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Abstract The importance of engineering is growing with the increase of EPC business of South Korean
construction firms, and there is a great need to establish an integrated EPC and engineering policy.
However, in South Korea, policies for both fields have been established and developed independently,
and there are insufficient data on EPC firms engineering activity for establishing integrated policies.
Accordingly, the aim of this study was to identify engineering activities of 15 EPC firms from 2008 to
2020 and their impact on engineering employment and policies. The ratio of engineering cost to
construction cost was estimated from past performance reports of each EPC firm or benchmarking data
from competitors. Based on the ratio, the amounts of EPC firms' engineering sales and international
engineering market shares of South Korean firms were estimated. In addition, the scale of job creation
and employment distribution channels in the engineering sector created by EPC firms' engineering
activities were identified. Finally, the impact of EPC workload changes on outsourcing design firms and
the impact on engineering fee policies were analyzed. This study could be utilized for industrial structure

analysis, engineering manpower management, and fee policy in the engineering field.

Keywords : EPC Firm’s Engineering Activity, Engineering Market Share, Employment Effect, Outsourcing

Strategy, Engineering Standard Wage Rate, Engineering Fee Criteria

E =72 20229% FERIAYCFEE] AFHAEPC 7199 A Yog &5 £4) Ao sl SBEUS.
*Corresponding Author : Jae Yul Lee(Engineering Industry Research Institute, KENCA)

email: leejy@kenca.or.kr

Received October 5, 2022 Revised January 2, 2023

Accepted February 3, 2023 Published February 28, 2023

59



SHARSH/| &8585 R #1243 A2%, 2023

1. M2

EPC (Engineering, Procurement, Construction)
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Procedure Content and Methodology |

- Collect and standardize data of 15
EPC firms (2008~2020)

@ Collection and
verification of data

4 4

@ Calculation of
engineering rate(%)
(engineering cost
+ construction
cost)

Engineering rate is calculated using
past reported data or similar
competitors” data (by firm, by region
and by work type)

¢ Y

Unreported sales (= construction
sales X engineering rate)

Business structure analysis of EPC
firms

® Engineering sales
estimation &
structure analysis
of EPC firms

4 Y

- Classification of EPC firms eligible
for registration with ENR

Calculate M/S by including the
international sales of
ENR-registerable EPC firms that did
not report sales

@ Re-estimation of
international
engineering market
share of Korea

4 Y

® Scale and path of -
job creation by
EPC firms

Job creation effect = Engineering
sales of EPC firms + engineering
sales per capita

8 4

Calculation of design outsourcing
rate and outsourcing engineers by
year

Analysis of the impact of EPC
workload on outsourcing design
firms

® Effects of
fluctuations in EPC
work volume

8 4

Estimate wage survey population
including EPC firms' engineers
Analysis of the impact on public
engineering fee

@ Impact on
engineering policy
(engineering fee
criteria)

Fig. 1. Research procedure and methodology
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T8 FAHIE Foto] AEETHL7,1 ]

ENRO] dlA|Yolg wij& H=4laL 7199] 4
% FFE AIAYF wEAS ENR 150 Global
Design Firms % 225 International Design Firms%
Axd FFE AuE 7122 AREE 19,201

P= 7199¥=E 2008~20204 5 ENR 5ol A4l
7F BaE i 717Hp) 9 AAYold m&(ES,) &
5 717t A& (CS,) 2 Wiro] 24319t §d7]
FY AxY ol AF A A7t FEste] dA Yol
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3] WA uby 719 gt W Ade] ot 35
o= Petrofac(¥=), Technip(ZEH2), Sinopec(F
=), CTCI(tHebolH, ®HEoks  Chiyoda(¥®),
CWE(Z=), Sinomach(F=holct. WA 7149 <
AYojyg Hl&2 Table 13} Zt}.

