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ABSTRACT

This study derived production-production multipliers using a regional input-output table and estimated the induced effect of aggregates
through the non-metallic minerals sector and the concrete products sector.

In deriving the induced effect of aggregates, it is difficult to use the regional input-output table due to the sector classification problem.
This study analyzed the non-metallic mineral sector, including aggregates, as aggregates sector, and the concrete products sector,
which uses most of the aggregate production. By analyzing this, we attempted to alleviate difficulties caused by sector classification
restrictions.

In the process of estimating the induced effect, it was assumed that there was a decrease in aggregate production, and in the process of
analyzing the concrete products sector, the effect of the decrease in concrete product production due to the decrease in aggregate
production, that is, the decrease in production of one unit of aggregate was 0.8511 in the concrete product sector. The analysis was
conducted on the premise of a decrease in unit production.

Inducing effects within and between regions were calculated for the 17 metropolitan cities and provinces classified by the regional
input-output table. The employment effect was also calculated, assuming a 10% production decrease to show differences according to
the size of the aggregate and concrete product sectors in each region.
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Table 1. Aggregate and stone intermediate demand rank by quantity™*

Rank  Code Sectore name (mil]r.lg}lgw) l;;:)e Cumul(i;:;/e rate

1 2631 Ready-mixed concrete 1,775,314 74.5

2 2632 Concreate product 217,296 9.1 83.6
3 5010 Constructions of residential buildings 59,513 2.5 86.1
4 5030 Building repair 45,357 1.9 88.0
5 5020 Constructions of non-residential buildings 44,997 1.9 89.9
6 5111 Constructions of facilities for road traffic 36,090 1.5 91.4
7 2692 Stone products 35,727 1.5 92.9
8 2694 Ascon and asphalt products 27,773 1.2 94.0
9 5113 Port facilities 25,547 1.1 95.1
10 4912 Waste Collection, Transport and Treatment (Industry) 16,172 0.7 95.8
11 5124 Constructions of urban facilities 15,453 0.6 96.4
12 5112 Railroad facilities 15,030 0.6 97.1
13 2611 Home ceramic 12,105 0.5 97.6
14 1722 Basic inorganic chemical products 10,730 0.5 98.0
15 2699 Other non-metallic mineral products 6,355 0.3 98.3
16 5121 River erosion control 5,388 0.2 98.5
17 2900 Metal foundries 4,598 0.2 98.7
18 4401 Manufacturing services of industrial equipment 4,323 0.2 98.9
19 7410 Landscaping, maintenance services for business facilities 4,125 0.2 99.1
20 5122 Constructions of water and sewage facilities 3,846 0.2 99.2

* It is derived using 2019 Input-Output table data.
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Table 2. Input structure for Ready-mixed concrete*
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Rank  Code Sectore name (milll.llglll{tW) l;;ot; Cumul(aoz;/e rate
1 2620 Cements 2,364,377 44.7 -
2 0721 Aggregate and stone 1,775,314 33.6 78.3
3 1625 Refinery products of crude oil-LFO 180,216 3.4 81.8
4 2299 Other chemical products 127,788 2.4 84.2
5 4032 Motor vehicle engine and parts 111,540 2.1 86.3
6 1639 Other refinery products 64,207 1.2 87.5
7 4502 Electricity supply-fossil fuel 60,664 1.1 88.6
8 4402 Repair services of industrial equipment 60,076 1.1 89.8
9 4401 Manufacturing services of industrial equipment 58,203 1.1 90.9
10 2699 Other non-metallic mineral products 38,710 0.7 91.6
11 3099 Other fabricated metal products 28,792 0.5 922
12 3094 Screw and wire products 21,511 0.4 92.6
13 3730 Batteries 19,791 0.4 92.9
14 2613 Ceramic wares 17,274 0.3 93.3
15 1626 Refinery products of crude oil-HFL 15,576 0.3 93.6
16 4920 Materials recycling services 15,444 0.3 93.9
17 2410 Tires and tubes 14,900 0.3 94.1
18 3710 Motors and generators 14,475 0.3 94.4
19 3512 Telecommunication equipment-mobile phone 14,438 0.3 94.7
20 4503 Electricity supply-nuclear 13,607 0.3 94.9

* It is derived using 2019 Input-Output table data.
Table 3. Input structure for Concrete products*

