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Abstract

Standardization is essential for improving product quality, strengthening competitiveness, and facilitating access to domes-
tic and international markets. This study identifies and prioritizes the factors influencing standard development in econom-
ic enterprises in Hormozgan Province, Iran. An exploratory mixed-methods design was employed. First, relevant factors
were identified through a structured literature review and qualitative content analysis of exploratory interviews with stan-
dardization experts. Second, the identified factors were prioritized using the Best-Worst Method (BWM). The results indicate
that trade policies and international competition represent the most influential factor, with a weight of 0.264, followed by
the effectiveness of the standardization process, with a weight of 0.198. Legal and regulatory factors, governance and lead-
ership of the standardization system, production technology and competitiveness, external environmental conditions, and
production and supply resources also emerged as important determinants. By contrast, consumer culture and awareness,
along with organizational culture, received the lowest priorities. Overall, the findings suggest that standard development in
regional enterprises is shaped more strongly by external trade pressures, regulatory effectiveness, and institutional gover-
nance than by internal cultural factors. The study offers practical implications for policymakers, standardization authorities,
and enterprise managers seeking to enhance regional standardization capacity and industrial competitiveness.
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1. Introduction

Standardization is widely recognized as a fundamental
pillar of sustainable economic development, industri-
al competitiveness, and market integration. In modern
economies, standards function not only as technical tools
for ensuring product quality, safety, and compatibility,
but also as strategic mechanisms that facilitate trade, re-
duce uncertainty, and improve institutional coordination
[1]. By establishing common rules and procedures, stan-
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dardization enables organizations to enhance efficiency,
strengthen consumer trust, and gain access to broader
domestic and international markets. Consequently, many
scholars regard standardization as an essential component
of modern production systems and a key factor support-
ing long-term competitiveness.

The significance of standardization becomes particular-
ly evident in regions that are strongly connected to trade
and industrial exchange. Hormozgan Province, due to its
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strategic geographical location, port-based economy, and
close linkage with international commercial routes, pro-
vides an important context for examining the drivers of
standard development. In such environments, enterprises’
ability to comply with standards is shaped not only by
internal organizational capabilities but also by external
forces such as trade policies, regulatory requirements,
competitive pressures, and institutional support mecha-
nisms [2]. Therefore, standardization in regional econom-
ic enterprises should be understood as a multidimension-
al process influenced by economic, legal, organizational,
and cultural factors.

Previous studies have highlighted the multiple benefits of
standardization at both organizational and societal levels.
Within organizations, standards improve production con-
sistency, reduce operational errors, and support quality
management practices. At the societal level, they contrib-
ute to consumer protection, environmental sustainability,
and the credibility of markets [3]. In addition, standards
play a crucial role in facilitating international trade by
reducing technical barriers and increasing product accep-
tance in global markets [4]. Despite these advantages, the
development and effective implementation of standards
often face several challenges, including insufficient man-
agerial commitment, weak governance mechanisms, lim-
ited technical infrastructure, and low awareness among
producers [5].

An important issue in this context is that the factors in-
fluencing standard development do not exert equal influ-
ence. Some drivers have a stronger impact on the adop-
tion and diffusion of standards, making the identification
and prioritization of these factors essential for effective
policymaking and managerial decision-making. Prior
research has emphasized the importance of trade regu-
lations, competitive pressure, and institutional efficiency
in shaping organizational behavior toward standard com-
pliance [6]. Governance and leadership within the stan-
dardization system can also significantly affect the speed
and effectiveness of standard adoption through policy
coordination, monitoring, and support for enterprises [7].
Cultural dimensions, including organizational culture and
consumer awareness, may further influence the extent to
which standards are internalized within economic activ-
ities [8].

Despite the growing body of research on quality man-
agement and standardization, limited attention has been
given to the prioritization of factors influencing standard
development in regional economic enterprises, particu-
larly within trade-oriented regions such as Hormozgan
Province. Most existing studies examine standardization
either at the national level or from the perspective of indi-
vidual organizations, leaving a gap in understanding how
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these drivers interact in regional economic systems.

