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Abstract

This article identifies the key factors influencing organizational systematization promotion from the perspective of the
sustainability paradigm in the oil and gas industry. This is a fundamental mixed paper (qualitative and quantitative).
The qualitative population consisted of 25 expert subjects working for of oil and gas sector. The quantitative statistical
population included all managers and senior specialists with at least 10 years of managerial work experience in various
oil and gas sectors. The number of statistical samples was determined as 381 people through Cochrane correlation and
was selected using a convenient sampling method. Data analysis was done in two qualitative and quantitative parts.
In the qualitative part, by using the theme analysis, the output of the interviews was designed and presented in the
form of a model of the key factors of improving system stability from the perspective of the sustainability paradigm
in the oil and gas industry. In the quantitative part, the components of the qualitative model were converted into
a questionnaire and after checking and confirming the validity and reliability, respectively, with the theme approach
and checking the internal consistency of the items with Cronbach’s alpha index, they were distributed among the
statistical sample. The results of the conceptual model validation indicate the approval of the model extracted from
the qualitative part of the research; thus, the measurement model and the structural model have a good statistical
fit. The results showed that the dimensions of improving organizational system ability from the perspective of the
sustainability paradigm in the oil and gas industry include (quality of human factors, structural quality, stability
and unity of procedure at macro levels, commitment to the core process, and process monitoring and performance
management) and oil and gas industries policymakers should pay special attention to them to promote systemability
from the perspective of sustainability policies in this industry.

Keywords: systemability, sustainability paradigm, organizational reliability, sustainable supply chain, oil and gas
industry
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1 Introduction

Improving performance, considering efficiency and effectiveness in supply chains, is among the basic challenges of
supply chain management policymakers. One of the advantages of achieving high performance at the level of a supply

∗Corresponding author
Email addresses: firouz.kh@gmail.com (Firouz Khodaei), taghizadeh@iaut.ac.ir (Houshang Taghizadeh),

dr.bagherzadeh@yahoo.com (Majid Bagherzadeh Khajeh)

Received: April 2023 Accepted: July 2023

http://dx.doi.org/10.22075/ijnaa.2023.30944.4521


280 Khodaei, Taghizadeh, Bagherzadeh Khajeh

chain is providing fast, affordable, and quality products and services to customers and global markets. Accordingly,
it is necessary to investigate and examine supply chains and their constituent components measuring and improving
performance at micro and macro levels to improve activities [4].

Measurement is considered a key advantage in industrial and systems engineering activities, especially in supply
chains, and most organizations use performance measurement as a key to control and plan their plans and management
systems. Therefore, the importance of measuring supply chain performance particularly adds to the importance of
improving its reliability. Moreover, approaches including evaluating the reliability of the system from the perspective
of quality and durability are adopted in addition to the results-based common indicators including providing fast,
affordable, and quality products and services to evaluate the performance of the entire supply chain as a complex
socio-economic system [8]. Systemability is one of the evaluation approaches from the reliability perspective, which
offers a critical and creative perspective on the performance evaluation category from both quantitative and qualitative
aspects. Generally, reliability is the ability of a system, such as a supply chain as a complex socio-economic system to
perform a specific function under stated conditions within a specified time frame.

Therefore, this is defined in statistical terms, for simpler systems of natural sciences and engineering, and even
from the point of view of supply and maintenance of production devices in factories.

For the first time, Cox [2] proposed Systemability as an indicator from the perspective of system performance
evaluation, indirectly through the study of the relationship between the environmental condition and the hazard rate
in evaluating the adaptability of the system to ideal and predetermined conditions. He presented the indicators of
relative hazard (disturbance) and cumulative hazard of deviation in the system in connection with the evaluation of
the systemability of variables [14]. In these studies, it was assumed that each variable in the system is influenced by
various factors, including qualitative indicators, and the values of deviation from the standard for all the aforementioned
indicators were considered as a specific rate between zero and one. In this model, values close to 1 indicate the strong
influence of external influencing factors on the variable, and values close to zero indicate a favorable environment and
close to the ideal (laboratory) environment and the lack of influence of external factors on the said variable in the
system.

Reinhart et al., [15] identified the obstacles related to the optimization of production processes and factory opera-
tions by designing systemability indicators as a basis for evaluating the strength and continuity of assembly processes
in interaction with the complexities between environmental factors in the business system and considered studying
the factors and systematization promotion barriers at different levels necessary to obtain a proper understanding of
industrial environments [7].

