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Abstract

The furniture industry has a high possibility to create value-added and a high potential to create new occupations due to the
characteristics of the industry, which mainly consists of small and medium-sized enterprises (SMEs). However, the used
furniture, which has sufficient reuse value, is also crushed and used as solid refuse fuel (SRF) recently. Besides, the number of
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waste treatment companies continues to decrease, and it occurs congestion of wood waste. As a way to solve the issue, a

business model development of remanufacturing used furniture can be suggested as an alternative due to its high circular

economic efficiency. Remanufacturing business including furniture industry creates positive effects in various aspects such as

economic, environmental and job creation. In other words, remanufacturing is an effective recycling way to reduce input

resources and energy in the production process. The results of economic analysis show that the expected annual revenue from

the single worker furniture remanufacturing site was 104 million won which is 3.11 times more than the average income of a

single-worker household in Korea and its B/C ratio was estimated about 30 which means high business feasibility. Revenue

through furniture remanufacturing also showed 320 times higher than that of SRF production from the perspective of weight. In

addition, it is shown that the GHGs reduction from the furniture remanufacturing is 2.2 ton CO»-eq. per year, which is similar to
the amount of GHGs absorption effect of 937 pine trees or 622 Korean oak trees annually. Thus the results of this study

demonstrate that it is important to adopt an appropriate recycling method considering the economic and environmental effects at

the end-of-life stage.
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Table 1. Domestic furniture retail sales in 2015 to 2021, million won

Year 2015 2016 2017

2018 2019 2020 2021

Furniture Sales 6,833,233 7,126,317 7,137,716

7,547,425 8,225,589 10,176,575 11,061,772
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Table 2. Purchase amount per person at the company “I”” by average monthly household income’
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Fig. 1. Visit frequency of the company
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Purchase amount

Average monthly household income, kilo¥

by category Under 400M¥% (N=262) 400MW~600MW (N=333) Over 600M¥ (N=205)
Living room supplies 43 39 85
Bedroom supplies 42 29 93
Kitchen supplies 34 29 67
Office supplies 33 49 76
Total 151 147 321

Table 3. Economic index of Domestic furniture industry by the business size based on the number of employees in 2018?

Tél‘z E:‘f;lrl;eeisosflilﬁf)‘;‘l:: Total 10~19 20~ 49 50~99 100~199 | 200 ~299
The number of businesses 1,250 726 457 49 15 3
(100.0%) (58.1%) (36.6%) (3.9%) (1.2%) 0.2%)
The mumber of emplovecs 28,832 9,715 12,937 3,397 2,029 754
ploy (100.0%) (33.7%) (44.9%) (11.8%) (7.0%) (2.6%)
Salary (cmillion won) 979,083 310,810 437,324 124,472 74,173 32,304
Y (100.0%) (31.7%) (44.7%) (12.7%) (7.6%) (3.3%)
The amount of consignment 7,794,686 1,932,236 | 3,330,248 1,093,485 915,510 523,207
(million won) (100.0%) (24.8%) (42.7%) (14.0%) (11.7%) (6.7%)
Production Cost (million won) 4,696,638 1,192,304 | 2,156,197 704,873 416,667 226,597
(100.0%) (25.4%) (45.9%) (15.0%) (8.9%) (4.8%)
o 3,164,630 749,595 1,209,400 393,239 517,830 294,566
Value-added (Million Won) (100.0%) (23.7%) (38.2%) (12.4%) (16.4%) 9.3%)
Balance at the end of year of 2,841,004 772,172 1,211,072 401,765 382,746 73,249
Tangible asset (million won) (100.0%) (27.2%) (42.6%) (14.1%) (13.5%) (2.6%)
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Remanufacturing Process - Systematic process
. - Restoration to the same level
Repair
as brand-new product
. parts or Remanufac
Product Full Cleaning Product - Anyone can be a consumer
> . > - | replace - | -tured
after use disassembly all parts . reassembly - Warranty as same level as brand-
with new product
arts new product
p - Upgrade with the latest technology
Repair Process : Repa}r by experts '
- Repair only defective parts
- Only current user can be a
Defective Defect/mal Defective Replaccmq]t Parts Repaired consumer .
coduct =» | - function | = parts =» |of defective reassembl - coduct | Warranty limited only repair
p diagnosis disassembly parts Y p parts
- Maintain product condition
before repair

Fig. 2. Differences between remanufacturing and repair with respect to processes and product characteristics.

