Journal of the Korean Institute of Industrial Engineers

Vol. 47, No. 2, pp. 174-179, April 2021.
ISSN 1225-0988 | EISSN 2234-6457

"m Check for updates

https://doi.org/10.7232/JKIIE.2021.47.2.174
© 2021 KIIE
<Original Research>

Is NPV a Measure of Profitability for Engineering Projects?
A New Approach

Jin Wook Kim

Department of Industrial & Systems Engineering, Changwon Nat’l University

The NPV in engineering project represents the relative value of the Do-Nothing investment. Thus, the NPV
criterion is valid as a basis for an accept or reject decision, but it is not a measure of profitability for an
investment. The NPV criterion do not provide sufficient information to assess economic feasibility by ignoring
the amount of investment and the duration of the investment. This paper presents a method for specifing net
amounts of investment in an engineering project and measuring profitability for an investment as an absolute
scale. Measured investment amounts and profitability can be stated together with the life of the project,
providing sufficient information for the economic evaluation of the investment projects and comparison of

mutually exclusive investment proposals.
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Table 1. Cash Flows of Typical Engineering Projects

EAlJolm 2 et NPV/F0RT 2o H s Z2AE
£ 7]7+8} 21, MARR(Minimum Attractive Rate of Return) & 2]
49158 W= A (Do-nothing Proposal)oll FA}sleH= 7o)
NPVl oJ3t oA 7)Eolt). o171 7kA] 9] o] & ATle &
8td ZZAEQ AL 243 = A o g2 oA
Hoj, A e FAA T AT w3 o £EE ]
I2Y NPVE FAg o] Mol ol 9 thek S48 A7}
oflel Z2AEQ 7HA& FAsh= AFolth F NPVE T
Z} A%, £4, 019, Ak, ”ﬂ Th A RS TEHR

BIULCHATETFOE HFFOEZA Bl tig s &
A9 0] b Fakalsl 4718 SAske Aot 1
2hA NPVE FARE] 7HA & 7|02 ot &9l E W2
o FYU3 AFE2 S 7IA B2 Stevens(1946)7F 53 4|
7HA A= Fol A *7&3# S(Interval Rate)2] A-4-& 711t}

T = A3 AL E Bkl o] AR EAS S 9l
T} <Table 1>l 4] ZZAE A9} BE= A& $1008 FA8H= 3
e Aldoltt Y3 Ts TLT 7R FASHE Z2A

ESojA Z2AHEBRE ZR2AHEART ) 355 E T
o 2u7} Bom R o] 2ulQl Ardeolth. Eelgo] 5%
o], T Z2ZAE NPVE 247} 8483 116.950] B2 A7}
A o] 27)E 2 2 EAE A e 772 A o] AL AL
HETH A5 A EE NPV 7o) e = 7]2ke] oA
ol el d ol A ut o4 S Hladte vlole A gskA] &
o 5, NPVE SH 2ebA HatAu wl= A4S 7hs381A]
ok A} ¢ Abo] R 7153 W] X (Ratio Scale)= obUiTh.

ZIZAE A9 CE= NPV/} 8482 2OUZ o] ZZAHE
2 SYeHE JAAAAe) Re| 27l Flogsle A7)E
2o 28y EAAES NPVEC] FYsittal Z2A EE]
FOHE BUT O BrHA Rtk ol FFolrle
EAZAY )% A GBS F o] BUYAD
NPV 7]&L& o] g AR E FAISHA] 3T}

FAE Y3 B30l tig A gho] glokal 7Hste 56
AZ3 2 F8E T2 A EE EXZ AT Ex)7) 7o) §A
Aolng A3t I “I‘X]':LO—H“’]’ FAZE FA S of
A ZrAES F£ANE F 0}7%1 FAS F A =2
A E D A $1002 2943k 31 3o $115.76 S 4= 21
o8 Aad Y] ZRAE A % FYst= AGoltt. 7t
Holk o] ARgJoll= $100& FAFakef ok 1\ d 2ol $30, 21
o $50, 12] 3L 3 $40S Mol EY 5 Utk BE AT

