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ABSTRACT

The parties agreed to limit the global average temperature increase to well below 2°C above pre-industrial levels, and to
pursue efforts to limit the increase to 1.5°C. Budget policies in the public sector for responding to the climate crisis can
serve as powerful drivers to accelerate the green transition, with green procurement and the GHG Reduction Cognitive
Budgeting System emerging as key policy instruments. Green procurement is a policy tool that aims to reduce GHG emissions
by purchasing low-carbon products or services.The study used Life Cycle Assessment (LCA) to calculate GHG emission
reductions and expressed the results in economic terms. Based on this, a strategy to expand green procurement within the
GHG Reduction Cognitive Budgeting System was proposed.
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Fig. 1. Overview of scope 1, 2, and 3 GHG emissions [9].
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Table 1. List of secondary data used for LCA modeling
Subject Name of secondary data Source
EU & DK input
Concrete, asphalt and other mineral products, DK output
Asphalt database
concrete Mastic asphalt {RoW} | production | cut-off, U Ecoinvent
. EF 3.1
Concrete, asphalt and other mineral products, EU27 DB
Concrete, 30MPa {RoW} | concrete production 30MPa | cut-off, U Ecoinvent
. Concrete, 30MPa {RoW} | concrete production, 30MPa, ready-mix, .
Ready-mixed with cement blast furnace slag 6-34% | cut-off, U Ecomvent
concrete
Concrete, 30MPa {RoW} | concrete production, 30MPa, ready-mix, Ecoinvent
with cement limestone 6-10% | cut-off, U
Concrete block {RoW} | production | cut-off, U Ecoinvent
Concrete block
Autoclaved aerated concrete block {RoW} | production | cut-off, U Ecoinvent
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Table 2. GHG emissions of study materials

Total emissions

Product item Emissions per unit

(tCO2eq)
Asphalt concrete 247 kgCOseq/ton 67,790
Ready-mixed
cacy-muxe 276 kgCOseq/m® 38,013
concrete
Concrete block 699 kgCO,eq/m’ 5,320
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Fig. 2. Annual total GHG emissions and reductions graphs.

Table 3. Comparison of GHG emissions with LCA and low-carbon certification products

GHG emissions per unit (kgCO,eq)

Annual total GHG emissions (tCO»eq)

Product Item

GHG emissions with Low-carbon

Annual reduction

GHG emissions with Low-carbon

(tCO2eq)
LCA certification LCA certification
Asphalt concrete 247 48.61 67,790.12 13,342.00 54,448.12
Ready-mixed concrete 276 243.97 33,552.67 29,657.66 3,895.01
Concrete block 699 211.54 27,857.98 8,430.31 19,427.67
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Table 4. Economic impact based on Korean
emissions trading system and the EU ETS

Economic impact (KRW million)

EU emissions
trading system

Korean emissions
trading system

Product item

(K-ETS) (EU ETS)
Asphalt 51127 5,864.06
concrete
Ready-mixed 36.56 419.38
concrete
Concrete block 182.42 2,092.25
Total 730.25 8,375.69
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