Pham [12] has introduced systemability as a more quantifiable concept compared to the findings of previous
researchers. Pham’s [12] systemability considers the system error rate in its environment under changes of a random
variable relative to a controlled and isolated situation (in the form of an internal reliability function). Pham has
introduced a new mathematical function called systemability, which considers the error rate of the system in its
environment under changes of a random variable relative to a controlled and isolated state (in the form of an internal
reliability function). The basic mathematical model presented by him has defined systemability as an integral of an
exponential function with the variable of error changes from the main function and uncertainties caused by the real
environment compared to the laboratory environment at a certain time.

The development of quantitative models of system stability by Persona et al. [9, 10] to quantitatively evaluate this
variable is suggested in the industry sector and areas, including operation management, process agility and flexibility,
equipment maintenance, expected quality and ideality of production materials, and industrial environment conditions
forecasting. Later, Pham [13] in his new research presented the estimated systemability function to improve the
outputs and bring it closer to the real-world situation, using the Taylor series expansion to predict and estimate the
likely behavior of variables in the (real) field environment. Along with Pham’s efforts, Borgia et al. [1] also redefined
the reliability related to the (ideal) laboratory environment in the form of a systemability function with the help of the
ratio of the gamma statistical distribution to the Willbull distribution. Borgia et al. [1] redefined the reliability related
to the (ideal) laboratory environment in the systemability function with the help of the relative function of the Gamma
statistical distribution and the Weibull distribution. Next, Pham [13] presented the estimated systemability function
using Taylor series expansion to estimate the behavior of variables in the (real) field environment. The development
of quantitative models of systemability by Persona et al. [9, 10] for the quantitative evaluation of this variable in the
industry sector has been suggested in other fields including operation management, repairs and maintenance of devices,
expected and ideal quality of materials required for production and the industrial environment conditions forecasting.
Despite this, other models have been presented to evaluate the reliability of supply chains evaluate systemability
[22]. A quantitative model of systemability was presented by Persona et al. [9] in preventive maintenance. The
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aforementioned researchers emphasized the sensitivity of non-quantitative indicators and considered the importance of
identifying and evaluating qualitative indicators affecting systemability as essential to system knowledge and proper
evaluation of its performance.

Accordingly, despite the efforts of the mentioned researchers to quantify the concept of systemability and evaluate
it through numerical calculations, according to their admission, the said concept has its complexities based on its
initial definition, and the efforts to perform numerical calculations modeling of this concept has only been able to
cover a very small portion of it. Therefore, the roots of systemability and the factors involved in that concept, both
from the positive and facilitating aspect and the negative aspect and as obstacles, are still being investigated and
identified by active researchers in this field. According to Persona et al. [11], each of the efforts made to quantify the
level of systemability in industrial settings, has so far been able to estimate and predict a small part of the variables
in a small part of the process in the form of mathematical models. Systematability is a much more complex concept
than it can be easily quantified and measured at the factory level or in supply chains. All the quantitative models of
systemability evaluation at the supply chain level have a basic weakness, which is the simplicity of quantitative models
and the impossibility of introducing qualitative variables affecting systemability and improving system reliability.
Systemability can be considered from a quantitative perspective as a new reliability function for different industrial
environments [11]. However, from a qualitative point of view, systemability refers to the business environment and
the sociability of change to improve the situation. Industrial applications often see the difference between laboratory
reliability testing under standard conditions and the reliability of a component or system when operating in different
environments and real-world conditions. In effect, the reliability variable is significantly influenced by environmental
factors. Environmental factors may change the failure rate, reliability, and systems availability [18, 20].

Despite the advances in renewable energy sources, a large part of the global economy is still significantly dependent
on the oil and gas sector. But this sector has a negative and significant impact on the environment and society. A
sustainable supply chain management system in the mentioned industry can help reduce and resolve some environ-
mental and social issues [21]. However, the research conducted on sustainable management in oil and gas supply
chains is limited in cases, and the determinants that influence the adoption and implementation of sustainable supply
chain management practices and their impact on operational and business performance are deeply analyzed [3]. The
overlooked variables and factors from the pathological aspect of chains mainly focused on the systemability and relia-
bility of the chain from the perspective of qualitative factors. Accordingly, this article tries to fill this research gap by
identifying and analyzing the impact of sustainability determinants in the supply chain related to Iran’s oil and gas.

