through a
channel (Morwitz et al., 2017). Their importance lies in the fact that
intentions are considered the key predictor of actual behavior (Montano
& Casprzyk, 2015).

3. Methodology

New experimental psychology was suggested by Wilhelm Max
Wundt, who defiend four basic differents between observational and
experimental studies in 1911, including manipulation, arbitrariness,
reproducibility and isolation of irrelevant factors. To assess the
hypotheses outlined in in this research, we ended up hand picking 18 fast
moving consumer goods as utilitarian products as well as garment,
backpack and furniture out of 264 products in 6 categories of fresh foods,
drinks, electric appliances, non-electric appliances, hygiene and
cosmetics in 2021. We also embedded these singled out products in 18
frames with a green background to let the participants focus on the
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packaging of the products, brands, messages and the advertisements as a
whole. To record visual attention of the participants, we needed to design
unknown brands to avoid biasing. We also ended up designing two
rational and emotional messages as for each product in order to divide
the advertisemnets in two categories to be shown to three groups of
partcipants  (control, rationally manipulated and emotionally
manipulalated groups). This experimental research is based on a multi-
factorial 2X3 situations, in which 180 particiants randomly were assigned
to a control group, a rationally manipulated group and an emotionally
manipulated group.

4. Result

The results of measuring visual attention indicators showed that visit
count, visit duration, and fixation count for the entire area of the rational
advertisement were higher than the same value for the entire area of the
emotional advertisement, and fixation duration for the entire area of the
emotional advertisement was higher than the same value for the entire
area of rational one. Also, the visual attention of the viewers of the
rational advertisement was higher than that of the emotional
advertisement. The average of the first time to the first fixation for the
entire area of rational advertisements is shorter than the entire area of
emotional advertisements, meaning that the visual attention of the
participants in the experiment was attracted faster when faced up to the
rational advertisements, that is, more visual attention occurred. The
interactive effect of rational message and rational thinking, in addition to
the interactive effect of emotional message and rational thinking on
purchase intention and the role of visual attention as a mediating variable
in the effect of the interactive relationship between thinking style and
advertising message on advertisement attractiveness and purchase
intention were significant. Also, it was found that 73% of the variences in
purchase intention is determined by the attractiveness of the
advertisement. According to the results of Hayes regression and the
analysis of variance, the interactive effect of rational message and
rational thinking on advertisement attractiveness and purchase intention
and the role of visual attention in the interactive effect of thinking style
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and advertisement message on advertisement attractiveness and purchase
intention are significant. This research presents three models including
the positive effect of rational thinking and rational message, the positive
effect of rational thinking and emotional message, and the positive effect
of rational thinking and emotional message and advertisement
attractiveness on purchase intention as the highest direct effect of
predictor variables on outcome variables.

5. Discussion

This study contributes to the literature of the consumer behavior in
retail industry. As shown in Digram 1, visit duration for those being
rationally manipulated who observed rational advertisement are less than
those being intuitively manipulated, meaning that visual attention to
emotional messages took longer than rational ads. -0.5 & 0.5 are
emotional and rational message format respectively. Diagram 2 shows
that those who have been rationally manipulated, observing rational
advertisement, had longer visual attention than those who have been
intuitively manipulated. As shown in digram 2, visit duration for those
being rationally manipulated who observed rational advertisement is
significantly less than those being intuitively manipulated. This implies
that visual attention to emotional messages took longer than that of
rational ads.
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Table 2: Participants frequency of age

sl Frequency o,y Percent

18-22 126 70
23-27 35 19.44
28-32 9 5
33-37 2 1.11
38-42 5 2.78
43-50 3 1.67
Sum 180 100

OB NS &8 p w55 418 (1ol )3 qajei 1V g
Table 3: Participants frequency of purchase behavior

Purchase behavior Frequency Percent | Cumulative Frequency
L)) Syl do)d s Syl
Online+Offline 132 72.9 73.3
Online 17 9.4 82.8
Offline 31 17.1 100
Sum 180 100

1. Independent-Samples T-Test

2. Analysis of Variances (ANOVA)

(1OF)
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Table 4: Research Reliability
=]
— o 2
§| 2|3 25
5 © — =2 Vv, . © =
%) & 'S 3 © S 3 3
ye 3 8 98| B2 | 3458
9 o 3 VG X A 2
Cases % g 372 A AR
< 28| 3e|1138%
+ 2 s| > E£8§
& ol % §2
O o
ibate bl 3.37 0.35 0.841 0.854
Rational ability
ilate €8 Lo 327 | 037
Rational engagement
S bl 328 | 029
Experiential ability
S S ke 3.30 0.38
Experiential engagement
ilate S oy 332 | 029
Rational Thinking style
S S 035 3.29 0.27
Experiential thinking style
Advertisement attractiveness xls colis 3.16 0.49 0.914 0.914
Purchase intention.y, s a8 3.08 0.48
Lilate gloX ilate (6,5 Cand 0.0056 0.25 0.784 0.784
Rational message*rational
manipulation
s EX 625068 6y s 0.02 0.25

Sensory message*intuitive
manipulation

1.REI-40
2.Reliability
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Visit count/ sl lés 1.98 3.05 0.734 0.794
Visit duration/ss;l cas 3.66 4.90
Time to first fixation/cws ool lej 0.32 0.57
Total fixation duration/c.s e JS 3.49 458
Fixation count/c.s <lés 12.7 16.6

D s e gl | lalas V] 5,5 ol Y s (s 3 slizal (sl
sokaio & gycpl 5l bl LBl den g (Smen 35 balled o 50,55 0, aBly polie g o
sedly om0y 09e)l @l 5 0,5 edlil pgudly = (g (gl Sl alles Mzl )
Doy pAs D98 dgdye & gl b aSt Wil HIE YO U VA o3l j0 diwily 9 (ool (slapuxio
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L 4w 58 (19051
G gl 1 o oy g o I 53T oy (3305]

adyd O Jodo) F= VOSY (odjl aspd g P=2/NAY /20 (g s Lixo paw Jga> s
oesibie ply g (S Glads b ekl (Sa gyl ol )8l apales 1 Hla) 205 5, Hla
F= «/VSY 9 P=+/YVA <o /20 (6l gme prdaw Cowl )53 4y p5Y (5,1 e pil il colis
3,55 S a5 Sl s ply g ibale i () s Lol 136 (ol

e G Coplin 52 g il ply 5 i SIS JalsS 5 b g S gl - 0 pan
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Table 5: Linear regression results (Rational/Intuitive Thinking Style) on
advertisement attractiveness and purchase intention -Experiment