Rank  Code Sectore name (milll}r()l];tw) %;:; Cumul(%;:;/e rate
1 2620 Cements 449,299 19.0 19.0
2 2721 Rebar and steel bar 316,887 13.4 324
3 0721 Aggregate and stone 217,296 9.2 41.5
4 2699 Other non-metallic mineral products 194,386 82 49.7
5 3094 Screw and wire products 189,474 8.0 57.7
6 2726 Steel wire 165,216 7.0 64.7
7 2631 Ready-mixed concrete 78,506 33 68.0
8 4920 Materials recycling services 57,869 24 70.5
9 4401 Manufacturing services of industrial equipment 53,218 2.2 72.7
10 3930 Metal molds and industrial patterns 51,654 2.2 74.9
11 2299 Other chemical products 45,394 1.9 76.8
12 1625 Refinery products of crude oil-LFO 41,325 1.7 78.6
13 4502 Electricity supply-fossil fuel 36,077 1.5 80.1
14 2632 Concrete products 35,251 1.5 81.6
15 2799 Other fabricated iron and steel products 31,419 1.3 82.9
16 1626 Refinery products of crude oil-HFL 30,005 1.3 84.2
17 4032 Motor vehicle engine and parts 28,346 1.2 85.4
18 4402 Repair services of industrial equipment 24,795 1.0 86.4
19 1801 Synthetic resins 23,963 1.0 87.4
20 2491 Other industrial rubber products 19,038 0.8 88.2

* It is derived using 2019 Input-Output table data.
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Table 4. Summary of region structure of non-metallic mineral products as inputs to concrete products(%)
Region Seoul Ic Gg Dj Sj Cb Cn G@Gj Jb Jn Dg Gb Bs Us Gn Gw Jj

Sector Concrete products
Seoul 52 00 0.0 0.1 0.1 00 00 01 00 0.0 0.1 0.0 0.1 0.0 0.0 0.0 o0.1
Ic 22 472 41 1.0 10 61 17 59 79 115 10.0 1.9 0.9 0.4 02 1.6 118
Gg 38 22 567 25 25 06 1.1 28 08 1.1 39 0.6 32 1.2 1.3 02 25
Dj 0.1 00 00 5.0 50 01 00 01 01 0.1 0.1 0.0 0.0 0.0 0.0 0.0 o0.1
Sj 5 04 01 03 368 368 04 01 05 05 08 0.8 0.1 0.2 0.1 01 01 038
Cb S 51 35 23 3.4 34 809 14 32 03 02 43 0.6 4.5 1.9 1.8 02 19
Cn §, 1.5 06 05 0.9 09 00 763 09 01 0.1 1.2 0.2 1.1 0.5 04 00 04
G % 01 01 o0l 0.1 0.1 01 01 326 01 0.1 0.2 0.0 0.1 0.0 0.0 0.0 0.1
Jb E 37 29 29 23 23 25 1.6 39 770 45 6.2 1.0 3.1 1.4 1.1 07 52
In gi 21 13 1.5 1.2 1.2 13 08 22 18 680 34 0.6 1.6 0.7 06 04 29
Dg g 0.0 00 0.0 0.0 00 00 00 00 00 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0
Gb %‘ 33 18 24 21 2.1 1.8 12 35 25 35 52 86.6 2.6 1.0 1.0 06 4.6
Bs “ 00 00 0.1 0.0 00 02 01 02 03 04 0.3 0.1 22.9 0.0 00 01 04
Us 01 01 03 0.0 00 05 01 05 07 1.0 0.8 0.2 00 661 00 0.1 1.0
Gn 1.7 12 12 1.1 1.1 08 06 16 1.1 1.5 2.4 0.4 1.4 06 731 03 2.0
Gw 663 354 253 40.6 406 44 134 391 65 7.1 543 7.3 541 244 183 955 186
Jj 44 35 23 3.1 3.1 01 15 30 03 0.1 4.0 0.5 42 1.6 1.9 02 475
Sum 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Input rate** 20.0 17.0 128 124 11.8 106 10.1 141 167 92 196 100 172 114 121 17.6 13.6

Abbreviations

IC : Incheon Gg : Gyeonggi Dj : Daejeon Sj : Sejong Cb :Chungbuk Cn : Chungnam Gj : Gwangju  Jb : Jeonbuk
Jn : Jeonnam Dg : Daegu Gb : Gyeongbuk Bs : Busan Us : Ulsan Gn : Gyeongnam Gw : Gangwon Jj : Jeju

