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The purpose of this study is to develop an engineer competency model using Analytical Hierarchy Process (AHP) to improve
the national technical qualification system. Korea has managed technical human resources at the government level through the
operation of a national technical qualification system that certifies engineers with national certificates or technical grades by
laws. However, there have been increasing concerns that the government system is separated from global standards and does
not reflect an engineer’s comprehensive capabilities. For these reasons, the new architecture of the system has been continuously
discussed and becomes a major policy issue of the Korean government. For the development of the engineer competency model,
domestic and global models were separately structured using 554 valid questionnaires with a consistency ratio (CR) of 0.1 or
less. The relative importance of engineer competency factors in a domestic model was career (0.383), qualification (0.253), academic
degree (0.195), and job training (0.169) whereas the order in the global model was career (0.308), global ability (0.237), job
training (0.175), domestic qualification (0.147), and academic degree (0.134). The results of AHP analysis indicated that the
evaluation factors and methods recognized by engineers were different from a current government model focusing on domestic
qualifications. There was also perceptual difference in the importance of engineer evaluation factors between groups depending
on the type of organizations and markets. This means that it is necessary to reflect the characteristics of organizations and markets
when evaluating engineer competency. Based on AHP analysis and literature reviews, this paper discussed how to develop a
new engineer competency index (ECI) and presented two effective index models verified by simulation test using 59,721 engineers’
information. Lastly, the paper discussed major findings of our empirical research and proposed policy alternatives for the improve-
ment of a national engineer qualification system. The paper contributes to the management of technical human resources since
it provides quantitative competency models that are objectively developed by reflecting market recognition and can be effectively
used by the policy makers or firms.
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<Table 2> Selection of Competency Elements

Absolute AHP
evaluation | Effective Respondents
Classification Domestic Global
person| % Model Model

Person| % |Person| %

PFirm 80 16.6 59 18.4 - -

Organiza- | GCon 194 |402| 114 [355| 147 |63.1
tion PCon 136 |28.2 99 30.8 44 18.9
Others 73 15.1 49 15.3 42 18.0

) Large 110 (228 75 |234| 39 16.7
FSlerI: Small 284|588 | 187 |s83| 181 |77.6
Others 89 18.4 59 18.4 13 5.6

Design 172 [35.6 104 324 124 |532

Department | PM/CM 102 |21.1 72 22.4 44 18.9
Others 209 433 145 [453 65 27.9

. Executives 186 |38.5| 114 |[355] 135 |[579

Position

Manager 297 |61.5] 207 |64.5 98 42.1

~10 yrs 107 |22.2 95 29.6 44 18.9

Experience | 10~20 yrs | 195 |40.4| 137 [427| 79 339
20 yrs~ 181 37.5 89 2771 110 [47.2

PE 91 18.8 50 15.6 67 28.8

National TE 205 [424] 139 [433] 95 |408
Technical IE 38 7.9 26 8.1 19 8.2
Certificate | TpC 14 (29| 10 31| 8 |34
NCE 135 |28.0 96 29.9 44 18.9

Doctor 86 17.8 56 17.4 23 9.9

Master 139 |28.8 87 27.1 77 33.0

Degree

Bachelor 205 424 138 |43.0| 113 |485

Others 53 11.0 40 12.5 20 8.6
Effective Respondents 483 100.0{ 321 |100.0{ 233 |100.0

Simulation Samples : 59,721 persons

Note) SOC = Social Overhead Capital, PFirm = Public Firm,
GCon = Government Contractor, PCon = Private Contractor
PM = Project Management, CM = Construction Management,
PE = Professional Engineer, TE = Technical Engineer,
IE = Industrial Engineer, TEC = Technicians,
NCE = No Certificate Engineer.
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<Table 3> Absolute Evaluation of Competency Factors

Competency Assessment Factor

<Table 4> Domestic Model’'s AHP Weight

Competency Factor Weight

Qualification | Degree | Career | Job Training
Ranking @ @ o) ©)
Adjustment 0.253 0.195 0.383 0.169
Original 0.270 0.190 0.373 0.167