535 VFA idige Y5 dad &l culis advertisement
Uinlojl 09,5 purchase intention attractiveness
N=148 Sig. B Sig. p
Experimental group Sblise g | Ly gups $)Pliss s by o p
Constantets 0.000*** 3.122 0.000*** 3.152
Rational manipulation/ s 5 cuws 0.317 0.074 0.788 0.022
Sensory message/ .o b, 0.659 0.054 0.589 -0.069
o ply X ihate ()8 0.048* 0.293 0.279 0.167
Sensory message*rational manipulation

1. Durbin-Watson

(10%)



ol g golas Lo, e ol 9 S5 0905 ol alasly il (sledae
oaskii g R2 0.047 0.022
b F 1.055 0.471
o> ine s P 0.397 0.875
25 VFA g0 L5 Lad &ls colis advertisement
Dlalojl 09,8 purchase intention attractiveness
N=148 Sig. B Sig. B
Experimental group 85Plae o Ly oy & sPlae o & o
Constanteo 0.000*** 2.998 0.000*** 3.019
b e 0.540 0.044 0.844 -0.015
Rational manipulation
Rational Message/ ik L, 0.203 -0.193 0.116 -0.248
shie )5 s X e ply
Rational message*rational 0.048* -0.286 0.182 -0.199
manipulation
oasl caps R2 0.078 0.068
s F 1.819 1.562
&) e pdaw P 0.076 0.139

o g G Cuglin g1 (o] SBlks oluy 9 (§39808) S (Jold 3T (b (oo Ty i~ £ Jga

(Ulojl) >

Table 6: Linear regression results (Rational/Intuitive Thinking Style) on
advertisement attractiveness and purchase intention -Experiment

25 VFA 1890 L b &by culis advertisement
ialejl 09,8 purchase intention attractiveness
N=148 Sig. B Sig. p
Experimental group Sl v | s S)Plixe o L o po
Constanteot 0.000*** 3.108 0.000*** 3.147
SRS e 0.856 0.014 0.840 0.016
Intuitive manipulation
Sensory message/ .. sl 0.974 0.004 0.451 -0.097
$3b (55 Cens X o ply
Sensory message*intuitive 0.450 -0.113 0.648 -0.070
manipulation
sasii g R2 0.024 0.016
wd F 0.520 0.347
Gl sine anP 0.840 0.946
25 \FA g0 S &l calis
islejl 09,8 purchase intention advertisement attractiveness
N=148 Sig. p Sig. p
Experimental group Soblso g | gy $)Plise s by o
Constantet 0.208 -0.051 0.003 0.119
Intuitive manipulation cses ¢ S'cws 0.496 -0.055 0.458 0.059

(10Y)
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Rational Message/ e plo 0.035 -0.173 0.071 0.145
95 ()8 caws X ilato ply 0.238 0.193 0.259 -0.180
Rational message*intuitive
manipulation
sasuli cops R2 0.043 0.035
s F 2.159 1.724
6ol (ine dawP 0.095 0.165

S pp wad g Blis ply g Ao S5 50 w0 90

S5 Jolss 31 (B Joas) F= VAR g P=o/o¥A < 2[00 jolins pdaw Jguas > &
20,5 oo AU H28 aus)8 g, cplil g 039 jbolize 3y 3 duaB p dlaio plo ¢ ilais
Cuto Sl 3 dad y ilate ply p (Sie Glils b alaie S5 gyl 3] agale H2a
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R ),;L“ &l s g e ply o (S Sladd b (o090 )S& glylo 01481 dapalae :Hlb)
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2l e lte b)) el |y Jitee slojpite il 5 4328 @l & Jgir iyl Jibos
calis b (I9951) (uibyly Juloo da aus 3 39050 (gl 03,5 sdnlie yieS (638 po oglds
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Table 7: Results of Analysis of Variance (ANOVA) Test

oy
asaylodAH

ke Hedome

Between | Within
groups groups

RS o | 88 om

el

=
R e (9

d

Jitue (5l it
Independent
Variables
Aly o e
Dependent
variables

Hla

0.318 0.21

1.5 0.03*

Advertisement attractiveness
i 3w ilate Sis
Rational message*rational thinking

H1b

0.151 0.287

0.5 0.996

Advertisement attractiveness
Sensory message*intuitive thinking

H2a

0.34 0.18

1.9 0.002*

L5 Luab
Purchase intention
Rational message*rational thinking

H2b

0.175 0.254

6.9 0.941

L5 Juad
Purchase intention
Sensory message*intuitive thinking

Note: p<0.05*, n=180

62 ool Jl g Fg polesl 5 S Gy 1 A Jgo>
Table 8: Results of Post Hoc Test based on Bonferroni & LSD

3yl Blpsl | i Silke jgdone &bz prbas it 5 dly pite
SD Mean square P value Dependent & independent variable
&l ol
Advertisement attractiveness
0.1437 0.1327 0.357 s 8 5l ol
Message*Manipulation
by b
* Purchase intention
0.1377 0.3086 0.026 e 8 5 ol
Message*Manipulation
Note: p<0.05*, n=180
1.Fisher

(104)
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Fifure 3: Direct and indirect effect of independent variables on dependent
variables

1. PROCESS Macro Software

2. Sobel-Test

3. Bootstrap Confidence interval method
4. MacKinnon D. P.
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Table 9: Coefficient of determination for regression of visual attention indexes on
thinking style & advertisement message
SRS SE | e SE | R S5 | bl SE
ke ply o> ply o> el e ply

0.63 0.20 0.19 0.64 Visit count/ays;b cls

0.56 0.49 0.49 0.56 Visit duration/.ys;b e

0.34 0.18 0.15 0.34 Time to first fixation/cws Jsl ole;
0.58 0.56 0.56 0.58 Total fixation duration/cus ca. Js
0.59 0.49 0.49 0.59 Fixation count/c..s olés

(1%1)
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Table 10: Results of evaluation of visual attention role in relation of thinking style
& message with dpendent variables

(=] [<2] (=] 5] (=] 5] (o] (<]
£ 2 £ =4 £ =3 £ 2
AEXE A EYE dErE) AELE
fgdz | d=dz ¥giz dzdz
v = S =] 2 v = 2 =] S
i = = [y > [y = =
b= © © <) e <) © ©
IS 04 o n £ n o o
v « ,\;.»)L Oladd
Visit count
v x X X . ’}ML' QA".
Visit duration
v x x v Sof gl oloj
Time to first fixation
CulS G20 JS
x x x x Total fixation
duration
v x x v Gt i
Fixation count
L5 RN
Visit count L3k clésy’ )
v = &l culis
sk e x x Visit count Advertisement
Visit duration Cots lebsY .
iy L attractiveness
s ledd Fixation count
Fixation count
ik eV’ s oyl oo
Visit count Time to first
_ WQJ,I OL.:)'\/- « N flxathn/ Ai}-A‘aé _
Time to first fixation ol Olabd Purchase intention
Conts SladaV Fixation count