The identification of systemic obstacles to the acceptance of the sustainability approach and paradigm and its
application at the chain level is a big challenge of research on supply chains sustainability, especially in the oil and gas
industries [5, 7]. the acceptance and alignment of organizational systems within the supply chain are significant for the
effective and successful implementation of sustainability processes, especially in the oil and gas industry; hence, it is
necessary to address the research issue, especially in the oil industry-related supply chains. So far, various researchers
have tried to reveal the qualitative barriers to implementation regarding the adoption of sustainable systems in oil and
gas industries supply chains at different levels, especially in developing countries, using different theoretical bases and
approaches [5, 17, 19, 20]. Further, it is an innovative aspect of this article to address sustainability performance in
terms of entering the theoretical foundations of reliability theory from natural sciences in the form of systemability in
the absence of research in this field. From the systemability point of view, from the theoretical foundations perspective
of reliability in economic and social systems, the factors to ensure the correct adjustment of a system can be defined
as hard factors and soft factors. This article identifies the key factors for promoting organizational systemability from
the perspective of the sustainability paradigm in the oil and gas industry, and thus, researchers have focused more on
soft factors and their identification.

2 Methods and tools

This is a qualitative and quantitative fundamental paper. The main rationale of the current article in using the
theme analysis research plan is the lack of systematic studies from a qualitative perspective in the field of oil and
gas industries in Iran, especially in terms of involved and affecting factors. Therefore, in this paper, the researcher is
trying to present it for the first time. In this article, data were collected through field observations and semi-structured
interviews as techniques for collecting qualitative data and forming a conceptual model. Also, the questionnaire tool
has been used to evaluate and validate the research model. The validity and reliability of the questionnaire have been
checked and confirmed by theme approaches and internal consistency checks, respectively.

The qualitative section statistical population includes conducting semi-structured interviews with experts active
in the oil and gas industries, who were selected by purposeful sampling. The experts have at least a master’s degree
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in related to administrative sciences fields and have been active in oil and gas-related companies as managers and
assistants of different departments in the said companies. After achieving theoretical saturation, 25 experts have been
selected from within the statistical community to collect the data for the qualitative section. At the beginning of
each interview, the objectives of the research were explained to the interviewee. Then the importance and necessity
of the research were explained followed by the research variables definitions. Thus, the interviewees presented their
experiences and observations regarding the research topic. Often, they were asked several questions to better explain
the issues and objectives of the research, and they provided the researcher with more detailed information. Each
interview lasted between 25 and 60 minutes. In the end, the researcher asked the interviewee questions about the
interview process and procedure.

In this paper, first, all the extracted factors from the literature were considered as codes. Then, considering the
concept of each code, the codes were categorized into similar concepts, and then the research concepts (themes) were
formed. According to the theme analysis of 25 interview files, main dimensions, and sub-categories were extracted for
systemability promotion, which is presented in the form of a table in the following main category, sub-category, and
codes and their frequency.

The quantitative statistical population included all middle and senior managers with at least 10 years of managerial
work experience in the field of management in various provincial and national sectors in the lower-level oil and gas
industries (extraction, production, and distribution) and the upper-level of the supply chain (distribution). Also, senior
specialists in the ranks and headquarters of the National Iranian Oil Company and National Gas Company of Iran and
affiliated organizations who had at least 10 years of work experience were included in the research population. The
exact number of the statistical population was unknown to the researcher for its size and diversity. Taking into account
the goals and quantitative approaches used in the research and due to the unknown size of the statistical population,
the number of samples has been calculated using the Cochrane relationship for populations with an unknown number,
taking into account the standard deviation of 0.667 in the form of the following equation. Thus, confidence limits of
0.95 with z0.025 = 1.96 and error level e=0.05 have been calculated for a sample of 381 subjects.

n =
Z2

α
2
σ2

e2
=

1.962 × 0.6672

(0.05)2
= 380.31 ≈ 381 (2.1)

Later on, following the extracting and finalizing the subjects following the process of conducting the qualitative
part of the research, a questionnaire with 59 items was organized in the form of a 5-point Likert scale, and experts
were asked to give their opinion about the status of each item in improving systemability from the perspective of
sustainability paradigm in Iran’s oil and gas industry. Before distributing the questionnaires and collecting the final
data, their validity has been investigated and confirmed using the content validity method and its reliability using the
re-testing method. The data was collected and distributed in three ways, including face-to-face distribution, letter and
fax, and internet distribution of the questionnaire among the members of the statistical sample. Hence, 450 subjects
were determined for their availability and willingness to provide answers. Then, 50 questionnaires were distributed
by hand (paper printout), 100 by letter and fax, and 300 questionnaires were distributed online among the members
of the statistical sample. After two rounds of follow-up regarding the completed questionnaires, the researcher finally
received 406 responses, among which 25 were discarded for incomplete information; and finally, 381 completed and
valid questionnaires were analyzed to provide the researcher with data analysis.

In the qualitative part of the research, by using the theme analysis method, the interviews’ collected data were
designed and presented as a conceptual model of the research in the form of a model of key factors to improve
systemability from the perspective of the sustainability paradigm in the oil and gas industry. In the quantitative part,
the presented model was validated and finalized using the first and second-order confirmatory factor analysis approach.
Thus, after collecting the data, the conceptual model of the research has been tested from a statistical point of view,
using Smart PLS 4 software.