Analyzed i
Sam!éles Energy Consumption
100%6  New Manufacturing

00% (Recycled Materials included)

Remanufacturing

14% 9%
Alternator Starter

3 diff.
Alternators

5 diff. Alternator
Starters

Material Consumption

100% New Manufacturing
00% (Recycled Materials included)

Remanufacturing

12% 11%
Starter

Fig. 3. Regarding energy and material consumption, remanufacturing is far ahead of manufacturing®.
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Parts repairing

Disassembly Parts cleaning or replacing Assembly and test
e Old parts removal ¢ Sanding * New parts for
replacing
¢ Varnishing
e Scratcher ¢ Sander ¢ Wooden Parts ¢ Hammer and Nails
¢ Heat gun e Sand paper ¢ Polyvinyl Alcohol

Vanish
Brush

Fig. 4. The checklist of remanufacturing process (example).
*Source: The WORST veneer I've ever worked on... Furniture Restoration

https://www.youtube.com/watch?v=IVj0VCzrHk0/
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Table 4. Average price of equipment for waste solid wood furniture remanufacturing

CATEGORY Grinder Table-Saw xjﬁﬁi Trimmer Band-Saw | Steel-Square Mallet Total
PRICE (WON)| 291,330 4,137,589 285,650 179,439 899,708 6,304 6,238
CATEGORY |Electric Planer Chisel Jigsaw | Electric Drill Clamp Workbench | Other Tools | 8,380,315
PRICE (WON)| 145,155 7,470 120,398 108,320 46,300 1,146,415 1,147,000
Table 5. Benefit-Cost analysis of furniture remanufacturing business (1,000 korean won)
Cost (C) Benefit (B)
Years Beneﬁ.t of waste Expendables Facility Benefit of Total Benefit-Cost
consignment expense expense Total cost furniture sales benefit ®&0
treatment
Ist year 1,862 8,380 10,242 884 104,000 104,884 94,642
2nd year 1,862 - 1,862 884 104,000 104,884 103,022
3rd year 1,862 - 1,862 884 104,000 104,884 103,022
4th year 1,862 - 1,862 384 104,000 104,884 103,022
5th year 1,862 - 1,862 384 104,000 104,884 103,022
Total 9,310 8,380 17,690 4,420 520,000 524,420 506,730
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Table 6. Benefit-Cost analysis with effective Interest rate

(1,000 korean won)

OFE - BEEL FEI

Year Cost (C) Benefit (B) Ben(g‘ité)COSt
Ist year 10,242 104,884 94,642
2nd year 1,885 106,206 104,320
3rd year 1,909 107,544 105,635
4th year 1,933 108,399 106,966
5th year 1,958 110,271 108,313
Average 3,586 107,561 103,975

Total 17,928 537,803 519,875

B/C ratio 30.00
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Table 7. Greenhouse gases emissions from the wooden pellet (1 kg) manufacturing processes'?

L QAly

1__1__E

NS ST

Greenhouse gases
w2
) Carbon Nitrous
7 Item
g CFC-13 CF4 dioxide | HCFC-22 | CF3Br Nggg“‘)‘e oxide Total
(CO2) ¥ (N20)
YS@E‘ lj‘;d 2.68E-10 1.03E-02 | 6.78E-11 | 1.77E-06 | 1.89E-04 | 8.97E-06 | 1.04E-02
. .
5 | (keCOy (0.00%) (98.10%) | (0.00%) (0.02%) (1.80%) (0.09%) | (100.00%)
§ LDPE | 4.55E-11 ] 1.69E-03 | 1.1SE-11 | 3.01E-7 | 3.20E-05 | 1.52E-06 | 1.72E-03
E | (kegCO) | (0.00%) (98.04%) | (0.00%) (0.02%) (1.86%) (0.09%) | (100.00%)
=]
s Total 3.14E-10 ] 1.19E-02 | 7.93E-11 | 2.07E-06 | 2.20E-04 | 1.05E-05 | 1.22E-02
(keCOy) | (0.00%) (98.08%) | (0.00%) (0.02%) (1.81%) (0.09%) | (100.00%)
Electricity ] ] 9.17E-02 ] 1.20E-09 | 1.40E-03 | 8.93E-05 | 9.32E-02
- | (keCO) (98.40%) (0.00%) (1.50%) (0.10%) | (100.00%)
g LNG 9.29E-12 ) 1.71E-02 | 2.35E-12 | 6.93E-08 | 1.01E-03 | 5.80E-04 | 1.87E-02
S | (kgCO) | (0.00%) (91.49%) | (0.00%) (0.00%) (5.40%) (3.10%) | (100.00%)
=]
= Total 9.29E-12 ) 1.09E-01 | 2.35E-12 | 7.05E-08 | 2.41E-03 | 6.69E-04 | 1.12E-01
(kgCOy) | (0.00%) 97.25%) | (0.00%) (0.00%) (2.15%) (0.60%) | (100.00%)
& | LDPE 1.44E-10 | 6.07E-12 | 4.16E-02 | 3.65E-11 | 4.10E-07 | 321E-04 | 3.45E-03 | 4.54E-02
& 7| keCOy) | (0.00%) 0.00%) | (91.69%) | (0.00%) (0.00%) (0.71%) (7.60%) | (100.00%)
Total 4.67E-10 | 6.07E-12 | 1.62E-01 | 1.ISE-10 | 2.55E-06 | 2.95E-03 | 4.13E-03 | 1.69E-01
(0.00%) 0.00%) | (95.82%) | (0.00%) (0.00%) (1.74%) (2.44%) | (100.00%)
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