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Application of Input-Output Table to Estimate of Amount of Energy Consumption

and CO2 Emission Intensity in the Construction Materials
-Focusing on Input-Output Tables Published in 2005, 2007-
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Abstract

Currently, there is database for per unit requirements of major construction materials in terms of energy
consumption and CO, emission based on the input-output table published by the Bank of Korea in 2000, but no
database for per unit requirements based on input-output tables was published in 2005 and 2007. The purpose of this
study was to calculate the unit requirement values of major construction materials in terms of energy consumption and
CO, emission generated by using the input-output tables published in 2005 and 2007. To estimate the unit requirement
values, a database building method with the input-output tables was adopted by selecting 16 types of construction
materials in wide use on construction sites. When the study results were compared with existing unit requirement
values based on the input-output table of 2000, there were small discrepancies, from which it can be interpreted that
the method used in the study is reasonable. Unit requirement values estimated based on input-output tables of 2005
and 2007 tended to decrease, and the highest value of energy consumption and CO, emission were found in the
materials using cement and rebar.
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Application of Input-Output Table to Estimate of Amount of Energy Consumption and CO2 Emission Intensity in the Construction Materials
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Table 1. Previous researches

Author Summary

Based on analysis of inter-industry relations,

Lee and Chae the quantity of energy consumption and CO»

[4] emission for construction by work, by structure
and category, and by material.

Energy consumption and CO. emission
Kim et al. required for materials used by work in the

[7] construction of new apartment houses were
calculated.

By using input-output table published in 1995,
) a model of unit requirement calculation for
Kim et al. . . )

[ energy. input and CO» (_em|SS|on _|n the
production stage of construction materials was
reviewed and presented.

How to implement construction life cycle
Kim et al. assessment (LCA) was reviewed, and methods

(57] of calculating unit requirement by cycle were
examined.

An  evaluation  method  which  could
Jeong et al. Quantitatively estimate the volume of COp
[10] generated in the process of a buiding’s

lifecycle was developed.

It aimed at estimation of the functional unit in

Lee and Yang energy consumption and CO, emission in the

[8l primary construction materials, using the 1/O
analysis.
It aimed at analyzing the trend of CO
Lee et al. emission for direct and indirect areas by using
9 I/O table between 2000, 2003 and 2005 in the
major construction materials.
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Figure 2. Computation process of amount of energy
consumption and CO2 emission intensity
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No. Code” Energy sectors Choice L CO, Emission factor
1 006 Anihracie ° Energy sectors Calorific value [TCTOE?]
2 0032 Bituminous coal [ ) Anthracite 4.500Kcal/kg 1.100
3 0033 Crude oil Bituminous coal 6,600Kcal/kg 1.059
4 0034 LNG Briquette 6,500Kcal/kg 1210
5 0039 Briquette [ ) Coal products 6,500Kcal/kg 1210
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Table 4. Comparison of the energy consumption

(Unit : TOE / KRW one million)
Previous research This research
Major Materials Direct Direq Direct Dire_ct
& indirect & indirect
Sand & gravel 0.0562 0.1097 0.0560 0.1034
Broken stone 0.2621 0.3598 0.2591 0.3541
Wood products 0.0465 02712 00454 0.2642
Paper products 0.0621 0.3465 0.05%2 0.3359
Resin 0.0344 0.4381 0.0330 0.4284
Coatings 0.0338 04307 0.0331 04227
Glass products 04940 0.7872 0.4631 0.7539
Clay products 0.5045 0.7863 04912 0.7653
Cement 1.2328 1.7479 1.2018 1.7041
Remicon 0.0858 0.8585 0.0844 0.8380
Con'c products 0.1489 0.8675 0.1425 0.8457
Asbestos 0.2783 0.6630 0.2715 0.6457
Rebar & Steel 0.0433 3.0301 0.0417 29980
Section steel 0.0642 26771 0.0613 26474
Steel pipe 0.0216 1.7556 00212 1.7356
Metal products 0.029%6 0.7653 0.0290 0.7533
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Table 5. Comparison of the CO, emission intensity
(Unit : TC / KRW one million)