Fixation count

& Calla 5 S5 0o dlaly > ()l 428 (Ll LI oy gl A0 Ve o>

S ybplan ul 03g0s Gl Gtalofl slo 09,8 S 4 |y (Lalojl (slomg )5 s+
el Sl e ply g (9t SE (el Glofl Cundy 3 055 o oalis
UJ.aLu)ub oinlojl Cuxdg 0 9 B35 blie cuti by g WL Gde Wil ldd
Oledy 5 i o) oyl (il e (s aal y dlhie plo g (9354 K& (g 8w
b Culis p dlhio ply o dlie S@5 lelei 30 L)i'.iln)'—l Cardg )d 13,5 jbolize s
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Table 11: Time to first fixation

Time to First Fixation /Sensory | Time to First Fixation /Rational
(o &) s gl B 0o ((aie) s gl b o
a5 3)90 54t AOI N MEAN N MEAN
o lows bwgie 0 loss Lwgie

%, Brand 86 5.62 89 5.30
wnai., Package 86 0.04 89 0.07
L, Message 86 0.19 89 0.55
&ls Js Total 86 0.05 89 0.04

4l gly (Cu) Spd sl U loj bwgio g 0 danMo VY Jouo j0 &S 6555ken

ol 4wl 039 5 0lieS wes Slals S sl ol alie Hlade @ cuws il lids S

01,5 x5 gy e flaie &5 b agalse o Gialejl > (BALS CS 05 ()l ar g oS e

anl sly (S ool U oles bawgie S il 0000 )5 cosls (g ytiin 4> ying Ol @ g

ol &S Cuwl 0390 olisS Cilye 4 Lalaie ply anl (gly alie jlade b awslio o s plo
Caaol 031 F 5 35 @y s ploy 4 A gl MY (o
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Table 12: Direct, indirect and total effect of thinking style & advertisement
message on advertisement attractiveness and purchase intention

Total Effect | Direct effect | Indirect effect
s calin p (il ply 5 e )cws b
0.045 -0.247 0.292 Effect of rational manipulation & Rational
message on advertisement attractiveness
2 had  ibie ply dlate () s il
0.001 -0.192 0.193 Effect of rational manipulation & Rational
message on purchase intention
&l culis p s ply 5 (391 5 b
0.0165 0.0156 0.0009 Effect of intuitive manipulation & sensory
message on advertisement attractiveness
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S sab e ply 5 9398 S s b
0.0222 0.0135 0.0087 Effect of intuitive manipulation & sensory
message on purchase intention

als calis s ply 5 ilato g cwd b
0.0117 0.0217 -0.010 Effect of rational manipulation & sensory
message on advertisement attractiveness

S vab s ply 5 (dlaie S il
0.0579 0.0739 -0.016 Effect of rational manipulation & sensory
message on purchase intention

Bl colie p hia ply 5 (0068 )5 s
0.063 -0.215 0.278 Effect of intuitive manipulation & rational
message on advertisement attractiveness

0 kb e ply 5 (So906d (S s il
0.033 -0.150 0.183 Effect of intuitive manipulation & rational
message on purchase intention

L dab p s colle 5 e ply o ihin S s b

Effect of rational manipulation & sensory
0.8117 0.807 0.0047 message & advertisement attractiveness on
purchase intention
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Figure 5: Model of impact of rational thinking
Figure 4: Model of impact of rational thinking
& sensory message on purchase intention & rational message on purchase
intention
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Abstract

Currently, the world is living in the era of the fourth industrial revolution.
Although this era provides many opportunities for companies and organizations
due to technological advances, it also presents many challenges. One of these
challenges is the need for a set of new competencies that occur due to the
transformation of the nature of jobs through digitalization in Industry 4.0.
Hence, the purpose of the current research Is to identify the skills needed in
Industry 4.0 and provide a cognitive analysis of it. This research is classified as
applied research and employs an exploratory mix method approach regarding

data collection. The statistical population for this research includes experts in
the steel industry (middle to upper managers). A sample of 10 experts from this
sector were selected to complete the questionnaire, using a purposeful samplin
method. Then, using the opinions of 10 experts of the steel industry in Yaz
province, the collected data have been analyzed through the methods of intuitive
fuzzy TOPSIS and intuitive fuzzy cognitive map. The competencies of Industry
4.0 in the steel industry were prioritized through intuitive fuzzy TOPSIS and the
relationships between measures to improve competencies were explained using
the intuitive fuzzy cognitive mapping method. The obtained findings indicate
that the index of willingness of managers and owners of companies to move
towards intelligentization and the creation of smart factories Is more central
than other measures, and as a result, more attention should be paid to it. Also, in
the prioritization of competencies, it was found that customer-oriented
competency has the highest priority.

Key Words: Industry 4.0, intuitive fuzzy TOPSIS, human resources
competencies, Fourth Industrial Revolution, intuitive fuzzy cognitive map
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1.Introduction

The world we are in now has gone through stages of progress and has
reached a new stage of evolution, innovation and transformation. Today,
this intelligent development is known as the Fourth Industrial
Revolution. Organizations should identify the benefits of Industry 4.0
and train their human resources to deal with technological advances. This
development not only requires the development of technical skills but
also emphasizes the importance of developing human resources to
maintain the organizational performance. Improving human resources at
behavioral, organizational and technological levels will be required
during implementation process. Due to the fourth industrial revolution
and automation and advanced systems, the previous skills and
competences of the employees will no longer be effective and
appropriate. Therefore, the managers of the organizations should look for
employees who have new competencies that are suitable for Industry 4.0
to guarantee the success of their organization. In this regard, the purpose
of the current research is to identify and rank the required human
resource competencies in line with the fourth industrial revolution and
determine how to achieve these competencies in the steel industry of
Yazd province in the form of measures/policies. In addition, it is
necessary to prioritize these competencies for use in the field of
recruiting and hiring employees of organizations, which, in turn, helps
policymakers to plan the movement in the direction of the fourth
industrial revolution.