Table 1. Engineering ratio of int'l benchmarking
firms (%)

. . Selected | Engineering Rate

firm Nation Period Total Int'l

Petrofac UK 2011~19 11.3 11.3

Hydro- Technip | France |2010~14 11.2 11.3
carbon Sinopec China |2013~19 13.5 8.3
CTCI Taiwan |2011~19 10.2 13.6

Avg . - 115 11.2
Chiyoda | Japan |2013~16 6.9 4.1

Power CWE China |2012~18 - 6.8
Sinomach | China |2016~19 5.9 4.0

Avg. - - 6.4 5.0

STTERE AAYoIF HEZ 74T Z7KTable 2),

20204 7o 2 QXY oly Hl&2 FiE 71& 2.2%,
FeuiE 7152 6.0%Act. £ 35U shEt e 5
Qi AAY o B2 ZH2F 9.7%, 5.1%% YERT]

Table 2. Estimation of engineering rate by work type

Avg. | Bldg. [Manu. | Power | Water | Petro. | Trans.
2008 | 2.4 0.4 4.4 5.4 3.6 6.8 0.7
Total 2012 | 3.4 0.4 4.6 3.1 4.3 6.7 0.5
2015 | 3.2 0.3 3.3 4.2 4.4 9.2 0.4
2020 | 2.2 0.6 3.3 2.8 5.6 7.3 0.5
2008 | 6.0 1.8 8.5 4.9 8.0 7.3 0.9
Int'l 2012 | 5.6 0.6 [12.0 | 39 8.2 7.0 0.4
2015 | 6.7 0.7 7.1 5.6 3.8 9.9 0.5
2020 | 6.0 0.5 5.0 5.1 0.9 9.7 0.5
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Table 3 EPCAFY] FAF & I Hold] wi&S 34
gk Aot FAte) FHiE 2013L4 °]% 1,0009] %E’i
S fAEHL 3, sfeuiE2 2012W (4279
) AHoZ FFAS Hol 202049 2159 &
2 dopxty. EPCAY] AU old & mi&2 20084
12.59] Z&ojlA 20129 32.59 &2 Z76Id oLt
2020400 22.69 €= slEatnh AUl 5
Q&= 20089 6.59 GEolA 20159 25.79 2

2 Z7FseE 20208 12.99 282 EolEQ]t) 3
QojEmo] AL, TAR= 20124 45.0%01A4 20209
21.4%%, AAYIHLE 20159 80.4%°1A 2020
57.4%% SolHrt.

Table 3. Estimation of EPC firms  sales

2008 | 2012 | 2015 | 2018 | 2019 | 2020
Const Tot'l (A) [52.9 [94.9 [98.5 |101.7 | 98.7 [100.4
@il $) Int'l (B) 10.8 |42.7 |383 [27.2 252 |215
B/A (%) [20.4 |45.0 [389 [267 |255 214
Eng. Tot'l 24 |34 |32 |25 |24 |22
Rate Int'l 6.0 [ 56 |67 |61 |52 |60
Eng Tot'l (C) [1,246 |3,248 |3,201 |2,592 |2,340 |2,256
ol $) Int'l (D) 647 12,382 |2,573 |1,646 |1,317 [1,294
D/C (%) 1519 [733 1804 |63.5 [56.3 |57.4

Table 4= EPC 7]919] 34+ & AIXYoiY mi&2] &
= Agrxolch FAF HiETAdElE 20204 V|Eo =2
FEL AE HFo| 47.6%Z, Q&S s}F H|Fo]
48.8%= 7V &It} XY old] miE&tRE 20204 &
&7]&E sy H]5o] 58.8%F o™, AE(12.6%), T
9.8%), =A121(8.5%), A=576.0), WEUZZH2.2%)
ol AAYlR sfuiE 2= 20209 71 Sk
o] 78.4%¥om, WH(9.9%), ARTHB.4%), FH
(1.3%), 1-5(0.9%) % =(0.9%) 2= et

Table 4. Sales structure of EPC firms (share %)

Other
1.9

Trans.
17.0

Petro.
19.8

Bldg.
45.7

Water
3.4

Power

7.2

Manu.

4.9

2008

Tot'l.[2012| 27.0| 43| 145| 34| 36.8] 11.7| 2.3

2020 47.6| 41| 79| 34| 181 93| 9.7

Const.

2008| 3.7] 19| 157| 19| 63.9| 13.0] 0.0

Int'l|2012| 68| 09| 187 14| 649 59| 14

20201 9.8| 10.2| 11.6] 8.8 | 48.8| 9.8]| 0.9

2008| 6.9 165 | 5.1 [569 |51 |03

Tot'1.|2012| 2.9 13.2 | 42 [71.6 | 1.7 | 0.6

2020 12.6 9.8 | 85 |588 | 2.2 | 2.1

Eng.