Previous research This research

Major Materials Direct Direct Direct Direct
e & indirect e & indirect
Sand & gravel 0.1706 0.3619 0.1700 0.3574
Broken stone 0.8079 1.1648 0.7983 1.1459
Wood products 0.1442 09523 0.1407 09289
Paper products 0.1%46 1.2745 0.18%4 1.2389
Resin 0.1071 1.6577 0.1027 1.6249
Coatings 0.1135 1.6873 0.1113 1.6605
Glass products 1.9217 32129 1.8383 3.1037
Clay products 1.7480 28281 1.7029 2.7557
Cement 11,6839 138110 115730 13.6490
Remicon 0.2655 59690 0.2608 5.8947
Con'c products 04917 51157 04711 50397
Asbestos 1.7670 38749 1.7443 38166
Rebar & Steel 0.1377 135445 0.1311 134361
Section steel 0.2025 119172 0.1929 11.8170
Steel pipe 0.0639 7.7193 0.0625 7.6517
Metal products 0.0865 3.19%65 0.0844 3.1559
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Table 6. Computation of the energy consumption

(Unit : TOE / KRW one million)
2005 2007
Major Materials . Direct ' Direct
Drect g indret D™ g indirect
Sand & gravel 0.0486 0.1456 0.0465 0.0922
Broken stone 0.2573 0.3861 0.0953 0.1551
Wood products 0.0303 0.2050 0.0130 0.1036
Paper products 0.0822 0.3251 0.0217 0.1541
Resin 0.0147 0.2247 00112 0.1101
Coatings 0.0310 0.2574 0.0127 0.1867
Glass products 01177 0.3487 0.0532 0.1862
Clay products 0.3858 0.6000 0.3184 04336
Cement 1.2076 1.6311 0.6364 0.8794
Remicon 0.0441 0.6791 0.0289 0.3482
Con'c products 0.1081 06682 0.0617 0.3679
Asbestos 0.2385 0.5408 0.1561 0.2978
Rebar & Steel 0.0198 1.3138 0.0111 0.73%6
Section steel 0.0319 1.1927 0.0181 0.6757
Steel pipe 0.0227 08%27 0.0052 0.489%
Metal products 0.03%6 0.4589 0.0099 0.2258
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Table 7. Computation of the CO; emission intensity

(Unit : TC / KRW one million)
2005 2007
Major Materials ! Direct ! Direct
oredt gingrect O g ingirect

Sand & gravel 0.1470 04781 0.139 0.3062
Broken stone 0.7936 1.2401 0.2936 0.5121
Wood products 0.0939 0.7031 0.0404 0.374
Paper products 0.2549 1.1362 0.0678 0.5684
Resin 0.0441 0.7963 0.0345 04134
Coatings 0.0967 0.9539 0.0424 0.7559
Glass products 08192 1.8024 0.329%6 09309
Clay products 1.3186 21118 1.1400 1.5804
Cement 94522 11.2832 8.3334 95039
Remicon 0.13%9 40531 0.0895 30637
Con'c products 0.3628 36713 0.2076 26737
Asbestos 1.6476 32250 1.2619 20802
Rebar & Steel 0.0610 58728 0.0346 34210
Section steel 0.0980 5.2868 0.0570 3.1168
Steel pipe 0.0585 38254 0.0147 22057
Metal products 0.1028 1.7775 0.0278 0.9485

20004, 20054, 20079 AMATHE

A7 O, HiZ

O]_Q_o]—O:] /\}-EB_}‘
YU B2 Figure 49F o] Blwe

e}, s oA oA anRkt o] ZHAAE Holi
BOL} 7ol Z o 2RITE (O, HiE YUY e o A

ZA710] A WrMRse] fRrew Qe AklTE] W

o 7HHeE

Aow A,

z ' I [F
0 -'-. | o . ‘ ll J 1
>
PO AN S AN S N A R Y
s & & & < & & & & < & & O S N &
$ & [ A A R A
O A ) AN SO S A
L e & S < &
4 & F & & & & &

2000

Figure 4. Comparison of the CO; emission intensity
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