3 Findings

A group of 25 research experts was interviewed, including senior and middle managers active at the ministry level
and provincial general managers in the oil and gas industry. The 13 (52%) interviewed subjects held Ph.D. degrees in
various specialized categories, with 12 (48%) interviewed subjects holding a Master’s degree in administrative sciences-
related fields. The demographic information of the statistical population included five variables of gender, marital
status, age, education level, and work experience. Table 1 presents the demographic variables of the research, which
was analyzed through the collection of 381 questionnaires.
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Table 1: Statistical population demographic information

Variable Level Percentile Variable Level Percentile

Gender
Male 322 (84.51%)

Education
Bachelor Degree 49 (12.89%)

Female 59 (15.49%) Master Degree 229 (60.26%)

Age

Less than 35 3 (0.79%) PhD 102 (26.84%)
35-40 108 (28.42%)

Marital status
Single 11 (2.89%)

41-45 126 (33.16%) Married 369 (97.11%)
46-55 70 (18.42%)

Work service

Less than 10 17 (4.47%)
Over 55 73 (19.2%) 10-20 127 (33.42%)

Total 381
21-25 181 (47.63%)
Over 25 55 (14.47%)

Table 2 presents the themes extracted from the theme analysis in the form of systemability promotion factors from
the perspective of the sustainability paradigm in the oil and gas industry.
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Table 2: Key factors to improve systemability from the perspective of sustainability paradigm in the oil and gas industry
Main-
category

Sub-category Codes Sign Frequency

Structural
quality

The quality of
organizational structures
for sustainability

The presence of a suitable variety of skills, abilities, and experi-
ences following strengthening the principles of sustainability in
human resources active in relevant organizations of the oil and
gas industry.

V1 25

Establishing an atmosphere of mutual trust between organiza-
tion members and policymakers regarding proper guidance and
implementation of sustainability activities.

V2 11

The absence of organizational resistance culture against the pro-
cess of changes in line with the implementation and execution of
sustainability policies in the oil and gas industry.

V3 35

The quality of
inter-organizational
structures for
sustainability

The presence of effective communication channels between
macro sustainability policymakers in the oil and gas industry
with employees and officials at different levels of the chain.

V4 8

The presence of mutual trust between the macro-policy makers
of sustainability in the oil and gas industry with the operational
managers and supervisors of the different layers of the supply
chains in that industry.

V5 5

The high commitment of contractors and suppliers in the imple-
mentation of sustainability policies in the oil and gas industry

V6 19

Commitment to solving challenges related to lack of coordination
and implementation of sustainability principles in different levels
of the chain

V7 14

The quality of
information and
communication
structures

The presence of sufficient transparency regarding the informa-
tion flows related to sustainability in the upstream of the oil and
gas supply chain

V8 25

The presence of sufficient knowledge of interactions in the busi-
ness environment regarding different levels of oil and gas supply
chains from a sustainability perspective.

V9 16

Utilizing the approaches of information and communication
technology in continuous improvement and promotion of sus-
tainability of the oil and gas industry

V10 13

Utilizing information systems with compatible and suitable
structures in the management of data related to sustainability
in the oil and gas industry

V11 8

The quality of
financial structures
within the industry

Absence of structural limitations in budget allocation in line with
the implementation of sustainability activities in the oil and gas
industry

V12 11

The presence of appropriate investment structures in providing
the initial costs of sustainability in the oil and gas industry

V13 16

Relying on stable and reliable financial resources and the absence
of temporary cost resource allocation structures in providing sus-
tainable costs in the oil and gas industry

V14 18

The quality of
financial
structures at
the macro level

Absence of pressure in order to reduce the costs and the final
price of the products through the reduction of the sustainability
charge in the oil and gas industry from the upstream bodies and
institutions.

V15 12

The absence of legal and extra-legal obstacles in providing funds
related to the promotion of sustainability in the oil and gas in-
dustry

V16 16

Human factors
quality

The quality of human
factors from an
organizational
perspective

The dominance of the culture of attention to promoting effec-
tiveness instead of efficiency regarding activities related to sus-
tainability among employees in the oil and gas industry.

V17 6

The presence of a sense of social responsibility and incentives
with immaterial and extra-organizational roots in human re-
sources in the proper implementation of activities related to sus-
tainability in the oil and gas industry.