Classification Qua_lifi— Degree Experie J_op Glo_t_>al
cation nce |[Training| Ability
Ranking @ ® @ @ ®
Adjustment Mean 3.76 3.67 4.45 3.43 3.34
Original | Mean 3.91 3.67 4.42 3.41 3.35
Sample STD 0.93 0.82 0.72 0.93 0.97
PE 4.46 3.76 4.29 3.24 3.35
TE 3.99 3.67 4.47 3.47 337
Certificate IE 3.92 3.61 432 3.55 345
TEC 3.64 3.36 4.00 3.36 343
NCE 3.44 3.68 452 3.40 3.30
Public | 3.98 3.55 4.40 3.84 3.69
Organization| Private |  3.90 3.67 4.45 3.29 325
others | 3.85 3.85 433 3.51 3.44
Note) STD = Standard Deviation.
3.3 AHP 241 Z1}
33.1 AHP 433 4 23
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Global Model
Weight Calculation for Engineer
Goal
Competency Factor
Domestic || Degree Career Job Global
Criteria Certificate Training Ability
(0.147) (0.134) (0.308) (0.175) (0.237)
Domestic Overseas
. Business Career
Dor!1.est|c Degree (0.146) J.ol:.v (0.106)
Certificate Overseas Training Ovorseas
Sub-Criteria ©.147 o139 Business (0175 Certificate
(0.161) (0.055)
Foreign
Language
(0.076)

<Figure 3> Global Model's AHP Results
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2HAY > Y > E > wSFH o8 Hrsle
<Table 5> AHP Result by Certificate Characteristics
Competency Factor Weight
Classification | Qualifi- Job | Global
cation | D89ree | Career | oining| Ability
PE 0379 | 0.170 | 0307 | 0.144
_ TE 0274 | 0193 | 0370 | 0.163
Domestic | ¢ 0232 | 0.165 | 0378 | 0.225
Model | NcE | 0221 | 0206 | 0409 | 0.164
p-value | 0.000 | 0.034" | 0.000” | 0.003"
PE 0290 | 0.143 | 0205 | 0.134 | 0228
TE 0.159 | 0127 | 0287 | 0.182 | 0.245
Global | o | 0118 | 0119 | 0330 | 0200 | 0232
Model | Ncg | 0122 | 0142 | 0336 | 0.068 | 0232
p-value | 0.000” | 0.156 | 0.000" | 0.000" | 0.749

Note) PE = Professional Engineer, TE = Technical Engineer,
OC = Other Technical Certificate, NCE = No Certificate Engineer.
p < .05, "p < .0l(two tail test).

{Table 6> Multiple Comparison by Certificate Characteristics
in Domestic Model

Certificate Degree
Grc_)up Gr(_)up Mean Mean
i ool - Voo -
0 0 Diff.(i-j) | P value Dift.(i-j) | P value
TE 0.105 0.000" -0.023 0.121
PE OCE 0.147 0.000" 0.005 0.796
NCE 0.159 0.000" -0.036 0.020"
TE OCE 0.042 0.074 0.028 0.095
NCE 0.053 0.001™ -0.014 0.251
OCE NCE 0.012 0.627 -0.042 0.018"
Career Job Trainin
GrQup Grqup Mean Mean -
i ol - Voo -
0 O | Diff i) | Pvalue | pifg i | P-value
TE -0.063 0.003** -0.020 0.242
PE OCE -0.071 0.012" -0.081 0.000™
NCE -0.102 0.000*" -0.020 0.262
TE OCE -0.008 0.729 -0.061 0.001™
NCE -0.039 0.021" -0.000 0.984
OCE NCE -0.031 0.216 0.061 0.002™

*p < .01, “p < .05(two tail test).

olE Rtk AARAHEN One-way ANOVA)E AHE
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<Table 7> %7 % %
T AT eI, BE T

Ept.