To address this gap, the present study aims to identify and
prioritize the factors affecting standard development in
the economic enterprises of Hormozgan Province using a
mixed-methods exploratory design. First, relevant factors
are identified through a structured literature review and
qualitative content analysis of expert interviews. Subse-
quently, the Best-Worst Method (BWM) is employed to
determine the relative importance of the identified fac-
tors. By providing an evidence-based prioritization of
these drivers, this study seeks to support policymakers,
standardization institutions, and enterprise managers in
designing more effective strategies for strengthening the
regional standardization system and improving industrial
competitiveness.

2. Materials and Methods

2.1 Research Design

This study employed an exploratory mixed-methods de-
sign to identify and prioritize the factors affecting stan-
dard development in economic enterprises in Hormozgan
Province. A mixed-methods approach was considered
appropriate because standard development is a multidi-
mensional phenomenon that requires both qualitative ex-
ploration and quantitative prioritization. Accordingly, the
research was conducted in two sequential phases. In the
first phase, relevant factors were identified and classified
through a structured literature review and qualitative ex-
pert interviews. In the second phase, the extracted factors
were prioritized using the Best—Worst Method (BWM).

2.2 Literature Review and Factor Identification

In the first stage, a structured review of previous stud-
ies was conducted to establish the theoretical foundation
of the research and identify key dimensions related to
standard development. The review focused on studies
addressing quality management, standardization systems,
institutional governance, trade regulations, production
competitiveness, and organizational readiness for im-
plementing standards. Previous research indicates that
standardization contributes to improving product quality,
reducing technical barriers to trade, and enhancing com-
petitiveness in both domestic and international markets.
The literature also highlights that the development of
standards is influenced by a combination of legal, institu-
tional, technological, economic, and cultural conditions.
These findings provided the initial conceptual framework
for identifying the factors influencing standard develop-
ment.

2.3 Expert Interviews and Data Collection
To contextualize the findings of the literature review
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within the regional conditions of Hormozgan Province,
qualitative data were collected through semi-structured
interviews with experts. A total of seven experts partic-
ipated in the interview stage. The interviews continued
until theoretical saturation was achieved, meaning that
no new concepts or themes emerged from additional in-
terviews. The selected participants possessed expertise
in areas such as standardization, quality management,
regulatory systems, industrial development, and regional
economic enterprises. The aim of these interviews was
to capture practical and context-specific insights into the
factors shaping the development of standards in the prov-
ince.

In the qualitative phase, participants were selected using
purposeful expert sampling to ensure that only individ-
uals with relevant professional knowledge and practical
experience contributed to the identification of factors af-
fecting standard development. The selection criteria in-
cluded expertise in at least one of the following areas:
standardization, quality management, regulatory and
supervisory systems, industrial development, or man-
agement of regional economic enterprises in Hormozgan
Province. The participants were chosen because of their
direct familiarity with the operational and institutional
conditions influencing standardization in the province.
Interviews were conducted sequentially, and data collec-
tion continued until theoretical saturation was achieved.
After seven interviews, no substantially new codes or
themes emerged, indicating that the main conceptual cat-
egories had been adequately captured.

2.4 Qualitative Content Analysis

The qualitative data were analyzed using content anal-
ysis. This method allowed the researchers to systemati-
cally code, categorize, and group meaningful statements
derived from the interviews and documentary sources.
Through this process, recurring concepts were identified
and organized into broader thematic categories repre-
senting the main drivers of standard development. The
resulting categories included trade policies and interna-
tional competition, effectiveness of the standardization
process, legal factors, governance and leadership of the
standardization system, production technology and com-
petitiveness, external environmental factors, production
and supply resources, consumer culture and awareness,
and organizational culture. These categories reflect both
external institutional pressures and internal organization-
al conditions influencing standard development.

