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Supply Chain

As a complex system, the supply chain requires dynamic capabilities
to deal with environmental uncertainty and extensive internal
relationships, which makes the analysis of supply chain relationships
essential. The present article aims to determine the impact of dynamic
capability of upstream oil and gas supply chains on competitive
advantage mediated by the ability to continuously improve and adapt.
This research is practical based on the goal and in terms of method, it
is a quantitative of causal type with a survey strategy that used a
questionnaire to collect data and measure the variables of the model.
For the initial questionnaire, validity (face and content) and reliability
(Cronbach's alpha) were calculated; its validity and reliability were
confirmed. 409 questionnaires were completed by managers of
companies operating in the upstream oil and gas industry who were
randomly selected through cluster sampling. Using K-Means methods
and covariance-based structural equation modeling, the research model
was evaluated and the hypotheses were tested. The results showed that
dynamic supply chain capability has a strong and positive impact on
competitive advantage through ambidexterity and continuous
improvement capability. Therefore, the mentioned variables are a
partial mediator between the dynamic capability of the supply chain
and competitive advantage. From this point of view, resources and
capabilities are absolutely vital for gaining a competitive advantage.
However, it is not enough to just have dynamic capabilities; it is
essential to have capabilities that are better than any potential
competitor.
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Introduction

Today's companies compete in a volatile and unpredictable market [1, 2], and to remain
competitive, they must discover new market opportunities and exploit existing efficiencies in
their operations [2]. Meanwhile, supply chain management and its impact on a company's
existence cannot be ignored. An effective and efficient supply chain is essential to achieve
sustainability goals based on knowledge and accurate analysis, especially in important sectors in
global trade and environmentally sensitive sectors such as the oil and gas (O&G) industry [6-8].
Iran is one of the largest oil and gas producers in the world. Still, despite sanctions, it constitutes
a large part of the country's GDP, so special importance can be attached to the upstream sector
of this industry in Iran. The dynamic capability perspective has had a significant impact on
strategic management research in general and, in particular, on research related to organizations.
This perspective offers the potential to expand and complement the resource-based view (RBV)
to create a more complete understanding of the process through which companies implement
sustainable development strategies. According to the dynamic capabilities perspective,
companies can develop and expand their capabilities to face complex and uncertain markets,
[18] especially in industries such as the oil and gas industry [11]. The "resource-based
perspective" emphasizes the role of "resources and capabilities in the formation of competitive
advantage." Tis et al. [25] proposed the “dynamic capability theory” and defined dynamic
capabilities as a company’s ability to create, integrate, and reconfigure its internal and external
resources and competencies to cope with rapid changes in the business environment [25]. As a
result, dynamic capabilities indicate the organization's ability to achieve new and innovative
forms of competitive advantage based on direction and market conditions [26]. The use of a
dynamic capabilities’ perspective for strategic decision-making in supply chain management has
become increasingly popular [19, 31-39]. In fact, by beginning to challenge the limited nature of
the concept of dynamic capabilities within the firm, researchers extended the concepts beyond
the firm boundaries to understand the presence of “dynamic supply chain capabilities” [33].
Dubychuk [4] emphasizes the importance of dynamic capabilities and its impact on improving
overall supply chain performance. Because, by enhancing adaptation and learning, companies
can effectively control market uncertainties, ensuring sustainable growth and competitiveness
[4]. Continuous improvement is an ongoing activity that aims to raise the level of performance
through focused incremental changes in processes. The continuous improvement process
provides a planned and organized system for continuously discovering and implementing
incremental changes. Continuous improvement infrastructures can be influenced by dynamism
by institutionalizing learning, which manifests itself in the form of process improvement. The
ability to make changes to routine operational processes through organizational learning is a
dynamic capability. As a result, the participation of management levels in the establishment of a
facilitation strategy and organizational learning culture is expanded, thus, continuous
improvement is developed and optimized [52]. Rojo et al. [53] stated that creating supply chain
ambidexterity helps companies achieve a desirable level of competitiveness [53], reduce the
negative impact of supply chain disruptions, and improve performance [4].
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Research Objectives and Hypothesis

The research seeks to answer the following main question:
How is the impact of dynamic supply chain capability on competitive advantage mediated by
the ability to continuously improve and adapt upstream in the Iranian oil and gas industry chain?

The Hypothesis are:

H;: Supply chain dynamic capability (SDC) has an impact on supply chain ambidexterity
(SCA).

Hj: Supply chain dynamic capability (SDC) has an impact on continuous improvement
capability (CIA).

H;: Supply chain dynamic capability (SDC) has an impact on hybrid competitive advantage
(HCA).

Ha: Supply chain ambidexterity (SCA) has an impact on supply chain hybrid competitive
advantage (HCA).

Hs: Continuous improvement capability (CIA) has an impact on hybrid competitive advantage
(HCA).

Methodology

The This research, based on purpose, is applied and has a positivist paradigm. It is a quantitative
causal method with a survey strategy that uses a questionnaire in the form of a five-option Likert
scale to collect data and measure model variables in the upstream oil and gas industry supply
chain.

To determine the validity and reliability of the initial questionnaire, first, face validity was
calculated by conducting a pilot study; content validity was calculated based on Lavish's CVR
and Waltz and Bassel's content validity indices (CVI), and 7 items were removed from the 56
items. The reliability of the initial questionnaire was measured and confirmed by Cronbach's
alpha coefficient and composite reliability (CR). The value of the average variance extracted
(AVE) was greater than 0.5 and the average variance extracted (AVE) was greater than the
maximum common variance (MSV) and the average common variance (AMSV), indicating
convergent and divergent validities.