W2 AHP 7}EX
> AHA 9] Fo=

2

>l

<Table 7> AHP Results by Organization and Job Characteristics

Competency Factor Weight
Classification ifi—

%Lejt?iltl)f:] Degres | Career Tr;ﬁ]ti)ng (/ilkgltl)?yl

. Large | 0276 | 0.174 | 0366 | 0.184

D SFI‘ZTR) Small | 0278 | 0.183 | 0378 | 0.160

o pvalue | 0.894 | 0446 | 0507 | 0.121

e PFirm | 0262 | 0.177 | 0362 | 0.199

t Organi-| GCon | 0290 | 0.181 | 0384 | 0.145

(I: zation”| PCon | 0271 | 0.181 | 0365 | 0.182

p-value | 0388 | 0939 | 0479 | 0.002"

l\f Design | 0293 | 0.183 | 0364 | 0.160

g fop |PM_[ 0255 [ o84 [ 0382 | 0178

I Others | 0.260 | 0.198 | 0.375 | 0.167

p-value | 0.102 0.371 0.645 0.518
‘ Large | 0212 | 0.121 | 0264 | 0.157 | 0247
G Sfll;g}) Small | 0.178 | 0.136 | 0281 | 0.169 | 0.236
(1) pvalue | 0.110 | 0.148 | 0372 | 0337 | 0.540
b | GCon | 0200 | 0.135 | 0264 | 0.160 | 0241
i (Z);tgis‘;}; PCon | 0.137 | 0.126 | 0309 | 0.187 | 0241
" p-value | 0.000" | 0.441 | 0.019° | 0.017 | 0.985
0 Design | 0202 | 0.140 | 0269 | 0.159 | 0.230
g Jop |PM| 0165 | 0134 | 0285 | 0.186 | 0230
1 Others | 0.167 | 0.120 | 0289 | 0.173 | 0.251
pvalue | 0.075 | 0.086 | 0430 | 0.094 | 0407

Note) PFirm = Public Firm, GCon = Government Contractor,
PCon = Private Contractor
*p < .05, **p < .0l(two tail test).
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(1) Q%FE%' e g8 29)

29 |(<Table 9>)> @3 AFolA Hrst= 7]
%M%}Lzoﬁc}] o, E Ao A= Ao HrdHE
)

H

ﬁ
—_

<Table 9> Model 1(Current Government Grade)

—_

3) Y= 3(AHP O|HE =)

A FA T = AT (logn/logax47)+[AHA A
Ae@)s Ads

<Table 11> Model 3(Engineer Competency Index)

- - - - Select Route
Professional Engineer |* Professional Engineer (Qualification or Degree) Career(47)
. . * TE+10 Years Career Qualificati
ualification(53) Degree(41
Principal Engineer |, IE+13 Years g )
20 Yrs~ 47.0
Senior Engineer * TE+7 Years «IE+10 Years PE 53 Doctor 41
, : 15 Yrs 425
Intermediate Engineer |* TE+4 Years < IE+7 Years TEMC 41 Master 31
10 Yrs 36.1
. . *TE * [E+2 Years
Junior Engineer |,y o+ Bachelor Degree IE 34 | Bachelor | 26 8 Yrs 326
Note) PE = Professional Engineer, TE = Technical Engineer, Technician 25 Associate 21 6 ¥rs 28.1
IE = Industrial Engineer. 4 Yrs 21.7
NH 21 ngh School 16 3 Yrs 17.2
(2) A2 2(AHP 7|2 2Y)
ez} ] 30 ] =] =
9_13%1:%]_/,1 _ 75‘ 4 (IOgN /10g20><47)+X]- _/':(12 301) ‘:1%]: 2d 3‘1_4 iLLHUr:I Tl;‘}‘ -‘77_:‘!]_‘?’]-3 H]"?’Qi_ al
e LU sER AR A o 2 e A 54
T = =0 - -
TR T St AAgamA 3k FHARRE 414) F =
) o HALE Melsla o] AdEAg(wd 474 3}
<Table 10> Model 2(Engineer Competency Index) R } ]E_O ﬁfT(C " U)fr et
7EsHe AAET ol TeAl T w7PEAAA Y
Qualification(30) Degree(23) Career(47) of w2 FAENA e HEe} o] Aoz} HEAL
PE 30 DOCtOl‘ 23 20 Yrs~ 470 % —T—,—?‘-S—I]_a—lﬂ ‘ﬂ%_’ %7}7]%Z}'7’:‘1 ‘ﬂ%% %/\] Oﬂ ‘%%6‘]—7]
15 Yis | 425 ole e A& WIF Bdolnt. VAo i
IE 19 Bachelor 15 8 Yrs 32.6
oigtodl AlS0|M D
TE 14 Associate 12 6 ¥rs 281 35 AYZE AlEzold At
4 Yrs 21.7
NCE 12 High School 9 3 Yrs 172 <Table 12> Zﬂ/\]?_ /1-]] 7]—X] rdg ]%%a— By
Note) PE = Professional Engineer, TE = Technical Engineer, HstE AlEd ol g Adrh dA Yo P
MC = Master Craftsman, IE = Industrial Engineer, o 5= dAYo] F x7, 84, Y ARE 5
TEC = Technicians, NCE = No Certificate Engineer. 3} 59,7217 9] ;gie 83k9it} ?Sil?fg HH o] 7| &=