2.5 Best-Worst Method (BWM)
In the second phase of the research, the identified factors
were prioritized using the Best—Worst Method (BWM)), a
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multi-criteria decision-making technique designed to de-
termine the relative importance of evaluation criteria [9,
10]. Compared with traditional pairwise comparison ap-
proaches, BWM requires fewer comparisons and gener-
ally produces more consistent results. In this study, eight
experts participated in the quantitative stage and complet-
ed the BWM comparison process. The experts were se-
lected using a snowball sampling technique from among
individuals familiar with standardization, economic poli-
cy, and regulatory issues in Hormozgan Province.
Within the BWM procedure, experts first identified the
most important factor (the best criterion) and the least
important factor (the worst criterion). They then assessed
the preference of the best criterion over the remaining
criteria, as well as the preference of all criteria over the
worst criterion. Based on these comparisons, the optimal
weights of the factors were calculated by minimizing the
inconsistency in expert judgments. The resulting weights
represent the relative importance of each factor in influ-
encing the development of standards within regional eco-
nomic enterprises.

The Best—Worst Method (BWM) was selected for the
quantitative phase because it offers several methodolog-
ical advantages for expert-based prioritization prob-
lems. First, compared with traditional multi-criteria de-
cision-making methods such as the Analytic Hierarchy
Process (AHP), BWM requires fewer pairwise compari-
sons, which reduces the cognitive burden on respondents
and is particularly useful when experts have limited time
availability. In addition, some alternative MCDM meth-
ods such as TOPSIS or VIKOR are more commonly ap-
plied when the objective is to rank alternatives based on
their performance across predefined criteria. In the pres-
ent study, however, the main purpose was to derive the
relative importance of interrelated factors from expert
judgment rather than to evaluate competing alternatives;
therefore, BWM was considered more appropriate as an
efficient and theoretically consistent weighting method.
Second, BWM generally produces more consistent com-
parison results, thereby improving the reliability of de-
rived weights. Third, the method is well suited to studies
such as the present one, where a set of qualitatively iden-
tified and conceptually related factors must be prioritized
based on expert judgment. Given the limited but special-
ized expert sample and the need for a rigorous yet effi-
cient weighting procedure, BWM was considered more
appropriate than alternative MCDM techniques.

2.6 Data Reliability and Methodological Justifica-
tion

The use of BWM was particularly suitable for this study
because standard development involves multiple inter-
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Table 1. Prioritization of factors affecting standard development based on BWM

Rank Factor Weight
1 Trade policies and international competition 0.264
2 Effectiveness of the standardization process 0.198
3 Legal factors 0.094
4 Governance and leadership of the standardization system 0.091
5 Production technology and competitiveness 0.084
6 External environmental factors 0.083
7 Production and supply resources 0.074
8 Consumer culture and awareness 0.057
9 Organizational culture 0.056

Note: Weights are rounded to three decimal places.

related factors, and policymakers require a reliable ba-
sis for determining which drivers should receive greater
attention in strategic planning and resource allocation.
While cultural and organizational variables may influ-
ence the adoption of standards, economic, regulatory,
and trade-related forces often exert stronger influence in
regions characterized by intensive commercial activity
and international trade. By combining qualitative content
analysis with BWM, the study not only identified the rel-
evant factors but also provided a systematic prioritization
framework to support policy formulation and managerial
decision-making.

Overall, the methodological framework integrating struc-
tured literature review, semi-structured expert interviews,
qualitative content analysis, and BWM enabled the study
to draw on both theoretical knowledge and expert judg-
ment. This methodological integration enhanced the ro-
bustness of the findings and increased their practical rel-
evance for policymakers, standardization authorities, and
managers seeking to strengthen the regional standardiza-
tion system and improve industrial competitiveness.

3. Results and Discussion

The results of the Best—Worst Method (BWM) provided
a structured prioritization of the factors affecting stan-
dard development in economic enterprises in Hormozgan
Province. The findings indicate that the development of
standards is not determined by a single organizational or
technical variable, but rather by a combination of eco-
nomic, institutional, legal, technological, and cultural
drivers. Among these factors, trade policies and interna-
tional competition obtained the highest priority, followed
by the effectiveness of the standardization process. This
pattern suggests that the expansion of standardization in
regional enterprises is strongly influenced by external
market pressures as well as the institutional capacity of
the standardization system to respond effectively to these
pressures.