The statistical population consists of companies active in the upstream oil and gas industry
(exploration and production (E&P) companies, consultants, contractors, and equipment
manufacturers). A cluster random sample of 470 companies was selected and questionnaires
were distributed among their managers, of which 416 were completed and returned (return rate
= 51.88). Of the returned questionnaires, four questionnaires had more than 15% missing data,
which were excluded from the analysis stage, and the other missing data were replaced with the
"median scores”. Suspicious patterns were identified by calculating the population "standard
deviation" and three questionnaires with a standard deviation of less than 0.3 were identified as
indifferent questionnaires and eliminated. Outliers were identified and managed by drawing box
plots. Finally, data from 409 questionnaires were analyzed using Python, Matlab 2024, and
Amos 24 software. The K-Means clustering method was used to determine the construct
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validity, and the structural equation modeling method was used to assess the model fit and test
the hypotheses.

Findings

The results of K-Means clustering analysis led to the formation of groups of variables with
similar characteristics. The supply chain dynamic capability variable has a distinct elbow
(break) at number 4, indicating the existence of 4 distinct clusters (dimensions) for this variable.
Similarly, the variable of combined competitive advantage has 5 clusters (dimensions),
continuous improvement capability has 3 clusters (dimensions), and supply chain ambidexterity
has 3 clusters (dimensions).

Confirmatory factor analysis was performed to measure factor loadings, and the factor
loading values were significant at the 95% confidence level. The standardized factor loading
values were greater than 0.6, which was desirable. Therefore, the factor loadings are significant
at the 95% confidence level. The values of all factor loadings (first and second order) were also
greater than 0.3, so there was no need to remove any of the items (observables). The fit indices
in the modified model were found to be adequate.

A structural model was used to assess the conceptual model and determine causal
relationships between latent variables (determining the intensity and direction of relationships
between independent and dependent variables). Given that the P-Value for all paths, except for
the direct effect of supply chain dynamic capability on combined competitive advantage, is
equal to 0.0 and is less than 0.01, therefore, all these paths (except for the direct effect of supply
chain dynamic capability on combined competitive advantage) are significant at the 99%
confidence level. The path coefficient of the effect of supply chain dynamic capability on
ambidexterity (0.761) is positive and strong. Therefore, by improving the dynamic capability of
the supply chain by one unit, the ambidexterity is expected to improve by 0.761 units. The path
coefficient of the effect of supply chain dynamic capability on continuous improvement
capability (0.783) is positive and strong. Therefore, with a one-unit increase in supply chain
dynamic capability, continuous improvement capability is expected to increase by 0.783 units.
The path coefficient value of the effect of continuous improvement ability on combined
competitive advantage (0.639) is positive and strong. Therefore, with a one-unit increase in
continuous improvement capability, the combined competitive advantage is expected to increase
by 0.639 units. The path coefficient of the effect of ambidexterity on competitive advantage
(0.534) is positive and relatively strong. Therefore, with a one-unit increase in ambidexterity,
competitive advantage is expected to increase by 0.534 units. The direct effect of dynamic
supply chain capability on combined competitive advantage has not been significant. However,
this variable has a strong and positive effect (0.907) on composite competitive advantage
indirectly through the continuous improvement capability and ambidexterity variables. The total
effect of this variable on combined competitive advantage is also significant, positive, and
strong (0.866).
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Discussion

Studying and comparing the structure of the Iranian and global oil and gas industries shows that
the development, production, and exploitation pattern of Iran's crude oil is based on imported
technologies and foreign capital. To internalize and develop new technologies in this industry,
the necessary basic knowledge and infrastructure must be identified. In this way, companies,
with ambidexterity as a central mechanism, can reconfigure their resources and competencies in
response to environmental disruptions and, as a result, increase their competitive advantage in
volatile markets such as the upstream oil and gas market. In other words, through ambidexterity,
understanding complex dynamics becomes clearer when considering how to strengthen
competitive advantage. Exploitation can help companies achieve short-term profits in the
existing market by refining and expanding existing knowledge, skills, and processes, and
exploration can help companies seize opportunities in the future market by developing new
knowledge, production, and markets based on the new knowledge. Upstream oil and gas supply
chain companies should integrate exploration and exploitation, as companies with higher
exploration (or exploitation) performance are more likely to improve their exploitation (or
exploration) efficiency.

Conclusions and Implications

According to the dynamic capability perspective, resources and capabilities are absolutely
essential for gaining competitive advantage. However, some authors emphasize that in
developing countries (such as Iran) this connection will not easily form due to weak institutional
structures, financing, government and market failures. Analysis of the relationship between
dynamic capabilities and competitive advantage presents different pictures, especially in
developing countries. Previous research has identified various variables that play a role in
linking dynamic supply chain capabilities and competitive advantage, with the literature
suggesting that dynamic supply chain capabilities are critical to achieving competitive
advantage, although their direct impact on competitive advantage remains unclear. In addressing
this gap, this article, in addition to studying the direct impact of dynamic supply chain
capabilities on competitive advantage, has analyzed this link through the concepts of
ambidexterity (exploitation and exploration) and the ability to continuously improve as strategic
solutions in the upstream supply chain of the oil and gas industry. The results of the empirical
analysis have confirmed the link between dynamic supply chain capabilities and competitive
advantage in the upstream oil and gas industry with a partial mediating role of ambivalence.
Therefore, the aforementioned variables are partial mediators between supply chain dynamic
capability and competitive advantage, and supply chain dynamic capability has a positive and
strong effect on competitive advantage through ambidexterity and the ability to continuously
improve.
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% Shifting

3 Z-Score
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8 Within-Cluster Sum of Squares
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