2. Literature Review

The vital and pervasive role of human resources in organizations is
evident to all. Caregiver competencies are extremely important in any
organization and determine the success of that organization. This is
especially evident during the fourth industrial revolution. Although
researchers have focused on the technical and economic aspects of this
revolution in the past studies, less attention is paid in research to the role
of human resources (Gupta et al., 2021). The following provides a
summary of studies conducted in the field of human resources. In their
research, Hecklau et al. (2016) first collected a comprehensive list of
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competencies required to work in the digital world, and then, depicted all
the competencies identified in the image, and finally discussed the merits
of the model as an applied strategy. Kazankoglu and Ozkan Ozen (2018)
presented a competency model for Industry 4.0 workforce in their
research. In another research, Jerman et al. (2018) contributed to the
body of knowledge about Industry 4.0 phenomena by collecting the skills
needed in smart factories in the future. Vrchota et al. (2019), in their
research emphasized the assumptions of human capital and its readiness
for Industry 4.0 in the Czech Republic. Also, Sapper et al. (2021), in their
research, stated that competencies, such as willingness to learn,
understanding the comprehensive process, interdisciplinarity, and
communication skills are of great importance. Kipper et al. (2021)
showed in a research that the main competencies needed include
leadership  skills, self-organization, creativity, problem solving,
teamwork, etc.

Finally, in the review of the literature and the background of the
research in the field of competencies needed by human resources in the
fourth industrial revolution, 60 competencies of human resources in the
fourth industrial revolution and 19 measures to improve these
competencies were identified.

3. Methodology

Given that the current research aims to identify the required
competencies of human resources in the context of the fourth industrial
revolution and to examine the current situation and the significance of
these competencies in the steel industry of Yazd province, it is
exploratory in nature, with a practical purpose and employs a mixed-
methods approach for data collection. Also, in terms of the time horizon,
it is one-time because it was done only at a specific time and will not be
repeated during other time periods. The statistical population of the
research includes all academic experts and managers in the field of
industrial logistics 4.0 in the steel industry, who participated in
completing the questionnaire using the purposeful sampling method. The
research methodology is as follows: first, in order to access the
researches and articles conducted in the investigated field, two databases,
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scopus and google scholar, have been searched in two bases of the
combination of keywords (competenc* OR "necessary skills" OR
abilities AND "Industry 4.0" AND "Human Resources"). The title,
abstract and keywords of the articles were used as the criteria for entering
the articles into the research. The exclusion criteria of the articles were
also performed in three stages by screening the title, abstract and the
entire text of the article. In general, researchers look at the issue of
introducing variables and indicators that represent the competencies of
human resources in Industry 4.0 (not their research methods). In total,
117 articles were found in the scopus database and 70 articles in the
google scholar database. After searching and removing duplicate entries
across two databases, 76 items were identified as appropriate and
relevant. In the following stage, after analyzing the content of the studies
by examining their titles, abstracts and full texts, the cases with irrelevant
and incomplete content and duplicates were removed. Finally, 12 articles
with most relevant and specialized content on Industry 4.0 competencies
were used in order to extract competencies. Then, based on the identified
indicators, a questionnaire was compiled and administered to collect the
opinions of steel industry experts. Furthermore, with the help of intuitive
fuzzy TOPSIS method, human resources competencies were prioritized
in line with Industry 4.0 in the steel industry. Also, through the intuitive
fuzzy cognitive map, the roadmap for the improvement of industry 4.0
competencies in the steel industry was developed.

4. Result

In the first step of the current research, by reviewing the related
literature and research background, a total of 60 competencies of human
resources were identified in line with the fourth industrial revolution, as
well as 19 measures to improve these competencies. Following this, 19
identified measures were compiled in the form of a questionnaire and
given to 10 experts of steel industry in Yazd province. Then, in Excel
software, the steps of the fuzzy cognitive mapping method were
implemented on the data obtained from this questionnaire. After
establishing the final success matrix (FMS), the data from this matrix
was input into the FCMappear software and subsequently, using the

(1Y#)
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software pajek, the mapping between concepts was created. Next, in
order to improve the skills in this industry, a road map was prepared by
developing a scenario.

In the next step, 60 extracted competencies were compiled in the form
of a questionnaire and given to 10 steel industry experts in Yazd
province. They were asked to rate the importance of each of these
competencies in a five-point range from very high (9), to high (7) and to
very low (1). Finally, according to the opinion of the experts, the
competencies were prioritized using the intuitive fuzzy TOPSIS method,
among the 60 competencies, customer oriention with a relative
coefficient of 0.772 , process understanding/management index with a
relative coefficient of 0.661, IT skills index with a relative coefficient of
0.66, leadership skills with a coefficient of 0.633 and understanding of
information technology security with a relative coefficient of 0.629, were
identified as the top five competencies of human resources in line with
the industrial revolution 4.0. Other competencies were identified and
assigned to subsequent priority levels based on the investigation.

5. Discussion

Considering the examination of the important measures to improve the
competencies of human resources in line with the fourth industrial
revolution in the mentioned scenarios and the top competencies of the
TOPSIS method, it can be found that the competencies of understanding
the security of information technology and IT skills, which are among the
most important competencies, are effective in solving security issues
such as data hacking or cyber security for the adoption and deployment
of Industry 4.0. Also, having appropriate skills of current knowledge,
programming knowledge and the ability to process and analyze data
leads to the inclination of companies, in particular, the personnel related
to technology management to develop technology instead of buying
technology. On the other hand, it also leads to the growth and
stabilization of the company's R&D unit in the fields of computer science
and sciences related to Industry 4.0. Additionally, the influence of the
competences of motivation and willingness to learn, adaptability, ability
to compromise and cooperate, belief and trust in new technologies can be
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emphasized to conduct educational programs and seminars in the field of
digitization and automation. Furthermore, the acceptance of employees in
relation to the changes related to the digitization process and the
application of technologies related to Industry 4.0 at the company level
should not be overlooked.