* It is derived from 2015 regional Input-Output table data.
** % rate of non-metallic mineral products as inputs to concrete products
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Table 5. Non-metallic mineral mining : Effect of Reduced Production*
. Inter-regional
Regional .
Max. Min.
Seoul 1.3640 Ulsan 0.0664 Sejong 0.0020
Incheon 1.2962 Gyeonggi 0.1457 Sejong 0.0015
Gyeonggi 1.3681 Ulsan 0.0531 Sejong 0.0015
Daejeon 1.2598 Gyeonggi 0.1062 Jeju 0.0055
Sejong 1.0847 Seoul 0.1332 Jeju 0.0050
Chungbuk 1.2109 Gyeonggi 0.1105 Jeju 0.0030
Chungnam 1.3123 Gyeonggi 0.1217 Jeju 0.0039
Gwangju 1.2582 Gyeonggi 0.1170 Sejong 0.0016
Jeonbuk 1.2864 Gyeonggi 0.0928 Sejong 0.0021
Jeonnam 1.3214 Gyeonggi 0.1118 Sejong 0.0019
Daegu 1.2502 Gyeongbuk 0.0672 Sejong 0.0016
Gyeongbuk 1.2682 Gyeonggi 0.0865 Sejong 0.0021
Busan 1.4126 Gyeonggi 0.0896 Sejong 0.0017
Ulsan 1.3221 Busan 0.1243 Sejong 0.0038
Gyeongnam 1.3256 Busan 0.1020 Sejong 0.0012
Gangwon 1.2053 Gyeonggi 0.0882 Sejong 0.0025
Jeju 1.2485 Gyeonggi 0.0945 Sejong 0.0017
* It is derived using 2015 regional Input-Output table data.
Table 6. Concrete products : Effect of Reduced Aggregate Supply*
. Inter-regional
Regional .
Max. Min.
Seoul 1.2095 Chungbuk 0.2043 Sejong 0.0037
Incheon 1.2551 Seoul 0.1943 Sejong 0.0024
Gyeonggi 1.2468 Gangwon 0.1421 Sejong 0.0029
Daejeon 1.0613 Seoul 0.1454 Gwangju 0.0084
Sejong 0.9616 Gangwon 0.1472 Jeju 0.0077
Chungbuk 1.2031 Gyeonggi 0.1217 Jeju 0.0031
Chungnam 1.1949 Chungbuk 0.1444 Jeju 0.0050
Gwangju 1.0969 Seoul 0.1542 Sejong 0.0027
Jeonbuk 1.1859 Gangwon 0.1248 Sejong 0.0029
Jeonnam 1.2931 Gangwon 0.1409 Sejong 0.0025
Daegu 1.0934 Gangwon 0.1643 Sejong 0.0038
Gyeongbuk 1.2188 Gangwon 0.1315 Sejong 0.0025
Busan 1.1861 Jeonnam 0.1403 Sejong 0.0024
Ulsan 1.1543 Seoul 0.1374 Sejong 0.0028
Gyeongnam 1.1656 Seoul 0.1414 Sejong 0.0017
Gangwon 1.3637 Gyeonggi 0.0902 Sejong 0.0025
Jeju 1.1356 Seoul 0.1518 Sejong 0.0028
* It is derived using 2015 regional Input-Output table data.
FIE W KoL AFolth Aex|ele] TAMAL 1E weje] MARIAETIE SUEE Ao e
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Table 7. Non-metallic mineral mining : Effect of Reduced Production on Value-added
. Inter-regional
Regional .
Max. Min.

Seoul 0.6822 Ulsan 0.0205 Sejong 0.0007
Incheon 0.6376 Gyeonggi 0.0597 Sejong 0.0005
Gyeonggi 0.6588 Incheon 0.0178 Sejong 0.0006
Daejeon 0.6234 Gyeonggi 0.0447 Jeju 0.0028
Sejong 0.5448 Chungnam 0.0556 Jeju 0.0025
Chungbuk 0.6933 Gyeonggi 0.0426 Sejong 0.0013
Chungnam 0.6381 Gyeonggi 0.0489 Jeju 0.0020
Gwangju 0.6415 Gyeonggi 0.0478 Sejong 0.0006
Jeonbuk 0.6430 Gyeonggi 0.0379 Sejong 0.0008
Jeonnam 0.5628 Gyeonggi 0.0465 Sejong 0.0007

Daegu 0.7317 Gyeonggi 0.0255 Sejong 0.0006

Gyeongbuk 0.6510 Daegu 0.0365 Sejong 0.0008
Busan 0.6662 Gyeonggi 0.0368 Sejong 0.0006
Ulsan 0.6032 Busan 0.0618 Sejong 0.0012
Gyeongnam 0.6580 Busan 0.0474 Sejong 0.0004
Gangwon 0.7192 Gyeonggi 0.0346 Sejong 0.0009
Jeju 0.6644 Gyeonggi 0.0395 Sejong 0.0007
* It is derived using 2015 regional Input-Output table data.
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Table 8. Concrete products :
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Effect of Reduced Aggregate Supply on Value-added