V18 18

Law-abiding and conscientious human resources towards activi-
ties related to sustainability in the oil and gas industry at dif-
ferent levels (chain and organizational)

V19 14

The quality of human
factors from an
inter-organizational
point of view

The presence of a sense of business ethics and principles appro-
priate to sustainability goals among suppliers and contractors
involved in the oil and gas industry

V20 18

Using contractors and suppliers committed to implementing sus-
tainability policies in the oil and gas industry

V21 13
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The presence of a high level of social responsibility in
human resources active at different levels of the chain,
including procurement, supply outside the official (gov-
ernment) system in the oil and gas industry in relation to
the implementation of the sustainability principles

V22 12

The presence of appropriate high social and moral val-
ues among employees and at different levels (individual,
organizational, chain, industry and society) outside the
official (government) system of the oil and gas industry,
which is in line with sustainable values.

V23 22

The quality of human factors
from a social point of view

Appropriate and sufficient awareness among members of
society (as energy consumers) regarding the importance
of implementing sustainable practices in the oil and gas
industry.

V24 7

The presence of appropriate and sufficient awareness of
the society (energy consumers) regarding the necessity of
cost allocation (extra cost of energy consumption) for the
implementation of sustainable practices in the oil and gas
industry.

V25 15

The presence of a suitable level of social responsibility
among members of the society for the implementation of
sustainable practices in the oil and gas industry.

V26 19

The presence of a high social awareness regarding the
risks and complications caused by not implementing sus-
tainable practices in the oil and gas industry and putting
pressure on the officials in case of negligence.

V27 19

A high level of socialization regarding moral values and
social duties regarding the necessity of implementing sus-
tainability principles in the oil and gas industry

V28 35

Human factors quality
from a managerial point
of view

The commitment of senior management in carrying out
sustainability efforts in accordance with planning and
macro policies in the oil and gas industry

V29 28

The presence of mutual trust between managers and other
members of the organization regarding the proper direc-
tion of resources and the correct management of sustain-
able activities in the oil and gas industry.

V30 28

The awareness of the senior management of the oil and
gas industry about the benefits of sustainability for the
industry and society and the need to make decisions com-
patible with the environment and in line with the sustain-
ability principles

V31 13

The presence of a culture of attention to effectiveness in-
stead of efficiency regarding activities related to sustain-
ability among senior managers and key people in the oil
and gas industry.

V32 14

Stability and unity
of direction at
macro
political-economic
levels

Macro-level stability in
favor of expanding
sustainability
opportunities

Establishing political stability (in related upstream insti-
tutions of the country) for the implementation of policies
related to the development of sustainable opportunities
in the oil and gas industry.

V33 13

Establishing relative stability and long-term alignment
of macro policies in various areas with direct effects and
related to promoting sustainability in the oil and gas in-
dustry.

V34 16

The lack of influence of stabilization trends in the oil and
gas industry from the changes in the macro political en-
vironment of the country

V35 13

Non-interference of political parties and factions in issues
related to the oil and gas industry, especially in the field of
policy making in the field of sustainability for the benefit
of their party-faction interests.

V36 12

Establishing relative economic stability at the macro level
and its favorable impact on policymaking in the field of
sustainability in the oil and gas industry

V37 11

Unity of direction in the
direction of expansion of
sustainability
opportunities

The presence of a systematic and specific framework in
the design and implementation of macro policies related
to the oil and gas industry in line with the development
and expansion of sustainable opportunities for members
of active chains.

V38 16
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The presence of a high level of coordination between various
government and private institutions and bodies in the imple-
mentation of policies related to the promotion of sustainability
in the oil and gas industry.

V39 11

Maintaining the procedure from the point of view of continu-
ous support in the implementation of laws by different govern-
ments, without taking into account the considerations related to
changes in party and factional politics in governance to adopt
environmentally friendly policies in the long term of the oil and
gas industry.

V40 7

Alignment of resource stabilization policies in other energy fields
with macro policies related to the oil and gas industry for the
development and expansion of sustainability opportunities.

V41 9

Process monitoring and
performance
management based on
sustainability promotion

Evaluation and monitoring

Establishing a suitable link between the sustainability evaluation
systems outputs and rewards and incentives at different levels in
the oil and gas industry

V42 17

Using formal and pre-determined criteria to measure sustainabil-
ity performance in different sectors in the oil and gas industry

V43 11

Using formal and predetermined criteria to determine the imple-
mentation status of sustainability approaches at different levels
of supply chains in the oil and gas industry.