In conclusion, the obtained results suggest that to attract and hire
human resources with the competencies of Industry 4.0, the steel industry
needs to consider candidates’ technical or professional competencies
along with their methodological, social and personal characteristics
during the recruitment process. Also, with the aim of improving the skills
of Industry 4.0 of the workforce working in the steel industry, it is
recommended that the managers and specialists of this industry provide
training opportunities and workshops to acquire these skills.
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Table 3: The comparison between groups suggested by the present authors and the

expert
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Table 4: Cronbach's alpha results
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Figure 3: IFCM graphic map for Actions to promote human resources
competencies in line with the Fourth Industrial Revolution in the steel industry
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Table 5: Fuzzy cognitive map indicators

Jolgc SNl | gyl S Jelge | Nt | oy i S
Factors | Outdegree | Indegree | Centrality | Factors | Outdegree | Indegree | Centrality
v 7.98 4.15 12.13 11V 3.8 6.76 10.56
2V 2.28 0 2.28 12V 6.48 0.69 7.17
3V 1.56 6.17 7.73 13v 6.13 2.79 8.92
4v 5.9 1.33 7.23 14V 0.72 10.07 10.79
5V 221 0.82 3.03 15V 6.95 0.73 7.67
6V 7.44 2.31 9.75 16V 3.89 6.5 10.39
v 6.8 4.24 11.04 17V 144 742 8.86
8V 8.79 1.38 10.18 18V 0.79 9.33 10.12
A% 3.78 7.81 11.59 19V 231 747 9.79

10V 6.87 6.61 13.03 - - - -
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Figure 4: Impact and impactability diagram
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Figure 5: The route of the first and second scenario
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Abstract

The present research was conducted with the aim of identifying the effective
factors of the competencies of heads of units and centers of Islamic Azad
University based on the second step statement of the Islamic Revolution, a case
study of Islamic Azad Universitg units in the northwest branches. During the
years 2021-2022, among the heads and vice-chairs of the Islamic Azad
University units in the northwest, we conducted the present study in two
gualitative and quantitative stages. In the first stage, a qualitative study was
conducted to examine and complete the components using the Delphi technique.
Then, a cross-sectional study with a descriptive approach tested the identified
factors in the larger community, determining the impact of each factor. In the

ualitative part, a semi-structured interview was used to identify factors, and in

the quantitative part, a researcher-made questionnaire was used to collect the
data. Simultaneously with data collection, a qualitative content analysis was
performed by identifying semantic units (codes) and classifying them into
categories. Then, one-sample t-test and Friedman's rank test were used to
analyze the data. The research findings indicate that 14 factors influence the
competencies of units and centers heads at Islamic Azad University, aligning
with the second step of the Islamic Revolution. Among these 14 factors, the
appointment of appropriate managers at Islamic Azad University holds the most
significant influence. The scientific and professional development of managers,
the revolutionary and Islamic competencies of managers, the components of
jihadi management, and the cognitive competence of managers are the five most
significant factors, respectively.

Key Words: managerial competencies, statement of the second step of the
Islamic Revolution, Islamic Azad University , northwest branches
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1.Introduction

Identifying and employing competent managers is one of the most
important challenges and concerns of organizations, especially scientific
and academic centers. Competence is a set of abilities, skills and
capabilities that enable a person to act creatively in different situations.
Competent managers play a key role in directing and controlling the
affairs of the organization by making the right decisions, providing
creative solutions and responding to their duties. The use of competent
managers is a factor in the sustainability and progress of organizations.

Within the system of the Islamic Republic of Iran, the selection of
competent managers, especially in academic centers, is of double
importance because these managers can become the basis for providing
better services to students and improving the level of public welfare. The
declaration of the second step of the Islamic revolution is a
comprehensive and forward-looking document that has outlined the path
of the rulers of the society. In this statement, the use of talented and
efficient human resources with a revolutionary and jihadist spirit is
emphasized. In order to fulfill the goals of this statement, the indicators
and components related to each of the competencies required by
managers at universities should be identified. Hence, developing a
competency model for the selection of managers of Islamic Azad
University is an important step towards realizing this.

It seems that identifying and employing competent managers at
universities, through the system of meritocracy in the selection of
managers based on the statement of the second step of the Islamic
Revolution, plays a key role in promoting the efficiency, effectiveness
and progress of these institutions. This will lay the foundation for the
education of revolutionary generations committed to the Islamic system,
as well as providing better services to the people.

2- Literature review

The research results of Hoffmann (1999), Job and Robosham (1997),
Levenson (2005), Palan (2005), Rabin, Mastura, CT Mariam and Zaini
(2007) show that the required competencies, appropriate to various
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departments, positions and organizations are different, as a result, a
number of organizations have defined their scope of competence
differently (Rita & Gracie, 2020). It is argued that the higher the
qualifications of university presidents are, the better the quality of the
education system is. Therefore, university managers, as the main
decision-making elements, should have the necessary competences and
qualifications for this important task (Elami Jahan &Taqavi, 2019).

Achieving the goals of the mission statement and the policies
mentioned in the "mission statement, policies and directions" requires a
strong, purposeful and effective management group and dynamic, caring
and conscientious faculty members. This is not possible without capable
and competent people. People who are selected by the competent
authorities, taking into account concrete and pre-determined criteria and
who are worthy to hold organizational and scientific positions. To
achieve this important goal, the first step is to identify the criteria and
indicators of the competence for the selection of managers and university
faculty members (Mosizadeh & Kaviani, 2018). In the process of
selecting the meritorious, the rule of law should take the place of
nepotism and the selection of leaders of organizations should be based on
the principles governing meritocratic organizations (Mousavi, 2019).

3- Methodology

This research was conducted with the aim of investigating the factors
affecting the competences of heads of departments and centers of Islamic
Azad University according to the statement of the second step of the
Islamic Revolution in two qualitative and quantitative stages. In the
qualitative phase, using semi-structured interviews with heads and deputy
heads of the units, factors affecting competencies were identified. In the
guantitative stage, using Delphi technique and questionnaire, these
factors were prioritized and confirmed.

In the qualitative phase, 16 heads and deputy heads of the units were
interviewed. Through qualitative content analysis of the interviews, 92
primary codes and 22 categories were extracted. These categories were
classified into six main categories including "individual competencies",
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"management competencies”, "organizational competencies”, "ethical
competencies”, "revolutionary competencies” and "competencies related
to the statement of the second step of the Islamic revolution™.

In the quantitative stage, a questionnaire with 22 questions was used
to collect the data from 270 heads and deputy heads of the units. The
findings of this stage showed that the six categories of competences
identified in the qualitative stage are also of great importance from the
heads and deputy heads’s points of view. Also, there is a significant
relationship between individual, managerial, organizational, moral,
revolutionary competencies and those related to the statement of the
second step of the Islamic Revolution with the general competence of the
heads and deputies of the units.

This research showed that the competencies of the presidents and vice
presidents of the Islamic Azad University units and centers correspond to
the statement of the second step of the Islamic Revolution in six main

categories including  "individual = competencies”, "management
competencies”, "organizational competencies”, "ethical competencies”,
"revolutionary competencies” " and "qualifications related to the

statement of the second step of the Islamic revolution” and can be
accordingly classified. These findings can be used to formulate the
competency model for the selection of presidents and vice presidents of
units and centers of Islamic Azad University and to improve the level of
their competencies.