2008| 1.1 128 | 25 [79.1 | 19 [ 0.0

Int'l [2012] 0.7 13.1 | 2.1 |81.8 |04 | 0.1

2020 0.9 99 | 13 1784 ] 09 | 0.2
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74 Z3}, ZHE EPC 8714 BF7F 20084 o]F
ENR 5271&2 &=319ch Table 55 3= 7199
Aoy L& A5t Zatrt. ZWE EPC 8
7§47t ENROY Ala1stA] oF2 82 20209 7] 9.8
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Table 5. Korea's international engineering sales
based on ENR registration criteria
(Mil $)

Bldg. |Manu.|Power|Water | Petro. |Trans.| Sum
2008|33.7 | 0.0 [90.0 |14.2 | 67.2 | 3.2 |208.4
Reported|
Sales |2015]20.6 | 113 4183 [ 54.1 [970.9 | 67.8 [1.578.8
W 12020/ 203 | 70.1 {2054 | 440 | 2543 | 906 | 7043

2008| 2 17 6 1 431 1 459
Non-

A QIGHEHORT o] Aot 44T}
(Table 7), 2011~20¥% EPC "Wi&& AGF 25.4%7)
9] AMAYolF LA=7F FEE o o]F 58.3%
14.82709] dAtei7t sjejArdolA &=t 717
2 Hd 20129% 36.54%9 dA Yl 1-834E0]
Ao, 2020001E I Fhl == o5kl 17.64F 2
2 £

Table 7. Engineer employment creation by EPC firms

Engineering Sales Required Engineer
Bil $) Per Sales (1,000 person)
(1,0009$)
Total | Overseas Total Overseas
2011 2.43 1.66 82.1 29.6 20.2
2012 | 3.25 2.38 89.1 36.5 26.7
2015 | 3.20 2.57 111.8 28.6 23.0
2018 2.59 1.65 129.4 20.0 12.8
2019 2.34 1.32 130.8 17.9 10.1
2020 | 2.26 1.29 128.2 17.6 10.1
Avg.
11~20) 2.74 1.65 111.5 25.4 14.8

Reported 2015| 14 | 157 | 147 | 18 [ 861 | 13 [1189
Sales (B)

2020 7 85 | 127 0 748 7 975

nena 120081359 [ 173 [ 959 | 152 |498.2 | 41 | 667.7
ctua
Sales |2015]34.3 [167.9 [565.4 | 71.7 [1,831.7| 80.7 [2,768.1

A+B) 10020 36.6 |155.3 [332.4 | 44.2 [1,001.9] 975 [1.678.4

SEUE XYl A dieS AP 2
IHTable 6), 20209 =19 9] WA Yo A%+
22 A 1.0%1A 2.5%2 oAt 3SR E S
9] A&l 1.6%0lA 6.4%=, o] 2.9% A
4.7%2 53ttt

Table 6. Re-estimation of international engineering
market share of Korea (%)

Bldg. |Manu.|Power|Water | Petro. |Trans.| Sum
2008| 0.4 | 0.0 | 2.1 | 0.3 0.3 0.0 0.4
20151 0.2 | 09 | 62 | 1.1 4.6 0.5 2.4
2020| 0.2 | 54 | 29 | 09 1.6 0.5 1.0
2008 0.4 | 25 | 23 | 04 2.2 0.1 13
2015| 0.3 | 135 | 84 | 15 8.7 0.6 4.2
2020| 0.3 |11.9 | 4.7 | 0.9 6.4 | 0.6 2.5

Before
Revision

After
Revision
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32 20139 37%, 20143 39%AtH22,23]. 2013~14
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Table 8. Outsourcing rate, manpower structure
(K company)

Retained o '
man-power | Eng'g | Per |Required ‘gtsourcl)ng
(person) Sales | Sales |Engineer person

1 (mil $)[(10008) |(person) | Rate
Total |Engineer]| Engineer
(%)
b = ~ . )
* |a038| © d | e=c/d | fze-b | g=f/e

2011 (6,294 [2,392 | 535 82.1 |6516 | 4,124 | 633
2012 (7,249 | 2,755 | 721 89.1 |8,092 | 5337 |66.0
2019 {5,296 |2,012 | 327 |130.8 |2,500 488 19.5
2020 {5,280 | 2,006 | 334 |128.2 | 2,605 599 23.0

Avg.

