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ARTICLE INFO ABSTRACT

. Nearly 19,000 people lose their lives annually in Iran due to road accidents.
Article type: Despite the high potential of artificial intelligence to reduce these fatalities, the
Research Paper country lacks a coherent national strategy. This study aims to formulate and
prioritize a national strategy for Al implementation in road safety in Iran using

. . an integrated SWOT-AHP approach. A mixed-methods design was adopted.
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Qualitative data were collected through interviews with 20 experts and analyzed
using thematic analysis in MAXQDA. Quantitative data were gathered via a
questionnaire administered to 50 specialists and analyzed using SPSS. The
Analytic Hierarchy Process (AHP) was employed to quantitatively prioritize the

Published Online 01 January 2027 challenges. The findings identified the most critical challenges in order of

priority as: lack of coordination among responsible agencies 4.7, shortage of
standardized data (4.6), financial resource constraints 4.5, and sanctions 4.4.

Keywords: SWOT analysis revealed that Iran's main strengths are the scientific capacity of
Artificial Intelligence, universities and skilled human resources, while the most important opportunity
Road Safety, is leveraging the experiences of similar countries (India and Turkey). The

National Strategy,
SWOT Analysis,
AHP.

national strategy was developed across three time horizons: short-term
(establishing a national database, forming the Supreme Council for Intelligent
Transportation, pilot implementation in Alborz and Isfahan provinces), medium-
term (expansion to five metropolises, drafting supportive legislation, developing
a national decision-support system), and long-term (nationwide integration,
development of connected vehicles, regional cooperation).
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Introduction

Road accidents annually claim approximately 19,000 lives in Iran, placing the country among those
with the highest road fatality rates globally. The fatality rate in Iran is 20.6 per 100,000 population,
significantly higher than the Asia-Pacific average 15.2 and South Asia average 16.1 (1). Human error
accounts for 70% of these accidents, making it the most critical contributing factor (1). Despite the
high potential of artificial intelligence (Al) in reducing these fatalities through real-time traffic
analysis, crash hotspot prediction, and intelligent transportation systems, Iran still lacks a coherent
national strategy in this domain. The absence of data infrastructure, weak supportive laws, investment
limitations, and institutional coordination gaps are among the most important barriers to Al
implementation in Iran. This study aims to develop a national strategy for Al implementation in Iran's
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road safety based on SWOT analysis and prioritization of challenges. By identifying strengths,
weaknesses, opportunities, and threats, this research provides a phased roadmap for policymakers to
leverage Al technologies effectively in reducing road fatalities.

Materials and methods

This research employed a mixed-methods approach (qualitative and quantitative) (3). The target
population included experts and managers in transportation and Al (traffic police, road maintenance
organization, Ministry of Roads, university professors, and knowledge-based companies). Qualitative
data were collected through semi-structured interviews with 20 experts selected via purposive
sampling and analyzed using thematic analysis in MAXQDA software. Quantitative data were
gathered through a questionnaire administered to 50 specialists and analyzed using descriptive
statistics and inferential tests (one-sample t-test, ANOVA) in SPSS. The Analytic Hierarchy Process
(AHP) was used to quantitatively prioritize the identified challenges. Pairwise comparison
guestionnaires based on the 1-9 scale were distributed to 15 experts, and the inconsistency ratio was
calculated below 0.1 using Expert Choice 11 software. Additionally, a SWOT analysis was conducted
to identify Iran's strengths, weaknesses, opportunities, and threats. Based on the SWOT factors, a
strategic matrix was developed in four quadrants: SO (Aggressive), WO (Competitive), ST
(Diversification), and WT (Defensive).

Result

Thematic analysis of interviews identified 45 initial codes, 12 sub-themes, and 5 main themes
(technical, institutional, legal, cultural, and economic challenges). Questionnaire results showed that
the most important challenges in Iran, in order of priority, were: (1) lack of coordination between
responsible authorities (mean 4.72/5, SD 0.51), (2) lack of standardized and integrated data (mean
4.68, SD 0.56), (3) limited financial resources (mean 4.51, SD 0.64), (4) sanctions and limited access
to technology (mean 4.43, SD 0.72), and (5) weak supportive laws (mean 4.34, SD 0.68). SWOT
analysis revealed that Iran's main strengths include the scientific capacity of universities (mean 4.2)
and skilled young human resources (mean 4.0). The most important opportunities were learning from
similar countries (India and Turkey) with a mean of 4.6. The main threats were continued sanctions
(mean 4.7) and currency fluctuations (mean 4.5). Based on the SWOT matrix, four categories of
strategies were developed: SO (using strengths to leverage opportunities), WO (using opportunities to
reduce weaknesses), ST (using strengths to counter threats), and WT (reducing weaknesses to avoid
threats). Based on these findings, a national strategy was developed in three time horizons: (1) Short-
term (first year): establishing a national integrated database, forming the "Supreme Council for
Intelligent Transportation,” implementing pilots in Alborz and Isfahan provinces, and developing
supportive laws and national standards. (2) Medium-term (second and third years): expanding smart
systems to five metropolitan cities (Tehran, Mashhad, Shiraz, Tabriz, Karaj), revising laws based on
pilot experiences, developing a national decision support system, attracting private sector
participation, and targeted training for high-risk drivers. (3) Long-term (fourth and fifth years):
nationwide integration of smart systems, developing connected vehicles (V2X), and regional
cooperation with Turkey and India.

Discussion and Conclusion

This research demonstrates that institutional challenges (particularly lack of coordination between
authorities) are more critical than technological challenges in Iran for Al implementation in road
safety. The absence of standardized and integrated data is the second most important barrier, which
must be addressed before any large-scale Al deployment. Iran's scientific capacity and skilled human
resources are significant strengths that can be leveraged for Al development, particularly through
collaboration with countries such as India and Turkey that have faced similar challenges. However,
sanctions and currency fluctuations remain serious threats that require domestic solutions, including
lightweight Al algorithms optimized for local hardware and open-source technologies. Based on the
findings, a phased national strategy was developed. Key recommendations for policymakers include:
establishing a national integrated database as the first and most critical action, forming a single
responsible authority (Supreme Council for Intelligent Transportation) to coordinate between disparate
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organizations, implementing small-scale pilots in selected provinces (Alborz and Isfahan) before
nationwide expansion, using cost-effective technologies such as regular cameras and optimized
algorithms instead of expensive LIDAR and radar systems, and developing supportive laws including
mandating ADAS installation by automakers and providing tax incentives for knowledge-based
companies. The findings confirm that without addressing institutional coordination and data
standardization, no Al system can be successfully deployed in Iran's road safety domain. Future
research should focus on developing lightweight Al algorithms suitable for sanctioned economies and
conducting pilot studies to evaluate the real-world effectiveness of proposed strategies.
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