V44 11

Using appropriate monitoring tools in evaluating and measuring
the performance of processes related to sustainability in the oil
and gas industry

V45 6

Performance of suppliers
and contractors

The presence of appropriate and sufficient recorded processes in
evaluating the performance of suppliers and contractors involved
in the oil and gas industry

V46 8

Utilization of performance monitoring and measurement tools in
the oil and gas industry related to sustainability at the level of
suppliers and contractors

V47 9

Utilizing appropriate standards related to sustainability assess-
ment to review suppliers and contractors active in the oil and
gas industry

V48 9

The necessity of obtaining environmental permits and certifi-
cates for suppliers and contractors related to the oil and gas
industry in accordance with the sustainability principles

V49 7

Capability management to
promote sustainable
performance

The presence of appropriate and sufficient training programs
from the perspective of promoting sustainable performance for
human resources active in the oil and gas industry

V50 10

Providing the necessary and sufficient tools and facilities to hu-
man resources to implement sustainable approaches in the oil
and gas industry

V51 10

Establishing appropriate motivational activities in line with
planning to improve performance from the perspective of imple-
menting human resource sustainability activities in the oil and
gas industry.

V52 8

The absence of a gap between education and professional needs
to improve performance related to sustainability in human re-
sources active in the oil and gas industry.

V53 11

Commitment to process

Reliance on procedures
and processes instead of
depending on people and
charisma

Emphasis on the codified, written and predetermined central
process verses the person-orientation in adopting and determin-
ing micro and macro policies of sustainability in the oil and gas
industry.

V54 11

Applying priority in citizenship and implementation of protec-
tive laws at the upstream and governance levels regarding im-
proving the level of sustainability in the oil and gas industry over
non-aligned policies within the process, circulars and small

V55 19

The presence and
acceptability of
sustainability processes
and procedures

The presence of appropriate regulations and acceptable sustain-
ability standards at operational levels related to improving the
level of sustainability in the oil and gas industry

V56 9

The presence of coherent strategic plans and procedures to pro-
mote the sustainability of supply chains in the oil and gas in-
dustry.

V57 11

The presence of a coherent and transparent reward and punish-
ment system with the aim of leading human resources in the
proper implementation of sustainable activities in the oil and
gas industry.

V58 10
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High acceptability of procedures and regulations related to
promoting sustainability at different levels of active employees
in the oil and gas industry

V59 8

The summary of the theme analysis approach output shows that a total of 826 open codes were extracted without
repetition, which were finally summarized in the form of 59 guided codes. Also, the aforementioned codes were
formed in the framework of 5 main categories and 16 sub-categories and the conceptual model of the key factors of
systematicity based on the theoretical literature of sustainability in the oil and gas industry.

The items identified as systematicity promotion factors with an emphasis on the sustainability paradigm in Iran’s
oil and gas industries were prepared and organized in the form of a questionnaire to validate the model (Table 2),
and distributed among the statistical sample after checking and confirming the validity and reliability. Later on,
the collected data was entered into SmartPLS according to the conceptual model and statistically analyzed with the
confirmatory factor analysis approach.

In the following, statistical findings related to model validation, Average Variance Extracted (AVE), Composite
Reliability, and consistency reliability for the model’s latent components are reported in Table 3.

Table 3: Summary of statistical report of main criteria of model quality assessment

Construct Significance R2 AVE Cronbach’s
alpha

Composite
Reliability

Evaluation and monitoring 0.000 0.948 0.811 0.921 0.928
Commitment to the process 0.000 0.929 0.826 0.957 0.961
Relying on procedures and processes instead of de-
pending on people and charisma

0.000 0.922 0.970 0.969 0.971

Stability at macro levels 0.000 0.842 0.505 0.754 0.765
Stability and unity of direction at macro levels 0.000 0.366 0.679 0.775 0.815
Performance of suppliers and contractors 0.000 0.973 0.780 0.919 0.979
Capability management to promote sustainable
performance

0.000 0.960 0.907 0.966 0.966

The presence and acceptability of processes and
procedures

0.000 0.972 0.865 0.948 0.950

Process monitoring and performance management 0.000 0.936 0.816 0.924 0.929
The unity of macro-level procedures 0.000 0.751 0.827 0.981 0.982
Quality of organizational structures 0.001 0.284 0.638 0.901 0.963
Structural quality 0.000 0.610 0.736 0.917 0.972
Human factors quality from an organizational point
of view

0.009 0.223 0.797 0.806 0.842

Human factors quality from an inter-organizational
point of view

0.000 0.467 0.720 0.752 0.984

Human factors quality from a social point of view 0.000 0.707 0.635 0.753 0.977
Human factors quality from a managerial point of
view

0.000 0.470 0.618 0.738 0.961

Information and communication structures quality 0.000 0.721 0.863 0.730 0.850
Financial structures quality at the macro level 0.000 0.402 0.690 0.850 0.851
Financial structures quality within the industry 0.001 0.402 0.762 0.788 0.889
Inter-organizational structures quality 0.000 0.461 0.761 0.741 0.845
human factors quality 0.004 0.336 0.629 0.775 0.911

