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Analysis of the Economic Effect of the Construction Industry and the
Cost-benefit Analysis of the Recycled Aggregate Production Industry
According to the Use of High-quality Recycled Aggregate
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The purpose of this study is to analyze the economic effect of the use of recycled aggregate on the construction industry and the effect
of increasing the value of the recycled aggregate production industry on the premise of supporting quality assurance technology to
promote the high-quality use of recycled aggregate. Accordingly, the production cost of ready-mixed concrete that can be obtained
through the use of high-quality recycled aggregate is analyzed according to the recycled aggregate application rate recommended in
the recycled aggregate quality standard, The economic effect of general ready-mixed concrete and recycled aggregate-applied
ready-mixed concrete industry was analyzed by identifying the domestic ready-mixed concrete industry scale and the rate of
satisfaction of recycled aggregate volume, and a cost-benefit analysis method was used to examine the benefits of high-quality
recycled aggregate production and sales. As a result, the production cost of ready-mixed concrete is reduced by 2.3~-16.2% depending
on the application rate, the economic effect of the use of recycled aggregate on the construction industry is about 106.8~-142.6 billion
KRW, and the effect of increasing the value of the recycled aggregate production industry generated about 1.22 times the benefit.
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Table 2. Application rate of recycled aggregate for concrete
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Fig. 1. Ready-mixed concrete production cost by case
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Table 4. Ready-mixed concrete industry growth trend by year

Year Shipments
2015 152,154,068m’
2016 171,518,764m’
2017 174,291,322m’
2018 155,725,514m’
2019 147,153,888m’
Average 160,168,71 1m’
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Table 5. Demand by recycled aggregate application ratio
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Table 7. Construction waste in Korea
Waste type 2015 2016 2017 2018 2019 Average
Total(m’/year) 42,567,545 42,821,800 42,138,520 44,433,576 47,471,879 43,886,664
Waste wood 198,088 173,096 171,743 172,795 185,270 180,198
Flammable Waste synthetic resin 355,209 304,925 387,072 392,139 344,989 356,867
(m’/year) Lung fibers 2,340 2,426 2,147 2,405 2,426 2,349
Waste wallpaper 64 21 150 2,126 558 584
Waste concrete 26,720,276 27,501,977 26,462,092 28,135,059 29,589,884 27,681,858
Waste earth 1,644,368 1,390,822 1,605,635 1,524,734 1,800,352 1,593,182
Construction | g ofine tile 7,772 9,104 5,003 3,908 4,852 6,128
m‘:;i;s Waste block 233,729 190,573 184,368 146,129 447,469 240,453
Non Waste brick 451,956 489,465 461,210 613,629 717,204 546,693
flammable
(0 /year) Asphalt concrete 7,624,077 7,555,929 7,699,632 8,107,079 8,838,003 7,964,944
Construction sludge 213,654 412,729 391,194 268,468 241,995 305,608
Waste metals 43 0 21 129 43 47
Waste glass 1,052 12,131 558 1,009 945 3,139
Waste tiles & ceramics 7,686 7,171 9,855 9,383 7,257 8,270
] Waste board 31,497 48,159 35,104 35,104 44,272 38,827
(mg\//;:ar) Waste panel 666 880 1,610 1,954 1,911 1,404
Mixed construction waste 5,042,346 4,705,644 4,706,310 5,009,754 5,231,652 4,939,141
Others(m*/year) 32,721 16,747 14,815 7,644 12,796 16,945
% The data on the national waste generation and treatment status were converted into unit volume weight of 1.7ton/m’
O7IM, p= HEZZES] eSF2EM HUHIS(%)0|H, ¢= SHEEES Sofl 202 SoiEs Lt 0|2 i St &
HEZI2|EQ| RS MAH[E(%), « cetm2SH B 22N HEVs SR EY 4 U
(), b= ABRETH TRA()OICt TR 07+ 2012 S5IY 160,168 7110 2BIX| BB
7|0i| w2t Case 42f 79| HAHIE=2 FH2EAH 46.18%, T2 2 M8ol0f Ler{0|21 2= 28 20l2YE FEsi
i 63.82%0|M, OIS BIHStH 1EH w51 HAHS MEst 0lof Fig, 10M MEE m’F 0|2 MAH|SE M5 AEst
OIS Table 40| #SBTY S U2 LRYS BZ5H=HI8 20| MAHIZS Table 99 2t
= AES Zit= Table 81F ZTH 20[29] MMH|ES 7I1E HHESX 100%AZ0] CHH|SH of
MEE SYEEES UX 20|12 S0l § 1EE =5 AEZNHS LS ZH2 Table 10, Fig, 29 ZCt
MWE 28 4 U= 20| oLt C=XI1S LT} THekA S8l 2 71F LH0|l A= Case 27} MAHBIYE 100% S5t

