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Abstract The aircraft industry is classified as a large-scale, precision, hand-craft industry and requires
many production personnel. However, many of the SMEs in the aircraft industry suffer from chronic
manpower shortages because of their geographical locations outside metropolitan areas, lower wages
and welfare levels than large companies, and general avoidance of jobs in the manufacturing industry.
Productivity improvements achieved by manufacturing innovations, such as smart factories, have been
proposed, but SMEs in the aircraft industry have not been able to establish a basic foundation for smart
factories. This study examines the economic feasibility of process automation by SMEs based on actual
cases. Economic feasibility was analyzed using the net present value method (NPV) and cost-benefit
analysis (B/C Ratio), and objective discount rates were calculated and applied using financial statements,
stock price information, and company risk premiums. Drilling was selected as the process for analysis
because it has the highest defect rate among the processes used to produce aviation parts. Economic
analysis of process automation showed an NPV of 91 million won and a B/C Ratio of 1.28, which
confirmed the positive economic effect of introducing process automation. In summary, this study has
academic significance as it establishes an economic analysis procedure for the process automation of
SMEs and presents a case for introducing process automation in SMEs supplying the aircraft industry.
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Where, B: is the benefit at the time t, C; is the
cost at the time t, r is the discount rate and n is

the analysis period
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Where, B. is the benefit at the time t, C; is the
cost at the time t, r is the discount rate and n is

the analysis period
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Where, B: is the benefit at the time t, C; is the
cost at the time t, r is the discount rate and n is

the analysis period
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Application in this study

‘ Selection for process automation Hole Drilling Process ‘

4 2

‘ Process development and output derivation ‘ facilities pment & ‘
4 o

Sclection of Economic Analysis Methodology ‘ ‘ NPV, B/C ratio Methodology ‘
¥ ¥

‘ Cost and benefits calculated ‘ ‘ Cost and benefits calculated ‘
¥ ¥

‘ Estimation of the discount rate ‘ ‘ WACC considering firm-size risk premium ‘
¥ ¥

‘ Derivation of Economic Analysis Results ‘ ‘ Derivation of NPV & B/C ratio ‘

Fig. 1. Analysis Procedure
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1 Loading & Shimming

2 Hole Drilling

3 Unloading & Deburring

4 Sealant & Fastener

5 Touch-up & Cleaning

Fig. 2. Process Flow
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Fig. 4. Defective hole processing type
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Table 1. Measurement of total cost
(unit: KRW million)

Type Cost value
NC Router 73
) Software 30
Favome e 4 | ot |
Tools 30
ect 8
Process change approval cost 18
depreciation cost 134
maintenance costs 96
electricity cost 10
Total 399
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Table 2. Nominal value of total cost by year

(unit: KRW million)

Year Equipment Purchase and Initial Process change depreciation cost | maintenance costs | electricity cost| total
Investment Costs approval cost
0 141.6 18.2 - - - 159.9
1 - - 13.4 - 0.5 13.9
2 - - 13.4 10.7 0.8 24.8
3 - - 13.4 10.7 0.9 24.9
4 - - 13.4 10.7 1.0 25.1
5 - - 13.4 10.7 1.1 25.1
6 - - 13.4 10.7 1.1 25.1
7 - - 13.4 10.7 1.1 25.2
8 - - 13.4 10.7 1.1 25.1
9 - - 13.4 10.7 1.1 25.1
10 - - 13.4 10.7 1.1 25.2
Total 141.6 18.2 134.0 96.1 9.9 399.3
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Table 3. Nominal value of total benefit by year
(unit: KRW million)

Year No. of production Profit
O - -
1 117 32,4
2 176 48.8
3 200 55.6
4 228 63.4
5 240 66.7
6 242 67.3
7 248 69.0
8 236 65.6
9 232 64.5
10 248 69.0

Total 2,166 602.3
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7 A AR &(WACC: Weighted Average Cost
of Capital, s} WACC)< v]Hda5E5S A7 E
A= 9] ARRE= E9le(discount rate)o|™ Sh|
9] A7} (time value of money)E YeERATH20].