Table 3 shows that the relationship and impact of the main structures on systemability from the perspective of
the sustainability paradigm is significant at the 95% confidence level. Convergent validity is the positively correlated
measure with alternative measures of the same construct, which is based on Average Variance Extracted (AVE). The
minimum average variance described as equal to 0.5 indicates appropriate convergent validity; this means that a latent
variable can explain more than half of the dispersion of its indicators on average. According to the results listed in
the above table, considering that the average variance explained for each of the main constructs of the model is more
than 0.5, therefore, the convergent validity of the research model is confirmed.
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Cronbach’s alpha is a criterion for reliability control, which shows the internal correlation of the indicators. Table 3
indicates that Cronbach’s alpha values for all measured constructs are greater than 0.7. Therefore, based on Cronbach’s
alpha, the one-dimensionality of all structures is confirmed. Considering that Cronbach’s alpha only provides an
estimate of reliability from the perspective of internal consistency of the underlying variables, the composite reliability
index is also used in path models of PLS type. It can be seen that the composite reliability values for all measurement
models are greater than 0.7. Therefore, the one-dimensional composite reliability of the model is confirmed again based
on all measurement models. Examining the values related to the discriminant validity of the constructs (Fornell-Larker
criterion) in the research model also showed that the values of the second root of each construct’s AVE are higher
than the highest correlation of that construct with other constructs of the model. Therefore, the model is acceptable
from the point of view of the differential validity index.

Figure 1 shows the final output of estimates related to the coefficients of the path-structural model and the
factor loadings of obvious variables. In addition, Figure 2 presents the t-statistic values for the relationships between
observable variables and latent variables in the research model framework. The Figure 1 findings show that all the
observable variables’ factor loadings related to each of the existing constructs are more than 0.6, which indicates
the appropriateness of the factor loadings in investigating the reliability of the representatives. In other words, the
results of the above table show that each structure had properly converging representatives. Figure 2 findings show
that all t statistic values for the connections between the components of the model (latent with latent and latent
with observable) are greater than the value of 1.96. Therefore, the significance of all items and relationships defined
between variables (latent and observable) is confirmed at the 95% confidence level.

The two predictive fit Criterion (Q2) and Goodness of Fit (GOF) were used to evaluate the latent constructs in
the model to evaluate the fit of the research model. In Stone-Geisser Criterion (1975), three values of 0.02, 0.15, and
0.35 have been determined as low, medium, and strong predictive power, respectively, to compare and analyze the
condition of the predictive fit criterion. According to the findings reported in the figures and tables, the predictive
criterion values for all the existing structures of the model have been estimated in the strong range. For the model’s
overall Goodness of Fit (GOF), the average shared values ( ) was 0.669 and the average R2 index for the latent
variables was 0.602. Therefore, the value of the GOF index was 0.403. Wetzles et al. [25] have specified three criteria
of 0.1, 0.25, and 0.36 as weak, medium, and strong numerical values for GOF. According to the GOF value calculated
above, it can be said that the whole presented model has a strong fit rate. Finally, the above Tables and Figures
findings conclude that the dimensions of the factors model for promoting systemability from the perspective of the
sustainability paradigm, which includes (human factors quality, quality structural, Stability, and unity of direction at
macro-political-economic levels, process monitoring and performance management based on promoting sustainability
and commitment to the central process) can be proposed as factors to improve systemability in the oil and gas industry.

4 Discussion and conclusion

Supply chain management always urgently requires improved efficiency and effectiveness to provide fast, afford-
able, and quality products and services to customers and global markets. Thus, examining and presenting different
improvement approaches from different perspectives to measure the performance of the entire supply chain and each
of its members separately is considered one of the necessities of the development and expansion of supply chains to
improve value. Therefore, predicting the performance and ensuring the appropriate and acceptable performance of
complex socio-economic systems including supply chains has been one of the main concerns of researchers in related
research fields. Accordingly, various models have been presented so far to identify and evaluate factors and provide
performance improvement solutions in various fields for supply chains. In addition, One of the main challenges in
the oil and gas industries’ supply chains is the implementation of sustainable approaches to reducing environmental
impacts and effective use of resources to reduce its harmful environmental, social, and economic effects along with
creating added value and achieving customer satisfaction. Therefore, to investigate this issue, the reliability theory
classical view based on the overall system failure rate calculations was explored with a qualitative approach and from
the perspective of systemability. Thus, this can be expressed as a theoretical innovation of the current research and
the research can be considered fundamental from the point of view of expanding the theoretical concepts of related
topics. In this paper, the mentioned category was scrutinized based on the reliability theory. Accordingly, this article
identifies the key factors of improving organizational systemability from the perspective of the sustainability paradigm
in the oil and gas industry. Hence, a combined approach (qualitative and quantitative) was used. The qualitative part
of this paper included conducting semi-structured interviews with experts active in the field of oil and gas industries
and selecting by purposeful sampling method. The theoretical saturation was achieved after conducting 25 interviews,
and the key factors and dimensions of sustainability systemability in the oil and gas industry were categorized and
extracted in the form of 59 guided codes, 5 main categories, and 16 subcategories, and the conceptual model of key
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Figure 1: Estimation of coefficients of path-structural model and factor loadings of obvious variables