4 -Result

This research examines the factors affecting the competencies of
heads of departments and centers of Islamic Azad University according
to the statement of the second step of the Islamic Revolution. The key
findings show that 14 categories and 159 open codes were identified for
these factors. These classes include the following: religious and belief
competencies, revolutionary and Islamic competencies, individual and
professional responsibility competencies, personality traits, justice-
oriented spirit, justice competencies, cultural competencies, perceptive
competencies, foresight competencies, scientific competencies and
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professional development, jihadi management components, mandatory
qualifications, and the appointment of qualified managers.

Additionally, using the one-sample t-test, the effect of each of these
factors on the competencies was investigated. The results showed that all
these factors have an impact on the competencies with a 95% confidence
level. Friedman's test was also performed to rank these factors. The top
five factors are, respectively, the appointment of qualified managers,
scientific competencies and professional development, revolutionary and
Islamic competencies, jihadi management components, and cognitive
competencies.

5- Discussion

The findings of this research are consistent with previous research.
Choosing the right managers as the most important factor affecting the
competencies. Other effective factors include scientific and professional,
revolutionary and Islamic competencies, as well as jihadist and
perceptive management. The findings of this research can be used to
improve the quality of management and leadership and increase the
efficiency and effectiveness of universities and other organizations and
institutions. Also, these findings provide the basis for strengthening the
competency-based human resource management approach.

This research was conducted at Islamic Azad University and the
findings may not be generalizable to other universities. Qualitative and
quantitative methods were used to collect the data, however, some
influencing factors may have been overlooked.
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Table 2: Descriptive statistics related to the factors affecting the competencies of
heads of units and centers of Islamic Azad University
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Table 3: Sample T-Tech test to determine the impact of the identified factors on
the competencies of heads of units and centers of Islamic Azad University
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Table 4: The results of Friedman'’s test to determine the significance of their

ranking and prioritization
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Figure 2: The model of the main factors affecting the competence of Islamic Azad
University presidents based on the statement of the second step of the revolution
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Abstract
Today, the research activities of knowledge-based companies are considered

important sources of transformation in the fields of technology and knowledge
production. The more advanced the level of these activities and the higher their
technological complexity are, the more innovative and competitive products
grow. The present study was conducted with the aim of providing a model for

etermining the level of technological complexity of research and development
in knowledge-based companies. In terms of its purpose, this research is part of
applied research, and regarding methodology, it is in the category of mixed
research. In the qualitative section, the data was collected from the literature
review and semi-structured interviews with 20 experts in the field of research
and development. First, seven categories were extracted for the complexity
levels of research and development, and the Frascati category (including basic
research, applied research, and experimental development% was selected based
on the experts’ opinions. Then, during three stages of coding (open, central and
selective), the influential factors in determining the level of complexity were
identified and the research model was formed. In the quantitative part, the data
was collected from a sample of 290 people from the target statistical population
(Golestan Science & Technology Park) throu a researcher-made
guestionnaire. Then, the data was analyzed and model fit test using structural
equation modeling method, was conducted. The data analysis was done usin
smart pls3 software. The results indicated a suitable fit of the data with the fina
model, including com;r)]lexity levels and 91 effective indicators in determinin
complexity levels. This model can be a suitable tool for research an
development departments of knowledge-based companies, in order to improve
the level of research and development based on global standards and create
transformation in the fields of technology and knowledge production and
increase added value.

Key Words:complexity,research and development,technology,knowledge base
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1.Introduction

Today, knowledge-based economy is considered one of the important
and influential areas in the economic development and growth of
countries. In this regard, knowledge-based companies, which are known
as the main engine of economic growth and development, play an
important role in the growth of the knowledge-based economy. During
the recent decades, industrial developments and innovations have
resulted from innovative and creative activities in knowledge-based
companies. Research and development activities make it possible for
knowledge-based companies to adapt to the changes and fluctuations in
the market through efficient methods, offer new products and achieve
sustainable competitive advantages. The more innovative and creative the
research and development activities in knowledge-based companies are,
the more advanced technologies and higher technological capabilities
become available, leading to the production of new more competitive
products and services., and increased productivity. An important factor
that has led developed countries to be the leaders in the knowledge-based
economy is the performance of advanced and fundamental research and
development activities, which has improved the efficiency and
effectiveness of activities and the production of innovative products with
advanced technologies. This has resulted in the growing share of
knowledge-based economy in these countries.

2. Literature Review

Brockel (2018) conducted a study titled “Measuring technological
complexity- current approaches and a new measure of structural
complexity”. In this research, while examining two existing empirical
measures of technological complexity, including the reflection approach
(Hidalgo &Hausman, 2009) and the knowledge synthesis difficulty
approach (Fleming & Sorenson, 2001), a new approach of structural
complexity is presented , and then, using these three approaches, Five
indicators are provided to measure the complexity of technology based
on the criteria of increasing complexity over time, larger research and
development, collaborative research and development, and spatial
concentration. Amsden and Tchang (2003) conducted a study titled “A
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New Approach to Assess the Technological Complexity of Different
Classes of Research and Development” (with examples from Singapore).
In this research, a framework for classifying activities that take place in
the form of research and development in different countries has been
presented. To determine the framework, the five classifications of
research and development, including pure science, basic research, applied
research, exploratory development and advanced development were used,
and eight criteria were used to identify the type of activity class and to
determine the level of complexity, including research search, research
objective, outputs, performance, time horizon, used techniques, required
qualifications and the scope of the work are presented.

3. Methodology

The current study is applied research with a mixed-method approach
for data collection which was carried out qualitatively and quantitatively.
The statistical population of the qualitative part of the research included
20 experts in the field of research and development and specialists of
knowledge-based companies who were selected using the snowball
sampling method. The desired data was collected through the semi-
structured interviews, and the sampling method was theoretical saturation
which ended with the interview of the 20th participant. Also, the
statistical population of the quantitative part of the research included
managers and experts of companies in Golestan Science and Technology
Park, and its statistical sample was determined by simple random
sampling and sample size table. Library and interview data were used to
collect the qualitative data. Also, a researcher-made questionnaire was
used to collect the data in the quantitative part of the study, which was
designed based on the findings of the qualitative part of the research. To
analyze the data of the qualitative section, content analysis and three
stages of coding (open, central and selective) were used. Also, for the
guantitative data analysis, structural equation modeling method was used
with smart pls3 software.

4. Result
The results of the present research can be actually a comprehensive
solution to solve the problem of the lack of advanced and complex
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research and development activities in most Iranian knowledge-based
companies. In the proposed model, to determine the level of
technological complexity of the research and development activities, 91
criteria in the form of six constructs (causal factors, background factors,
intervening factors, central category, strategies and consequences) were
identified and approved. These criteria include: 18 causal factors, 15
contextual factors, 11 intervening factors, 11 central factors, 21 strategy
items and finally 15 consequence items.

