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Abstract

To promote low-carbon and systematic management of national forest disaster
prevention engineering, the Forestry and Nature Conservation Agency (FNCA)
commissioned National Chung Hsing University in 2025 to implement the “2024—
2025 Carbon Emission Analysis and Reduction Assessment Project for National
Forest Disaster Prevention Engineering.”

Following the comprehensive carbon inventories conducted during the
baseline years (2022-2023) and in 2024, the carbon structure and reduction potential
of various engineering types have been preliminarily established. Four key
performance indicators—carbon control quantity, construction-stage emissions,
carbon reduction rate, and carbon intensity—form the analytical foundation for this
Guidelines for Carbon Reduction in National Forest Disaster Prevention Engineering.

The guideline emphasizes institutionalization, traceability, and engineering-
oriented implementation. Built upon the Public Construction Cost Estimation System
(PCCES), all emission factors are mapped to PCCES work item codes, ensuring
compatibility with design budgets and final accounts. This approach minimizes data
conversion errors, ensures consistent reporting logic across regional offices, and
enables the establishment of a quantitative, comparable, and verifiable carbon
database.

In alignment with ISO 14064-1 and ISO 14067 standards, the guideline
defines two primary calculation methods: the Emission Factor Method and the
Budget-Based Estimation Method. The former applies to projects with available
carbon factors, while the latter serves for rapid assessments or incomplete data
conditions. Both are calibrated annually using the Construction Price Index to
maintain cross-year comparability.

Practically, according to ISO 14067’s life-cycle framework, national forest
projects are analyzed across the stages of material production, construction operation,
transportation, maintenance, and waste treatment. The guideline proposes reduction
strategies such as adopting low-carbon or local materials, improving equipment



efficiency, optimizing transport logistics, and promoting material reuse and circular
design. This structure allows design and construction teams to evaluate carbon
reduction potential from the planning stage and verify outcomes during project
execution, forming a coherent decision-making chain for emission reduction.

Institutionally, the guideline establishes a carbon control and verification
mechanism. During the design phase, the carbon control quantity is estimated based
on contract cost and baseline carbon intensity, serving as a reference for project
approval. Upon completion, the actual construction emissions are verified against
final project data to assess reduction performance.

This mechanism enhances transparency, traceability, and statistical integration
of emission data. Appendices include standardized Carbon Control and Carbon
Verification forms for immediate adoption by design, supervision, and regional
offices.

Moreover, the guideline highlights the development of an integrated data
management system that consolidates annual reports, cost analyses, and unit price
data into a centralized database synchronized with PCCES. Example modules for
sabo works, forest roads, and landslide stabilization projects illustrate practical
applications of both estimation methods, providing reference models for design and
review processes.

This guideline marks a milestone in advancing low-carbon disaster prevention
engineering and signifies a governance shift for the FNCA—from a focus solely on
structural safety to one encompassing energy efficiency, material substitution, and
ecological sustainability. Through institutionalized implementation and data-driven
management, disaster prevention projects can achieve scientific decision-making,
measurable performance, and cross-year sustainability, laying a critical foundation

for the FNCA'’s future carbon reduction and green procurement initiatives.

Keywords: National Forest Disaster Prevention Engineering, Carbon Reduction

Guidelines, Energy and Carbon Management, PCCES
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