(11~20)5’943 2,258 | 441 | 1115 |4.238 | 1,979 |37.8

=Y EPCAHE2 =W AAAL Q189] 8-S &5t
AMAES Ejgo 24 EPC AMEY g7z 9 8
Pefl= = EPC 714 2+ FAKSte. wheba] KARY] Al
B4 A= oE 2 EPC 710l 2-gsidzte 9ju]
P AAE =523 S Qo)

Table 9= KA Hit 25& 37.8%5 Z-85to] =
W EPC 71999] A Y olg BaL1e3t 9 <llZuolg]
018 =435t Aulr} 2011~209% 107 EPC W&
2 AEd Q¥ AUl dA2(25.44%)F 15.4
AN GAEE EPC 7IdollAl, 10.08709] dxtele
9 AN A&

EPC Arjol B gk dxYoldy Qg2 20124 36.5
Aol 20208 17.64HC2 18.94F A3t
0]F EPCALOIA 6.4370] 7H4sHal UHA] 66.2%%
12,532 Q|F A A EolE0] EPC AIEH
429o] tEE o5 HAAZ A7FEA

Table 9. In-house and outsourcing engineer of EPC
Firms

Outsourcing EPC

Design| Per |Required|
Sales | Sales |Engineer| Rate Engineer Engineer

unit 190 1000$ | 1000 % 1000 1000
mil$
a b c=a/b | d e=c*d f=c-e

2011 243 | 821 | 29.6 [42.0 | 124 17.2
2012 325 | 89.1 | 365 [48.9 | 17.8 18.7
2019 234 [130.8 | 179 [303 | 54 12,5
2020 226 |1282 | 17.6 [30.0 | 53 12.3
Ave.(11~20)| 27.4 | 1115 | 254 [37.8 | 10.0 15.4

3.6 QUYL Y SSOH7F FGHMOf| CHe Fet

Ao 7HAbEAl oA A Yol th7k= 1]
FEA x =d97h, AAFHEE/AAR] 110~120%),
71 FHAAN A ZH] Fo] 20~40%)E =0l
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EPC 7199 71&8 HIE(T)S I3t g2 FAlsto] A
E3 ZOItH( ' Po=P1 X T1+P2. X T2).

202099 71E dERAF AT TERlgses
97.27%0o|H[24], EPCAF 7|&E4E 12.3-F0|2
2 A ZAGNo=N1+N»)2| 7|&AZSE 109.547
o]tKTable 10). wahA 20204 7|& 7R ZXToA
EPCAL 71€918 HIZ(T2)2 11.2%0]H, 71& 2t
9] 714918 H1E(T))2 88.8%(=1-0.112)t}.

T35 QYo ti7F Ao D7 1% HE
St 7k A9 1% LFoHA wsdich weka JiA
Lol A2 w7k A9 29 (EPCAF 9
= + @8 dAYo 7Y ¥ x 0.112 + 0.888]'0]
o, ti7te ol ZgskA BlEglth

Table 10. Engineer portion in new wage survey

population
(unit: 1,000 persons, %)

2015 | 2017 | 2019 | 2020

EPC Engineer a 169 |13.1 | 125 | 123
Current Population b 101.6 [ 97.7 | 92.2 |97.2
Revised Population c=a+b [118.5 [110.8 |104.7 |109.5
EPC Portion Tl=a/c | 142 | 11.8 | 11.9 | 11.2
Non-EPC Portion T2=b/c | 85.8 |88.2 | 83.1 |88.8
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TEHEY 7I9SA A=l 9fshd22], 2020 7]
& 9] 371 EPCAF B 482 A Yol A9 A%
370ALS] Wt AB9 1.58tH(P, = 1.5P,). o] #-&3t

A% A BAEA A2 dAYolF e AdrKPy)
% ti7k= Table 113 Zo] 7129 =4H97HP) 2 of
7toll wlsh 5.6% % 4353 ErkPo = Pi x 0.888

+ 1.5P; x 0.112 = 1.056P)).

Table 11. Effect of EPC engineers's wage on engineer
standard wage rate (ESWR) and engineering

fee
P1 Current ESWR P1
Wage
P2 EPC Engineer Wage 1.5P1
Engineer T1 | Engineer at Non-EPC Firms 0.888
Portion T2 Engineer at EPC Firms 0.112
Revised ESWR & 1.056 P1
Engineering Fee PO Pl x T2 + 1.5P1 x T1 (+ 5.6%)

4. ZE

SEluet a9 A4 4S9 dAYoIge wiEe o
HE EPC 7oA %}*“6}\11 EPC /\}%}01]/\1 01]1]1401
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