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Recently, in the concrete industry, the development and commercialization of low-carbon products of
ready-mixed concrete have emerged as part of the efforts to realize carbon neutrality. This study aims
E-mail : roh@kumoh.ackr to investigate the current status of environmental product declaration(EPD) of ready-mixed concrete
and to analyze the characteristics of carbon emissions by compressive strength, life cycle stage, and
region. To this end, the related certification system requiring the calculation of carbon emissions in the

Received : March 3, 2022 concrete industry was analyzed. The target of analyzing the current status of carbon emissions was set
Revised :March 23,2022 as a product of ready-mixed concrete that acquired EPD certification based on the life cycle assessment
Accepted : March 30, 2022 method. In addition, the trend of carbon emissions according to each characteristic was reviewed by

analyzing carbon emissions by the life cycle of ready-mixed concrete products, analyzing carbon
emissions by standard, and analyzing carbon emissions by region. As a result, the carbon emissions in
the pre-production stage were 99% compared to total carbon emissions., and as it increased from
18MPa to 40MPa, carbon emissions also increased. Even with the same specifications, the carbon
emissions in the capital region were higher than in the southern region.
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Environmental Product Declaration) $15-91 Concrete product EPD2} AF7 T91 2] Sustainable Concrete Plant Certification
2 25kl 1.0, u]= Underwriter’s Laboratory(UL)= UL EPD, A|AIA]&7 Fs2E4 7] 4 E 2] S(WBCSD, World Business
Council for Sustainable Development)+= Concrete Sustainability Council's certification <%= 5ol EtAH|&S-S L elsto]
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Table 1. Certification items 3.1 - Use of the Environmental Product Declaration(EPD)

Category Contents
Purpose  The awareness on the environmental effect is raised via using the environmental product declaration(EPD) for main building members.
Method  Evaluated according to the number of EPDs for each main building member
Scoring 4 point
* Grade = (weight) x (assigned score)
Category Use of the EPD Weight
Calculation Grade 1 In case that at least six or more EPDs are used for more than six types of main building members 1.0
criteria Grade 2 In case that at least five or more EPDs are used for more than five types of main building members 0.8
Grade 3 In case that at least four or more EPDs are used for more than four types of main building members 0.6
Grade 4 In case that at least three or more EPDs are used for more than three types of main building members 0.4

Table 2. Certification items 3.2 - Use of low carbon materials

Category Contents
Purpose By using low carbon-emitted buildi.ng. materials., grseenhouse gases emitted throughout the whole building life cycle can be reduced
and development of low carbon building materials is encouraged.
Method  Evaluation according to the number of low-carbon material uses
Scoring 2 point
* Grade = (weight) x (assigned score)
Category Use of low carbon materials Weight
Calculation Grade 1 In case that more than 7 low carbon materials are used 1.0
criteria Grade 2 In case that more than 5 low carbon materials are used 0.8
Grade 3 In case that more than 3 low carbon materials are used 0.6
Grade 4 In case that more than 1 low carbon materials are used 0.4

Table 3. Certification items 3.4 - Ratio of applied green building materials

Category Contents

Purpose It aims. to raise. the expansi(?n of the usef o.f green bl.xilding m.ate?rials and reduce the effect on environments due to materials by
managing a ratio of the applied green building materials to building structures.

Method  Evaluated by calculating a ratio of cost of applied green building materials out of total construction cost.

Scoring 4 point

* Grade = (weight) % (assigned score)

Category Use of low carbon materials Weight
Calculation Grade 1 In case that a ratio of applied green building materials is more than 7% of total construction cost 1.0
criteria Grade 2 In case that a ratio of applied green building materials is more than 5% of total construction cost 0.8
Grade 3 In case that a ratio of applied green building materials is more than 3% of total construction cost 0.6
Grade 4 In case that a ratio of applied green building materials is more than 1% of total construction cost 0.4
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Table 4. Concrete Function Unit

Division Contents
Function Concrete Structures and Concrete Products Development
Function Unit Concrete 1m’
System boundary Cradle to Gate

Table 5. Concrete System Boundary
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(1) Raw Materials (2) Raw Materials (B) Production (C) Operation (D) End of life
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Figure 2. Status of Concrete EPD by year Figure 3. Status of Concrete EPD by code
Table 6. EPD for CO, emission characteristics of concrete
Code 25-18-120  25-21-150  25-24-150  25-27-150  25-30-150  25-35-150  25-40-150
Low-Carbon Foot Print(LCFP) 0 10 19 23 15 5 3
Environmental Product Declaration(EPD) 5 93 120 110 92 41 11
Total 5 103 139 133 107 46 14
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Figure 5. CO, emission characteristics by life cycle stage
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