As presented in Table 1, trade policies and international
competition ranked first with a weight of 0.264. This re-
sult indicates that enterprises in Hormozgan Province are
strongly influenced by trade requirements, export condi-
tions, and international market competition. This finding
can also be understood in relation to the broader region-
al context of Hormozgan Province, where the econom-
ic structure is strongly shaped by port-related activities,
trade-oriented enterprises, and interactions with external
markets. In such a setting, compliance with standards is
not merely a technical requirement, but also an institu-
tional and competitive necessity for firms seeking market
credibility, continuity of exchange, and stronger partic-
ipation in regional and international business networks.
Considering the strategic position of Hormozgan as one
of Iran’s major port and commercial regions, enterprises
operating in this province frequently interact with inter-
national markets and must comply with recognized stan-
dards to remain competitive. Consequently, standardiza-
tion becomes a strategic necessity for market access and
participation in global value chains. This finding is con-
sistent with previous research emphasizing that standards
play an important role in reducing technical barriers to
trade, facilitating international transactions, and improv-
ing the global acceptability of products and services [3,
11]. It also supports the argument that standardization
should not only be considered a technical or regulatory
requirement but also a strategic tool for enhancing inter-
national competitiveness [4].

The second most important factor was the effectiveness
of the standardization process, which received a weight
of 0.198. This finding highlights the importance of in-
stitutional efficiency in facilitating standard adoption.
Even when enterprises recognize the value of standards,
complex, time-consuming, or costly procedures may dis-
courage them from pursuing certification or implement-
ing standard-based practices. Therefore, the accessibili-
ty, transparency, and coordination of the standardization




Advances in the standards & applied sciences 2026; 4 (2)

system play a critical role in encouraging enterprises to
comply with standard requirements. This result aligns
with previous studies emphasizing the significance of in-
stitutional capacity, administrative efficiency, and regula-
tory coordination in improving the outcomes of national
standardization systems [5, 12].

Legal factors ranked third with a weight of 0.094, indi-
cating that laws, regulatory frameworks, and enforcement
mechanisms play an important role in encouraging enter-
prises to adopt standards. Legal requirements can create
formal obligations for compliance and reduce uncertainty
in production and market activities. However, the posi-
tion of legal factors after trade pressures and institutional
effectiveness suggests that regulatory enforcement alone
may not be sufficient to stimulate standard development.
Instead, legal frameworks must be complemented by
efficient administrative processes and market-based in-
centives. This interpretation supports earlier research
suggesting that standardization is most effective when
regulatory mechanisms are aligned with economic moti-
vations and organizational capabilities [10].
Governance and leadership of the standardization sys-
tem ranked fourth with a weight of 0.091. This factor
reflects the role of responsible institutions in guiding,
coordinating, supervising, and supporting the standard-
ization process. The relatively high ranking of this factor
demonstrates that enterprises rely heavily on institutional
governance to understand and implement standards. Ef-
fective governance can strengthen communication among
enterprises, regulatory bodies, certification agencies, and
policymakers, thereby improving trust and coordination
within the national quality infrastructure. Previous stud-
ies have also highlighted that strong institutional gover-
nance is essential for ensuring the coherence and effec-
tiveness of standardization systems [5, 12].

Production technology and competitiveness obtained the
fifth rank with a weight of 0.084, closely followed by
external environmental factors with a weight of 0.083.
The very small difference between these two weights
suggests that technological capability and environmental
conditions exert a relatively similar level of influence on
standard development. Technological capability enables
enterprises to meet technical requirements, control pro-
duction quality, and respond to evolving market expec-
tations. At the same time, external environmental factors
such as economic conditions, sanctions, supply chain dis-
ruptions, and market volatility can influence firms’ will-
ingness and ability to invest in standardization initiatives.
In environments characterized by economic uncertainty
and global competition, standards may serve as mecha-
nisms for enhancing resilience, credibility, and operation-
al stability. These findings support the perspective that
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standardization and technological development are mutu-
ally reinforcing processes [6].

Production and supply resources ranked seventh with a
weight of 0.074. This factor includes access to quality raw
materials, reliable suppliers, financial resources, modern
equipment, and skilled human capital. The results suggest
that although resource availability contributes to the im-
plementation of standards, it is not the primary driver of
standard development. Enterprises may possess sufficient
production resources but still face difficulties adopting
standards if institutional procedures are inefficient or if
market incentives are weak. Therefore, resources should
be considered enabling conditions rather than fundamen-
tal strategic drivers. This interpretation is consistent with
quality management literature, which emphasizes that re-
sources must be complemented by institutional support
and managerial commitment to achieve sustainable qual-
ity improvement [10, 12].