Inter-regional

Regional .
Max. Min.
Seoul 0.2995 Chungbuk 0.0672 Sejong 0.0014
Incheon 0.3228 Gangwon 0.0858 Sejong 0.0009
Gyeonggi 0.3559 Gangwon 0.0592 Sejong 0.0011
Daejeon 0.2972 Seoul 0.0655 Gwangju 0.0031
Sejong 0.2576 Seoul 0.0599 Jeju 0.0038
Chungbuk 0.3917 Gyeonggi 0.0451 Jeju 0.0014
Chungnam 0.3539 Gyeonggi 0.0506 Jeju 0.0025
Gwangju 0.3002 Seoul 0.0700 Sejong 0.0011
Jeonbuk 0.4006 Gangwon 0.0474 Sejong 0.0011
Jeonnam 0.3668 Gangwon 0.0522 Sejong 0.0010
Daegu 0.2524 Gyeongbuk 0.0830 Sejong 0.0016
Gyeongbuk 0.3857 Gangwon 0.0491 Sejong 0.0009
Busan 0.3256 Seoul 0.0589 Sejong 0.0009
Ulsan 0.3206 Seoul 0.0629 Sejong 0.0010
Gyeongnam 0.3583 Gangwon 0.0576 Sejong 0.0006
Gangwon 0.5068 Gyeonggi 0.0354 Sejong 0.0009
Jeju 0.3371 Seoul 0.0688 Sejong 0.0012
* It is derived using 2015 regional Input-Output table data.
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Table 9. Non-metallic mineral mining :

!

Reduced Production effect on employment

Inter-regional

Regional .
Max. Min.
Seoul 0.58 Ulsan 0.03 Sejong 0.00
Incheon 18.67 Gyeonggi 2.10 Sejong 0.02
Gyeonggi 50.86 Ulsan 1.97 Sejong 0.05
Daejeon 0.53 Gyeonggi 0.05 Jeju 0.00
Sejong 3.05 Seoul 0.38 Jeju 0.01
Chungbuk 29.42 Gyeonggi 2.68 Jeju 0.07
Chungnam 19.97 Gyeonggi 1.85 Jeju 0.06
Gwangju 1.29 Gyeonggi 0.12 Sejong 0.00
Jeonbuk 28.78 Gyeonggi 2.08 Sejong 0.05
Jeonnam 23.27 Gyeonggi 1.97 Sejong 0.04
Daegu 0.23 Gyeongbuk 0.01 Sejong 0.00
Gyeongbuk 35.97 Gyeonggi 245 Sejong 0.06
Busan 3.68 Gyeonggi 0.23 Sejong 0.01
Ulsan 9.87 Busan 0.93 Sejong 0.03
Gyeongnam 25.29 Busan 1.95 Sejong 0.02
Gangwon 107.11 Gyeonggi 7.84 Sejong 0.23
Jeju 9.04 Gyeonggi 0.68 Sejong 0.01
* It is derived using 2015 regional Input-Output table data.
Table 10. Concrete products : Reduced Production effect on employment
. Inter-regional
Regional .
Max. Min.
Seoul 14.80 Chungbuk 2.50 Sejong 0.04
Incheon 31.79 Gangwon 4.92 Sejong 0.06
Gyeonggi 279.68 Gangwon 31.88 Sejong 0.64
Daejeon 10.08 Seoul 1.38 Gwangju 0.08
Sejong 13.01 Seoul 1.99 Jeju 0.10
Chungbuk 80.04 Gyeonggi 8.10 Jeju 0.20
Chungnam 71.28 Gyeonggi 8.61 Jeju 0.30
Gwangju 7.50 Seoul 1.05 Sejong 0.02
Jeonbuk 40.58 Gangwon 427 Sejong 0.10
Jeonnam 64.08 Gangwon 6.98 Sejong 0.12
Daegu 16.15 Gyeongbuk 242 Sejong 0.06
Gyeongbuk 93.47 Gangwon 10.08 Sejong 0.19
Busan 28.67 Seoul 3.39 Sejong 0.06
Ulsan 21.58 Seoul 2.57 Sejong 0.05
Gyeongnam 95.93 Gangwon 11.64 Sejong 0.14
Gangwon 51.00 Gyeonggi 3.38 Sejong 0.09
Jeju 22.87 Seoul 3.06 Sejong 0.06
* It is derived using 2015 regional Input-Output table data.
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