systemability factors in the oil and gas industry was formed based on the theoretical literature of sustainability. The
output of the theme analysis approach was extracted and formed through without repetition 826 open codes analysis.
Then, with the purpose of validation, the identified items as the model of factors for improving systemability with
emphasis on the paradigm of sustainability in Iran’s oil and gas industries were distributed in a questionnaire. Later
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Figure 2: Estimating the values of t-value statistics for the research model

on, the prepared and organized questionnaire was checked and its validity and reliability were confirmed and it was
distributed among the statistical sample. After collection, the data was entered into SmartPLS according to the
conceptual model and statistically analyzed with the confirmatory factor analysis approach. The findings showed that
the key dimensions of improving systemability and system reliability in supply chains include 5 sections: systemability
from the perspective of human factors quality (human systemability), systemability from the perspective of structural
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quality (structural adaptability), stability and unity of direction at macro-political-economic levels, process monitor-
ing and performance management based on promoting sustainability and commitment to the central process and not
relying on charismatic people in operational processes and operational decisions in the field of sustainability.

Today, measurement is considered a key advantage in industrial engineering and systems management activities,
and most organizations use performance measurement as a key to control and set their plans and management systems.
Therefore, the importance of measuring supply chain performance highlights the fundamental research such as the
current paper over time while attracting the attention of analysts of socio-economic systems such as supply chains.
sustainable supply chain management is a multidimensional and relatively complex concept including economic, so-
cial, and environmental sustainability; therefore, measuring its performance will require the involvement of various
indicators.

In this article, the researchers have tried to evaluate the oil and gas industry’s performance and its promotions
by examining the key factors of improving the organizational systemability from the perspective of the sustainability
paradigm for the oil and gas industry and to create a perspective from a different aspect to the discussion of performance
in supply chains.

Findings show that structural quality includes 5 sub-categories at the macro level; namely, organizational structures
quality for sustainability, inter-organizational structures quality for sustainability, information and communication
structures quality, financial structures within the industry quality, and financial structures quality, and it can be
confirmed as a factor to promote systemability with the intensity of the effect of 0.781 and the statistic value of t =
10.571. The human factors quality includes 4 subcategories; namely, human factors quality from an organizational
perspective, human factors quality from an inter-organizational perspective, human factors quality from a social
perspective, and human factors quality from a management perspective, and it can be confirmed as an important
factor to promote systemability with the effect intensity of 0.579 and the statistic value of t=10.633. Stability and
unity of direction at macro-political-economic levels include 2 sub-categories; namely, stability at macro-levels in
favor of the expansion of sustainability opportunities and unity of direction in the path of expansion of stabilization
opportunities, and it can be confirmed as an important factor to promote systemability with the effect intensity of
0.605 and the statistical value of 0.15 t = 16. Also, process monitoring and performance management based on
sustainability promotion includes 3 sub-categories; namely, evaluation and monitoring, the performance of suppliers
and contractors, and capacity management to improve performance to expand opportunities for sustainability, it can
be confirmed as an important factor to promote systemability with the effect intensity of 0.968 and a value of statistic
t=44.572. Commitment to process includes 2 sub-categories; namely, relying on procedures and processes instead of
subordination to people and charisma and the presence and acceptability of sustainability processes and procedures,
it can be confirmed as an important factor to promote systemability with the effect intensity of 0.964 and the value
of the statistic t = 53.404.

In discussing and comparing the findings with other researches findings and considering the uniqueness of this
paper’s subject and the findings, it is possible to cautiously consider part of the findings of this article regarding the
model of factors for promoting sustainability from the aspects of the quality of human factors consistent with findings
of Sletten [20] and Menon [7].

The findings of structural quality in the model of sustainability promotion factors are consistent with Rentizelas
et al. [16] model. Finally, part of this article’s findings regarding the model of sustainability promotion factors from
the aspect of commitment to the central process and process monitoring and performance management is consistent
with that of Khorasani [6], Wang [24], and Taghizadeh and Ziaei Hajipirloo [23].
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