5. Discussion

Previously, Amsden and Tchang (2003) identified only eight criteria
to determine the level of technological complexity of research and
development activities (i.e., research search, research objective, outputs,
performance, time horizon, used techniques, required competencies and
work size) and were indifferent to the role of other factors. Unlike the
current research criteria, these eight criteria are only experimental criteria
and do not include theoretical criteria, and due to the small number of
produced criteria, they lack the necessary comprehensiveness to
determine the level of complexity, and therefore, may produce inaccurate
results. Zarei Mahmoudabadi et al. (2013) also identified factors that are
effective in evaluating research and development activities in the form of
two categories of input factors and output factors. These factors play a
role in the level of complexity of research and development activities, but
their number is limited to only six factors (including the number of
enrollments in science and engineering fields, the number of R&D
researchers, R&D costs, the number of scientific and engineering articles,
received international patents and export of advanced technology) which
is not enough to measure the level of complexity of research and
development activities. Mohammadzadeh et al. (2013) have also
identified and introduced very limited factors (including human capital,
company size, profitability, industry concentration and non-governmental
ownership) that are effective on the research and development activities
of companies. Therefore, the literature review showed that the studies
conducted regarding the research and development activities of
knowledge-based companies were not comprehensive enough.
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1. AVE: Average variance extracted
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Table 3: Open codes extracted from literature review and expert interviews
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Table 4: Axial coding results
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Table 5: Selective coding results
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Table6: Cronbach's alpha values and composite reliability and average variance
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Table 7: Divergent validity index using Fornell Larcker matrix
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Figure 2: The final model of standard coefficient
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Figure 3: The final model of significant coefficients
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Abstract

In this research, using the double-objective mixed integer linear
programming method, an optimal supply chain network for the collection and
recycling of urban waste has been presented in terms of source separation and
the uncertainty of per capita waste generation by citizens. Due to the uncertainty
in the parameters of the problem, the two-stage stochastic programming method
has been used to model the problem. The objective functions include an
economic function to minimize investment costs and a social objective function
to maximize the amount of recycling. In order to accurately solve the problem
on a large scale, the Lagrange release method has been used. To validate and
confirm the effectiveness of the model presented in this research, the model was
implemented on a case study in the city of Karaj. Accordin? to the obtained
results, to increase the amount of recycling in the waste supply chain network,
more infrastructural and operational investments are needed. B)é increasin
recycling, the harmful environmental and destructive effects of burying an
burning waste will be reduced. The Lagrange release solution method can be
used as a suitable method to reduce problem-solving time. In this research, it
was observed that the Lagrange release method can solve large-scale problems
Wilth appropriate accuracy and in less time compared to the commercial CPLEX
solver.
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1.Introduction

In Iran, 50,000 tons of waste are produced daily, of which only about
10% are recycled. In the city of Tehran, approximately 2% of daily urban
waste production is separated at the source. The operation of collecting
and disposing urban waste is very expensive due to the high investment
costs for the waste collection and transportation fleet and the need to
spend significant operational costs. Therefore, even small and partial
reductions in the operating costs of waste management lead to large
savings in the cost of municipalities. On average, between 60 and 80
percent of urban solid waste management costs are related to waste
collection and transportation costs. While in the world, on average, 70%
of the produced waste is recycled, optimistically, this figure reaches
about 20% in Iran, and this means that in the country, about 16 million
tons of waste are buried in the ground without being recycled. One of the
important reasons for the low waste recycling in Iran is the lack of
separation from the source of all types of waste produced in the country.
The purpose of this research is to reduce the costs of urban waste
management through separation at the source of waste and creating
special hubs for each type of separated waste.

2- Literature review

Among all municipal solid waste management strategies, waste
recycling has received more attention than other options due to its impact
on economic growth in addition to protecting the environment and
human health. Given the need for investment in collection and disposal
facilities along with high operating costs, conducting waste collection,
recycling, or disposal operations is very costly. Therefore, a slight
improvement in this process causes a significant reduction in the costs of
municipalities (Babaei et al., 2017). The meaning of solid waste
management is a set of coherent and systematic programs and laws
related to the control of production, collection, transportation, separation,
recycling and burial of waste based on the principles of public health,
economy and conservation of biological resources (Akbarpour Shirazi et
al., 2015). According to the conducted research, urban solid waste
management can be considered as a supply chain network design
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problem (Mohammadi et al., 2019). This network includes facilities such
as waste collection stations, transfer stations and recycling and disposal
facilities. In the process of household waste collection, waste collected
from local collection stations is first sent to transfer facilities where it is
unloaded from municipal collection trucks and loaded into larger trucks
to be transported to landfills in bulk (Habibi et al., 2017). In order to
design an efficient and suitable supply chain network for urban waste
collection, mathematical programming models can be used to improve
the performance of this network by optimizing the location of facility
locations and their allocations, and therefore, making them valuable tools
for improving overall supply chain efficiency (Habibi et al., 2017). Since
the parameters and information required for designing the waste supply
chain network are not always certain, designing the supply chain in a
deterministic way decreases its practical efficiency. Therefore,
considering uncertainty in designing the model is inevitable (Rahimi &
Qadavati, 2017). The findings from previous research indicate that, in the
majority of studies, the issue of waste separation at the source and the
establishment of hub centers for each type of the separated waste have
not been taken into consideration; therefore, in the present study, both of
the above mentioned issues have been taken into consideration in
designing the model.

3- Methodology

Building on the points mentioned, this research is an attempt to design
a multi-level supply chain network for urban waste collection and
recycling, focusing on source segregation and uncertainty in citizens' per
capita waste generation. This supply chain network includes urban points
(segregated waste collection tanks) as waste collection centers, transfer
centers or hubs for separated waste, recycling centers, as well as burial
centers and waste incinerators. The flow of materials in this supply chain
is considered in such a way that the waste is separated at the source by
the citizens and placed in the tanks specific to each type of waste. Then,
these wastes are transported by collection trucks to the hub or waste
transfer centers specific to each type of waste, and then, transported by
larger trucks to recycling centers and disposal centers (including burying
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or burning waste centers). In order to design the network, a mixed integer
programming problem is designed, which includes two economic and
social objectives. The first objective function seeks to minimize initial
investment and operating costs, while the second objective function, that
is, the social objective function, focuses on maximizing urban waste
recycling. In order to take into account, the uncertainty in the citizens' per
capita waste generation, a two-stage random programming method has
been used. In order to linearize the above two objective functions, the
epsilon constraint method is used. Also, using a case study in the city of
Karaj, the efficiency of the designed model has been investigated. The
solution method used to solve the presented model in large dimensions is
the Lagrange release method, which is classified in the group of exact
problem-solving methods.