Consumer culture and awareness ranked eighth with a
weight of 0.057. This relatively low ranking indicates
that consumer demand for standard-compliant prod-
ucts may not yet be a strong driver of standardization
in Hormozgan Province. Although informed consumers
can encourage enterprises to improve quality and com-
ply with standards, the results show that enterprises cur-
rently respond more strongly to trade pressures, legal
requirements, and institutional procedures. Neverthe-
less, consumer awareness remains important in the long
term. Increasing public knowledge about product quality,
safety standards, and certification systems can gradual-
ly strengthen consumer-driven demand for standardized
products and services, thereby promoting market-orient-
ed standard development [11, 13].

Finally, organizational culture received the lowest rank
with a weight of 0.056. This finding suggests that inter-
nal cultural factors such as managerial commitment, em-
ployee participation, quality-oriented values, and orga-
nizational learning currently exert the weakest influence
among the identified factors. Many enterprises appear to
adopt standards primarily in response to external regula-
tory and market pressures rather than through internally
motivated quality improvement initiatives. However, this
does not imply that organizational culture is unimportant.
On the contrary, long-term sustainability of standard im-
plementation depends on whether standards become em-
bedded within organizational routines and internal man-
agement practices. Previous studies similarly emphasize
that a strong quality culture is essential for maintaining
and continuously improving standards after formal certi-
fication has been achieved [8].

Overall, the findings reveal that standard development
in the economic enterprises of Hormozgan Province is
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predominantly driven by external and institutional forc-
es rather than internal organizational culture. The dom-
inance of trade policies and international competition
demonstrates that enterprises face strong pressures to
comply with standards in order to access international
markets and maintain competitiveness. At the same time,
the high ranking of process effectiveness highlights the
importance of an efficient and responsive standardiza-
tion system capable of translating external pressures into
practical implementation.

From a policy perspective, these results suggest that poli-
cymakers and standardization authorities should prioritize
trade-oriented standardization strategies, administrative
process improvements, legal clarity, and stronger insti-
tutional governance. Measures such as linking standard
compliance to export incentives, simplifying certification
procedures, expanding technical advisory services, and
strengthening coordination among standardization insti-
tutions could significantly enhance the development of
standards in regional enterprises. Furthermore, although
cultural factors received lower weights in the present
study, long-term policy should not neglect them. Sus-
tainable standardization ultimately requires enterprises
to move beyond externally imposed compliance toward
internally embedded quality-oriented practices. There-
fore, the development of standards should be viewed as
both an institutional reform process and a gradual cultural
transformation within organizations.

The prominence of trade policies and international com-
petition can be better understood in light of the specific
socio-economic structure of Hormozgan Province. As
one of Iran’s main coastal and port-based regions, Hor-
mozgan plays a strategic role in national and interna-
tional trade. Many enterprises in the province operate in
environments directly influenced by export requirements,
customs procedures, import regulations, maritime logis-
tics, and cross-border competition. In such a setting, com-
pliance with standards becomes more than a technical
requirement; it becomes a strategic condition for market
access, commercial credibility, and participation in wider
supply chains. This regional context helps explain why
external and trade-related drivers were prioritized more
highly than internal cultural factors.

4. Conclusion and Recommendations

This study aimed to identify and prioritize the key drivers
influencing standard development in economic enterpris-
es in Hormozgan Province, Iran. Using an exploratory
mixed-methods approach, the research first identified
relevant factors through a structured literature review
and qualitative analysis of expert interviews, and then
prioritized these factors using the Best—Worst Method
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(BWM). The results demonstrate that the development of
standards in regional economic enterprises is a multidi-
mensional process shaped by trade-related, institutional,
legal, technological, resource-based, and cultural deter-
minants.