WACCE A7IAR2H]8 BRIAREZH§C2 45
1, FZHoE A7|AET ERIAREY 2Eqte] o
7VeAE A7 ARG BRRIAHEH]-of] FoliA Akt
), MAF] WACCE ALt Ail= Table 49 2t

o

Table 4. WACC

Type Value Calculation criteria
Cost of debt . _ ~
capital (after tax) Ki 0.065 Kd x (-9
Cost of debt
capital (before | Kd 0.065 [I/B + Additional Risk Spread
tax)
259
interest cost I (million interest cost of firm
won)
5,786
Amount of debt| B (million | Amount of debt of firm
won)
corporate tax )
t - corporate tax rate fo firm
rate
cost of equity | v |68 | E(Ri)=REERm)-RE x Ai
capital
Beta coefficient | i 1.28 Beta coefficient of firm
Risk-free interest] RE | 2.046% | averase yield on treasury
rate bonds (3 years)
Average
fluctuation rate o, |Average fluctuation rate of
of KOSDAQ ERm)  5.792% KOSDAQ index
index
WACC KO | 0.066 [S/(S+B)] x Ke+[B/(S+B)] x Ki
1.591
equity capital S (million equity capital of firm
won)
5,786
debt capital B (million debt capital of firm
won)
7.377
total asset S+B | (million
won)

451 EfQIXI2H|Q

A BrRIAHER] 82 71%l0] BAhE ASHE Tk
AUANA A Fe vl golet. web] BAZ B e
S} olxhFohg [ 2k st AA BRI 8-S Eq.
(4)0% JETE ol2g Kd & 23 MAe] AF

ol 259uRtgle| T FAFARL 5 78GRI U0 H R

A BFRIARERE-2 0.045°]ct

Kd=1/B 4
Where, Kd denotes cost of debt,

interest, B denotes debt

I denotes

S F47199) 39 F8u180] ATele] 42o|
o] o] 47140 ElRI4EN§OR ol
44 A85Hs AL AAsA o WA 54719
9 MATe] EfQIARn] 82 A5} 5018 7t 34
2 Agstel 4% WY 3719 S8 Andc
1.996%% 7Mtste] AEstArH21].

Table 5. Additional Risk Spread

Unlisted Unlisted Unlisted Unlisted
£ . large-sized | mid-sized | small-sized start-up
irm size
company company company company
(BBB+) (BBBO) (BBB-) (BB+)
Additional
Risk 0.926 1.996 3.234 4.666
Spread

oAtz H-Go &2 A 7] wiiol LAthdeldS &
Al SRS o]of wEbA HRIM|E FolE=th olF oA H]
29] ZrM|a3Kinterest tax shield effect)zral Sich.
HRIAES ¢ 2ol 519 o] RIS QK AlF ERIAME
H[-82 Eq. (5)2& 4F&E= Ki 7F "ok 29d MAR=
HO HAIR AR EAYSHA] ghot Al ERQIANE
H|-§3}t A& BRRIANEH]-&o] ZTh

Ki = Kd x (1-t) 5)
Where, Ki denotes after tax cost of debt, t

denotes tax rate

4.5.2 XI|RR2H|IE

A7\ ARG F4E APSA a5 2Lote 3
& AL AT FARHE)AA AZAEH7 R A
Fol= HEZ ot AEAAHEZHEP(CAPM:
Capital Asset Pricing Model)& 53 & 4 ot
Eq. 63 22 SHAFASML: Security Market
Line)o] #3404 7Ndz2]o] tigt 7l eE& o
ERfH o] 4=9]§0] A7 H]E Ke ©|t}. Eq. (o=
RS FEAZAANA AAA A4S Uetd= A
<& pi & skl AIFEEZE] 2(market portfolio)2]
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7ei4:0l 8-S B(Rm) 23 5l 7|th4:018 ER)) 2 ¥
9194018 RE 7 99zm|Y [B(Rm) - RA) x i ]
o 239

MARE BAFPRALE B89 SATE APEAL HATe)