4- Results

In the present study, with the aim of addressing the existing research
gap, an integer linear programming mathematical model was developed
for designing the waste collection and recycling network, focusing on
source separation and the establishment of hubs for each type of
separated waste.

In this research, in addition to the concept of recycling, the concept of
separation hub was also considered in the design of the supply chain. In
order to validate the model, a case study was conducted in Karaj and its
results were presented. Collecting suitable data to solve the problem was
one of the problems of designing the model due to the high amount of
required data and the difficulty of accessing some statistics. According to
the obtained results, in order to increase the amount of recycling in the
waste supply chain network, more infrastructural and operational
investments are needed. By increasing recycling, the environmental and
destructive effects of burying and burning waste will be reduced. The
Lagrange release method can be used as a suitable solution method to
reduce problem solving time in problems with high values. In this
research, it was observed that the Lagrange release method can solve
problems with high values with appropriate accuracy and in less time
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compared to the CPLEX solver. Therefore, it can be said that the
innovations of this research include the development of the waste
collection and recycling supply chain model under uncertainty,
considering the separation hubs, using the Lagrange release method to
solve the model and the case study of Karaj city.

5- Discussion

The purpose of this study was to design a multi-objective
mathematical model to manage municipal and hospital waste. Hence,
after reviewing the related literature, the gap in the existing studies was
determined. In the studies conducted in the relevant articles, it was found
that the specialized hub for each type of waste was not included, and only
in a few articles, the concept of recycling was considered in the design of
the supply chain. Also, to the researchers' best knowledge, no article was
found in which exact solution methods were used to reduce the difficulty
of solving the problem. Considering the collection and recycling supply
chain network presented in this research and also based on the literature
review, issues such as routing the movement of waste collection and
transportation trucks in the mentioned network, production and storage
planning for recycling centers, using heuristic and meta-heuristic
solution methods to solve the model which are combined with other exact
mathematical solution methods such as Lagrange release, considering
environmental objective functions such as pollution reduction in the
waste transportation and recycling process and considering the
uncertainty in the capacity of facilities can be considered as the subject of
future research.
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Figure 2: Municipal areas in Karaj city
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Table 1 - The percentage of production of household waste components
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Weight percentage in Tehran Average weight percentage in the Type of waste
waste country
74.56 72.04% (FD) 5 Llony
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Plastic
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Table 2- Estimated population of Karaj city in 2040

815 i adlaio 1 2 3 4 5
Regional Municipality
1¥90 Jlo 0 Camos 128,943 97,500 97,681 202,000 225,000

Population in 2015

VFYe Jlo Comos 8590 622,498 470,700 471,547 975,195 1,086,232

Estimated population in
2040

531 5t Ao 6 7 8 9 10
Regional Municipality

WA Jlw 48 Comes 245,000 195,000 140,454 175,000+ 87,026
Population in 2015

VPV Jlo Comos 3590 1,182,786 941,401 678,509 844,847 420,135

Estimated population in
2040
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Table 3- Epsilon values of the second objective function

k o
1 478,002
2 956,004
3 1,434,006
4 1,912,010
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Table 4- Values of objective functions for different epsilons

(c¥)pgs Bun gl ludo (olog 3)lbe ,138)Jg) Bua &b ,lade k
The value of the second The value of the first objective
objective function (tons) function (Thousand billion
tomans)
1,848,079 16,741 1
1,848,079 16,741 2
1,848,079 16,741 3
1,912,010 16,748 4
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Table 5- Results of solving by Lagrange method

(436) Jo> oylo; (w0 pd) St 8 (plogd) ol Bud U J> (g,
Solving time (seconds)  Optimum gap%o Main objective solution
function(Toman) method

16,748,962,977 oS

16,748,831,666  5i1,8Y g5l

120 Almost zero Lagrange
liberation
16,604,867,760 EXC S W
210 .86 oo

Integer release
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Table 8- The number of waste separation container and the number of trucks
required for waste collection
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10 33 1678 175 8 Wiloww
Metal waste
5 15 733 72 9> Slowwy
Wood waste
265 880 47,949 5279 5 Slowy
wet waste (organic)
33 142 5931 457 Sy Silowan
Plastic waste
24 95 4280 376 lg8e g (GIELS Wiloww

Paper waste
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Table 6- Location and capacity of hubs

(09) @ ity cudyb P sl (5,10 405 allio b g
Daily capacity of the hub (tons) Hub establishment Hub type
municipal area
8 6 U slows Silowwy ol
Hospital waste hub
148 6 Sl Silowny b
Glass waste hub
184 6 S Wlowy
Metal waste hub
80 7 295 Slowy O
Wood waste hub
1200 1 ) Sy 5 Slowwy ol
Area 1 wet waste hub
148 10 Y gy Sty ilowny b
Hub of plastic waste area 1
107 10 Y sy I wilowwy O
Hub paper waste section 1
1108 8 Y sy 5 dilowwy O
Area 2 wet waste hub
137 8 Y sy Sty dilowwy o
Hub of plastic waste area 2
98 9 Y s JEE wlomy w2

Hub paper waste section 2
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Table 9-Sensitivity analysis of the fixed cost target for the establishment of the hub

(O )digdos ansp  (Hlog)Slles aiuipr  (ologh) syl i8 aslo pur &y s

o dlass b coli a3

Transportation Operating cost | Investment cost Number Hub fixed
cost (Tomans) (Tomans) (Tomans) of hubs cost
3,288,250,993 2,157,509,232 11,308,202, 752 16 Hasit s>
3,267,423,684 2,157,509,232 11,164,202,752 40 Does not »,l.

have
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Figure 4- Sensitivity analysis of removing the fixed cost of establishing the hub
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Table 10- Results of sensitivity analysis of epsilon limit

(Olog)Jiigdos aizza (plogi) Slbos a3 (Olg) Sd @l okl Cudgaoms jlado
Transportation cost Operating cost Objective function  Epsilon limit value
(,Tomans) (tomans) (Toman)
3,270,646,268 2,177,594,624 16,741,037,456 1,848,079
3,274,974,664 2,173,479,340 16,741,250,567 1,864,061
3,279,335,524 2,169,363,912 16,741,495,999 1,880,044
3,288,250,993 2,157,509,232 16,748,962,977 1,912,010

3,290,000,000
3,285,000,000
3,280,000,000
3,275,000,000
3,270,000,000

3,265,000,000
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Figure 5- Results of sensitivity analysis of epsilon limit
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