The findings indicate that trade policies and internation-
al competition represent the most influential driver of
standard development. This result reflects the econom-
ic structure of Hormozgan Province, where international
trade activities, port infrastructure, and export-oriented
industries create strong incentives for enterprises to com-
ply with recognized standards. In such an environment,
standards function not only as technical tools for quality
assurance but also as strategic instruments that facilitate
market access, enhance competitiveness, and support par-
ticipation in regional and global value chains.

The second most influential factor is the effectiveness of
the standardization process, highlighting the importance
of institutional efficiency in promoting standard adop-
tion. Even when enterprises acknowledge the benefits of
standards, complex administrative procedures, unclear
regulatory requirements, high certification costs, or insti-
tutional delays may discourage them from implementing
standard-based practices. Therefore, improving the trans-
parency, accessibility, and coordination of the standard-
ization system is essential for translating external market
pressures into effective compliance.

Other factors, including legal frameworks, governance
and leadership of the standardization system, production
technology and competitiveness, external environmental
conditions, and production resources, were also identified
as important supporting elements in the development of
standards. These findings suggest that standardization re-
quires not only regulatory enforcement but also effective
institutional governance, technological readiness, and
adequate production capabilities. By contrast, consumer
culture and awareness and organizational culture received
relatively lower priorities. This result does not indicate
that cultural factors are irrelevant; rather, it suggests that
in the current regional context, standard development is
driven more strongly by trade dynamics and institutional
mechanisms than by consumer demand or internally em-
bedded quality culture.

Based on these findings, several practical recommenda-
tions can be proposed. First, policymakers should inte-
grate standard compliance into export-support policies
and trade promotion programs. Enterprises that adopt
recognized standards could benefit from incentives such
as financial support, tax advantages, export facilitation
services, or priority access to governmental development
programs. In addition, simplifying certification proce-
dures, reducing bureaucratic complexity, and expanding
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digital administrative systems could significantly im-
prove the efficiency of the standardization process.
Second, standardization authorities and regulatory institu-
tions should strengthen institutional coordination and en-
hance the responsiveness of the national standardization
system. Providing technical guidance to enterprises, ac-
celerating certification processes, developing sector-spe-
cific standards, and implementing transparent monitoring
mechanisms can increase trust in the standardization sys-
tem and facilitate broader adoption of standards.

Third, enterprise managers and industry leaders should
invest in production technologies, quality management
systems, and workforce skills. Strengthening technologi-
cal capacity and improving internal quality management
practices can help enterprises move beyond formal cer-
tification and integrate standards into daily operational
processes and continuous improvement strategies.
Fourth, educational institutions, media organizations, and
consumer protection agencies should contribute to in-
creasing public awareness of standards and product qual-
ity. Although consumer culture received a lower priority
in this study, raising awareness among consumers can
gradually create market-driven demand for standardized
products. Educational campaigns, training programs, and
university—industry collaborations may help strengthen
this long-term demand.

Overall, the development of standards in Hormozgan
Province should be considered both an institutional re-
form priority and a long-term cultural transformation pro-
cess. In the short term, policies should focus on improv-
ing trade-oriented standardization strategies, regulatory
efficiency, and institutional governance. In the long term,
however, sustainable standardization will require the
gradual development of quality-oriented organizational
cultures and greater consumer awareness of product stan-
dards. Addressing both dimensions simultaneously can
strengthen the regional standardization ecosystem and
improve the competitiveness of economic enterprises in
national and international markets.

5. Limitations and Future Research

Despite its contributions, this study has several limita-
tions. First, the empirical scope was limited to economic
enterprises operating in Hormozgan Province; therefore,
the findings may not be fully generalizable to regions
with different industrial, institutional, or trade conditions.
Second, the prioritization of factors relied on expert judg-
ments using the BWM method. Although expert-based
decision-making methods are appropriate for complex
and context-dependent problems, the results may be in-
fluenced by the professional experience and perceptions
of the selected experts. Future research could expand
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the geographical scope of the study and include a larger
and more diverse group of stakeholders, including poli-
cymakers, enterprise managers, certification bodies, and
consumers. Comparative studies across provinces or in-
dustrial sectors could provide a broader understanding of
the determinants of standard development in Iran. In ad-
dition, combining multi-criteria decision-making meth-
ods with large-scale quantitative surveys may improve
the robustness and generalizability of future findings.
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