ArE Z83t0] A|AREEE-2 APgeiltt. HEHAls

Bi & HAM 525 HEHASE A8 FAE 49
& Rf 2 34 wt7] 21X o] 124 BA-S H8351
on AFZLEZEZ] Q(market portfolio)?] 7]t

o FAEAS 52% W WERS A8t

2 =
2ol

E(Ri) = Rf + [E(Rm) - Rfl x Bi
Where, E(Ri)

security, E(Rm) denotes expected return on

©

denotes expected return on
market portfoliosecurity, Rf denotes risk-free

rate, Bi denotes systematic risk

4.5.3 75 X2HIE(WACC)

ol/del ErIARER|E} AR H]E-2 S WACC
Aktsts FAAR S Eq. (79 2oH Se A&
Bx FAE S+Be AMES UERd

S
=
o
=

K =

o

S B
S Kt @

Where, KO denotes WACC, Kd denotes cost of
debt, Ke denotes cost of equity, S denotes equity,
B denotes debt, S+B denotes Asset

x K, +

AR ANe Awn 7dgneuige e
WACCE 6.6%2 Uehtor], & d7ojiis of ghe
AAEAS 1T FARE BEHA

a
|

4.6 HIEEN 2t

gutHo T HAY £4L
712 =@A7HAI(NPY), H

FAE(RR) 5°] o
B/C Ratio 7I'H<& &sto] A

TAAEEY] SHled FH
ISR AGsto] AuZ7|7al 109 2F w7
(FV: Future Value ©J3} FV)E& @A7}A|(PV: Present
Value, °]3} PV)& &4t 1 Aik= Table 59F 2
T},

9]
£-1H9]

o] H]&(B/C Ratio),

& AFolrs NPver
3

o]

o
A=

412

Table 5. Present value of costs and benefits by year
(unit: KRW million)

Value of Costs Value of Benefits
vear Nominal Present Nominal Present |
0 159.9 159.9 - -
1 13.9 13.0 32.4 30.4
2 24.8 21.9 48.4 43.0
3 24.9 20.6 55.6 46.0
4 25.1 19.4 63.4 49.2
5 25.1 183 66.7 48.6
6 25.1 17.2 67.3 46.0
7 25.2 16.1 69.0 44.2
8 25.1 15.1 65.6 39.5
9 25.1 14.2 64.5 36.4
10 25.2 13.3 69.0 36.5
Total 399.3 329.0 602.3 419.7

A= PV 7|& B/C Ratio®} NPVE Table 63 Z+
t}. B/C Ratio= 1.282 1Ht} £ Zho|u] NPVE 919
o g oHLh & FoZ T A BF FAH g4
o] Qictx FHEt

Table 6. Result of economic analysis
(unit: KRW million)

B/C
Ratio

1.28

Present value of
benefits

420

Present value of
costs

329

NPV

91

2] ik U E 245 5]
g7 7 AgEleo] gigt 271 &
AdEleE 2 AtollA A5 4t
=% WACC % &&= AXT Alye| ol A ¥
A AU s I7RRIFNIEAIGS] AREE ERle]]
4.5%5 AAstg=H, 1 olfe 2 3ol =71
TLAGS] A hg 53 o]FoiF] wEelsh F ¥
A AuEes 94 HFH ARET WACC 3H6.6%)°
150%°] sigshs &ALE 9.9%= A5t

Z¥z10] Azl o) disiA FAEA S Rt 23t
£ Table 7° Aesst=tl, Al Alva]o] Hsi &2
= NPV7F &<, B8 &0] 1odo= yeht A
8& gHgt o7 FEAE

=
L
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Table 7. Result of sensitivity analysis
(unit: KRW million)

Present
Scenario value of Present V%hle B/.C NPV
of benefits Ratio
costs
Basic 329 420 128 | o1
(6.6%) ’
Scenario 1 347.5 467.1 134 | 1196
(4.5%)
Scenario 2
9.9%) 304.3 355.6 1.17 51.3

Z1zyo] Al oo dishA BAEEA e %t At
£ Table 7°l A2lshedt=tl, Al Aluz]2o] dsiA =
= NPV7} <, vl-gsoju]&o] 1o13o= et A

o =1

e FRE o BAF

Fa

[

o

=

i

[

=

P

=]

=]

=]
=]

Fig. 7. Accumulated NPV by year
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