End of Year Project A Project B Project C Project D Financing
0 -100.00 -100.00 -100.00 0.00 100.00
1 30.00 60.00 50.00 30.00 0.00
2 50.00 100.00 -10,000.00 50.00 0.00
3 40.00 80.00 10,570.45 -75.76 -115.76
NPV(5%)" 8.48 116.95 8.48 8.48

*NPV{(r) = Net Present Value Function of Project i when discount rate is 5%.
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<Table 1> Z2AEES 317 G=0hH, FAAE MARRA
5L 7= ZZA E ((Do-nothing FAHH)ol $100-S
A 9o 39 o] §115.8S WA Aotk $1004 =4

A3 399 BA|RHE 7 E O A9 BBl E, 2R
HE A, B, Cl, D, 098] 52/ =9+ <Table 2>l A B n}o}
0] FVy(5%) < FVA(5%) = FVei(5%) = FVi(5%) < FVa(5%)°]
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Table 2. Final Values of Engineering Projects
Project A Project B Project C1 Project D Project 0 Project C2
AL(5%)" -100.00 -100.00 -100.00 -100.00 -100.00 -9,170.29
FV,'(S%)* 125.58 251.15 125.58 125.58 115.76 10,625.58
NPV;(5%) 8.48 116.95 8.48 8.48 0.00 8.48
T AI(r) = Actual Investment of Project i when discount rate is 5%.
¥ FV{r) = Final Value of Project ; when compound rate is 5%.
Table 3. Final Values of Financial Investment and Projects
Project A Project E Project F Project G Project H Project 0
0 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00
1 30.00 0.00 0.00 0.00 0.00 0.00
2 50.00 0.00 0.00 0.00 0.00 0.00
3 40.00 112.49 122.50 125.97 136.76 115.76
NPV;(5%)" 8.48 -2.83 5.82 8.82 18.14 0.00
FVi(5%)" 125.58 112.49 122.50 125.97 136.76 115.76
' NPV(5%) = Actual Investment of Project i when discount rate is 5%.

¥ FV{(5%) = Final Value of Project i when compound rate is 5%.

ZEAE A AR 7FA] 7} $8.48%] Aol th Eh= A HTh

£ 31002 FA3H 3 o §125.62 W= Al olth et &
Agto 2N FAJHTE oy} ExgH FA7IZHS A

ato] T2 §2713 57 Hlw o B Q3 A RE ZE3] FAIS
Aok E3HFVE A Y-S 7H 24 18- S (Ratio Scale)
7} Ho] A QI NPVEL 138 BA0] 7hssit) & =
ZAE BE §100 FA3le] 34 Zof] $251.28 HE AFY o]
bty g8sto g TZAE ARCT £ Ao] oA S & &
Atk webA FVE AR dgke] B 7Hsak HlS3 olt)
ZZAE CO A7} $1000] FH(ZEA E C1), ‘$100S T4
atof 3 $0] $125.62 8 = A= AFgolth ek aL A T v
F 2:d29] $10,000%= FAS Ol H(ZEZAE €2), 89,170
FAkske] 31d 00 $10,6262 ¥l AF ol vh 2taL A e} o}
2hA] TUe 7HX]($8.48)] AFAER A ﬂ‘é}: NPV 7| &3 &
ZFVE FZ2HAES U F AUeS B3 HETh &
Y3 7EA O A 0 & RRABAFE O AYZE A E R A2 o}
£ ZZAE DE$100S A5t 3 30 §125.62 H=
AAR ol 2kl ARY o] A & W EsHA 28T 4 Qlth
FV7FNPVET Bl o A & ¢-dohe F84F53 vl
Fo 2N YA T 5 Yok ZEAEEF, G He 5452
TR} FA7| kel Aloke] Y& FEdFECIH, 47t 9
E0| 4%, 7%, 8%, 11%°]th. Z2AE A%} )4 Hlw8}7]
AaiM e L FATH FA|RE S Z2AEHE H &
A= FEIHAE 78 Foll thA] AA7HA] & DRletd NPVsE
T3 oF $HTE NPVE(5%) = -2.839] 2= 212 MARR FA[QHE
T} 7FA] 7} $2.83 A ThE 9P| o] a, NPVE(5%) = 5.828h= A2
MARR FARFET} 7}X] 7} §5.82 Bk 2 m|o|th. &, NPV
+ MARR_FARES] 74A] o]l AT}l 2715 & 2ot