Table 8. Capacity of recycled agg

regate & quantity satisfaction

R Annual amount of Production rate(%) High quality recycled aggregate production(m’) Quantity satisfaction
waste concrete Coarse aggregate Fine aggregate Coarse aggregate Fine aggregate rate
Case 1 - - - - 0.00%
Case 2 100% - 11,072,743 - 21.11%
Case 3 - 100% - 8,304,557 36.23%
Case 4 27,681,858m’ 46.18% 53.82% 5,113,888 4,469,141 19.50%
Case 5 100% - 11,072,743 - 12.66%
Case 6 - 100% - 8,304,557 10.87%
Case 7 46.18% 53.82% 5,113,888 4,469,141 5.85%
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Table 9. Ready-mixed concrete production cost

Division General ready mixed |Cost per m’>| Cost of ready mixed Recycled aggregateconcrete | Cost per m®>| Cost of recycled aggregate
concrete(million m®) (KRW) concrete(billion KRW) (million m?) (KRW) concrete(billion KRW)
Case 1 160 13,037 0 81,398 0
Case 2 126 10,285 33 77,178 2,609
Case 3 102 8314 58 79,556 4,616
Case 4 128 81,398 10,495 31 77,449 2,418
Case 5 139 11,386 20 74,366 1,508
Case 6 142 11,620 17 75,253 1,309
Case 7 150 12,274 9 68,222 639
Table 10. Estimated savings by recycled aggregate application
Division Cost of ready mixed concrete | Cost of recycled aggregate Total cost Estimated savings
(billion KRW) concrete(billion KRW) (billion KRW) (compared to case 1)
Case 1 13,037 - 13,037 -
Case 2 10,285 2,609 12,894 -143 billion
Case 3 8,314 4,616 12,930 -107 billion
Case 4 10,495 2,418 12,914 -124 billion
Case 5 11,386 1,508 12,894 -143 billion
Case 6 11,620 1,309 12,930 -107 billion
Case 7 12,274 639 12,913 -124 billion
2o B Cost of recyded aggregate concrete (Billion KRW) %—E"X_“IQE‘ —ﬁ_\—%%IH9| Acﬁ)\l_" |'o%o| X‘||O|_|'X_‘||O|_‘ él_:i g%oﬂ)\‘l
g 17500 Cost of general ready mixed concrete (Billion KRW) C - ~ oo o
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Fig. 2. Estimated savings by recycling aggregate application _ _ _
’ 9 B TR/CIG agreazie spp THO| T2 EOIS HESH0|, 2B MM Mol TtR| Sy
olsre HAIGINC)
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0|04 Case 47} 123 315,605,382:&, Case 30| 106,884,056,894 28 Astm P——
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Table 11. Production according to use of recycled aggregate £ XM2|5k= J‘I_}ch0| LRSI HZ32|EQ X2H= H7 |8 X
Type of use Amount(m?’) | Rates 2lHjgez S22 oiF HIE2 1aisiA| Y= X0| EfgE
Road base 6,745,178 | 12.23% Aoz WG] YLl »3EIE 1EHY &5z
Road sub-base 6128401 | 1518%  EH5i= 57} X2|HIBOR J1E5I0] 71E HT0IM KIAE TR
Sand substitute fine aggregate for sewage pipe | 423,309 1.18% T 438%/”]3’ Fomy 218%/m3(7.‘_%1H9| 50%)2 M5t
Recycled asphalt concrete 2,887,038 4.04% (KICT 2017) TEX AT MAL Jh=ot H232|ES
Concrete products(bricks, etc.) 572,938 1.05% 27 681 858m3O|D4 2oTrol RHEAY M| St HEIEE
Concrete 523,577 1.64% T '
Manufacturing concrete products 1,069,908 3.27% =ds FUstn 71EE Al MA| FIHAEH|EE Table 122}
Asphalt concrete 1115973 | 3.28% 2L
Frost protection layer & barrier layer 581,410 0.80%
Road use 185,941 0.48% Table 12. Additional cost for high-quality recycled aggregate
Road subsoil 83,718 0.54% Additional
Backfill 5,874,995 13.77% Type Waste3 concrete - Annual additional
Filling & covering 16,111,037 | 41.77% (mryear) ®Rwiry | OSIERW)
Cover of landfill facilities 77,845 0.79% Coarse aggregate 13,840,929 219 3,031 million
Total 42,381,268 | 100.00% Fine aggregate 13,840,929 438 6,062 million
Total 27,681,858 9,093 million
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Table 13. Expected sales of recycled aggregate

Type Production Selling price | Expected sales
P capacity(m®) | (KRW/m’) (KRW)

Road construction 8,304,557 5,000 41,522 million
Filling & covering 8,304,557 1,000 8,305 million
Total 16,609,115 - 49,827 million
Coarse aggregate 5,536,372 5,000 27,682 million
Fine aggregate 4,152,279 8,000 33,218 million
Total 9,688,651 - 60,900 million
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Table 14. Cost-benefit of recycled aggregate production industry

Division Cost

Additional processing cost 9,093million(KRW)

Expected benefit 11,072million(KRW)

Cost-benefit ratio 1.2177
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