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Abstract

This documentary research examines the opportunities and challenges of implementing green road construction
in Thailand to achieve sustainable development. Addressing the severe environmental impacts of conventional
road building, specifically PM2.5 and PM10 air pollution, the study employs Porter’'s Five Forces and PESTLE
analysis to evaluate strategic industry dynamics and macroeconomic policy contexts. The findings reveal that
while national bio-circular-green economic policies, increasing public environmental awareness, and
technological advancements provide substantial opportunities for green infrastructure, critical barriers remain.
These challenges include stringent budget limitations, insufficient technological readiness, human resource
constraints, and inconsistent regulatory enforcement. To overcome these systemic obstacles, this study
proposes an integrated, proactive policy framework. This comprehensive approach emphasizes synergistic
stakeholder collaboration, continuous monitoring of environmental impacts, and the systematic integration of
innovative construction technologies. Ultimately, this strategic roadmap provides actionable insights for
policymakers and industry practitioners to mitigate structural constraints, foster sustainable economic growth,
and elevate Thailand’s green public infrastructure to meet international environmental standards.
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Opportunities

- Government policies supporting the development of

Threat of New
Entrants

green road infrastructure
- Increasing societal awareness of environmental

sustainability

- Governmental and local authorities’ authority to

Bargaining Power of establish environmental and technical standards

Customers

- Societal and public sector support for Green Road
initiatives

- Intensified competition in construction materials,
Bargaining Power of Particularly recycled materials and natural rubber
Suppliers

- Expanded opportunities for new material suppliers

b

~ 3
K() Threat of Substitutes

and manufacturers to enter the market

- Innovations in alternative construction materials (e.g.,
asphalt mixed with natural rubber, recycled materials)
- Adoption of ecological engineering principles in

infrastructure development

- The Green Economy trend stimulating innovation and

Industry Rivalry

fostering new forms of inter-organizational

collaboration

(8]

Challenges

- Constraints related to limited budgets and capital
investment
- Insufficient access to advanced technology and

skilled human resources

Budaet ritati leadi

to price-oriented

procurement decisions
- High expectations for quality despite strict cost

constraints

- High costs associated with certain green materials
- Limited sources of supply, creating bargaining

advantages for selected suppliers

- Conventional construction methods remain more
cost-effective and widely adopted
- Uncertainty and lack of confidence regarding the

performance of new materials

- Road construction markets dominated by large
incumbent firms

- Intense competition primarily driven by cost efficiency

Figure 1 Opportunities and challenges of green road construction based on Porter’s Five Forces framework

Opportunities Challenges
- Supp: policies, i the Bio—Circular-G (BCG) - policy i across and
Economy model and Green Bond initiatives phases
Political - Active government promotion of green and sustainable infrastructure - Inefficient int gency coordi among gover bodies
projects
- Green infrastructure ii gt g long-t ic value -C arising from limited construction budgets
A‘,\ - Potential for long-t cost i gl construction - High costs associated with green and sustainable construction materials
Economic practices
- Improvement in urban quality of life and environmental conditions - Limited public awareness and understanding of green infrastructure
[ 4 [ 3
s ial - Enhancement of a sustainability-oriented social image and public initiatives
T ocia
Ir J awareness - In certain areas, infrastructure dly

on local

- Innovations in construction materials, such as recycled materials and

,‘b . natural rubber
“ Technological

- Adoption of advanced digital tools, including Building Information

Modeling (BIM) and Life Cycle Assessment (LCA), in infrastructure design

- Shortage of
and infrastructure development
- High costs related to the adoption, importation, and maintenance of

advanced technologies

livelihoods and community lifestyles

and skilled pr in green construction

ingly stringent

and ging L

NS
N

standards

Legal

standards

- Reduction of air pollution, particularly particulate matter (PM2.5)

NE

- Outdated legal frameworks that are not fully aligned with emerging

- Institutional support for green construction and sustainable infrastructure sustainability practices

- Limited availability of green spaces in urban areas

of and

- Contribution to national and global Net Zero emissions targets

;:’, Environmental

projects

resulting from legacy infrastructure

Figure 2 Opportunities and challenges of green road construction based on the PESTLE analysis framework
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