<Table 3>0l| 4] B= H}9} O] NPV 7| &3 FV 7] &L £k
FIA £ AN EH>G>A>F>0>EY A EA €3
3o} 22y FV 7)&e 2] Exjeto] WojSol= 429] 9]
A A 715 FA SRR FARES Abo] o] 72l A7) of] thgt
214 AQ1 vlart 7Fssh, FVve Bl &3 29| A4S 717l

6.3 &

£ %)
PR
ﬁMW~l“ﬂ°iWT4%4é@%ﬂ

24 RAAs] JARY) BT RS

o v o

o2 o Moo

2ol &
rr
_Q

| 2vhe] 42-¢ Fa] Slstel Folehe o)
r%avﬂﬂ#m0§b%%ﬁ&WE Eabolgh
Al 1 ) 44 U B EAT 5
ﬂ%ﬂ4ﬂ°ﬂﬁﬁﬂﬂééﬁ%lﬂﬂﬂ A

7= WA EAFojof A meAES] 42 L
| flch. BA23) £A7)7kS Wes A
o] Wo]Eo|= S0l Al 977 =3
Abo] 7hs3k v - ol B2 *‘Zl"iq'l::_ﬂ' g}
‘%ﬂmlﬁﬁﬂﬂ-4q PV A
ﬂﬂﬂiwﬂﬂQ€4T4@%@ﬂﬁﬂ

>

1
<
i_,

l

ﬂ’._{m

Rl
X,
X

i

Jl

—m
kY

e}

<

>
ﬁrﬁ~

zo
i
N
N

4; rir

= oy ob ob o 12 L ot M
o_.>i

R

El ro
ok

>
30 oX



NPVE 3o Z2AES) 2o4 34 A7k 54

Baldwin, R. H. (1959), How to Assess Investment Proposals, Harvard
Business Review, 37(3), 98-104.

Dudley, C. L. (1972), Note on Reinvestment Assumptions in Choosing
between Net Present Value and Internal Rate of Return, The Journal
of Finance, 27(4), 907-915.

Hazen, G. B. (2003), A New Pperspective on Multiple Internal Rates
of Return, The Engineering Economist, 48(1), 31-51.

Keane, S. M. (1979), The Internal Rate of Return and the Reinvestment
Fallacy, Abacus, 15(1), 48-55.

Magni, C. A. (2010), Average Internal Rate of Return and Investment

AT 179

|\
Ho

SR

Decisions : A New Perspective, The Engineering Economist, 55(2),
150-180.

Remer, D. S. and Nieto, A. P. (1995a), A compendium and Comparison
of 25 Project Evaluation Techniques, Part 1 : Net Present Value and
Rate of Return Methods, International Journal of Production Eco-
nomics, 42(1), 79-96.

Remer, D. S. and Nieto, A. P. (1995b), A Compendium and Comparison
of 25 Project Evaluation Techniques, Part 2 : Ratio, Payback, and
Accounting Methods, International Journal of Production Economics,
42(2), 101-129.

Solomon, E. (1956), The Arithmetic of Capital-Budgeting Decisions,
The Journal of Business, 29(2), 124-129.

Stevens, S. S. (1946), On the Theory of Scales of Measurement, Science,
103(2684), 677-680.

A AN

24718 KAIST 44 3ol 4] 44 2 94t 3191 8 A S 5
1, 198813 5-] AU Th Bt A1 A 25 B3N} w4 AR 3t
Rk Aok AANES, 717, gl



	NPV는 공학적 프로젝트의 수익성 측정치인가? 수익성 측정의 새로운 접근법
	1. 서론
	2. 수익성 측정치로서 NPV의 의미
	3. 재투자수익률과 할인율의 의미
	4. 공학적 프로젝트의 수익성 측정과 표시
	5. 수치 사례
	6. 결론
	참고문헌