9 )(<Table 10>)E= AHP =i dle] Zyjol A
Ve E AL 39 e AR PR Tt
wolty T AHP A 7t el 7153
FAo] 25%, &=o] 19%, F& o] 38%, n&FHo]
%oltt. o7|A w&FHe] 7hEA 17%E A4, 8,
o] 7} Ao HlEH oz wjEate], 1004 WA 71%
S "J;}%E}. = x}ﬁx% 30 rﬂe:]x%ﬁ 237@

4785 vk 3709 ﬂﬂﬂ ol Ak %é}
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o= 2golatze sHRt 7hseA HA 53 V&
Aol AREATS AR vl Fa) e A
FAE Hg GolAw o] A4 H5A) Avjr}
I ok T3 Ve VETHE A TR V)
S92 Pelt geksnh 2y AR 7% Ao
Aqate Axole] 49 NEAAN G de FAE
3 sA AL 2Folst EA g Eo]o] A
58k dxlyo]e] SA ot Az A} vkt =
th WA AHP 7S &85t A Yol 14]S vlE
o2 AA mdl 29} Bdl 32 2H7])EA}l oshe] H|F
o] 30% U= Sl T 2w V|EAe] X7t
40% = Fobd] 2kde] Qe F3stSAth(<Table 12>
zz).
<Table 12> Simulation Result by Model(%)
Model 1 Model 2 Model 3
Grade |current| future |Total| TCE | NCE |Total| TCE | NCE
(%) (%) | (%) | (%) | (%) | (%) | (%) | (%)
(PE) | (PE)
Principal 5.5 55 1167347 1.8 [21.0]43.0| 2.9
28.4 13.1
Senior 13.1 6.2 2731260 | 284 (238 224|249
Intermediate | 11.6 6.1 1199152 /23.9(19.9]13.7|25.0
Junior 320 | 589 |27.0 (226306260199 |31.0
None 9.4 10.1 91 | 1.5 | 15393 | 1.0 | 16.2

Note) Total 59721 persons, CE(certificate engineer) 27,010 persons,
NCE(no certificate engineer) 32,711 persons.

= Aol s dAYl e Veddge Wrket] A
W7ra ot ke AdH 7teAE mEsta dA
Hel A=A 5 ek

AHP W ES 483 dAYol dFd7texe) Tk
A E=ES fske] A4, 9, 49, wgFdoes A
SR} S e, o, 49, wgEd, S22
AeF s7le 84 FAE FRERGR PRI H
sttt AHP =4 23 47) Frte s 7 SR
2o AdiH Take 49(0.383), A4A5(0.253), o
(0.195), WHEFH(0.169) =02 Yepygron], Fesvd
iAo AiA FoEE FEH(0.308), F2HEH0.237),
WHFE(0.175), FH7]1=AFA(0.147), 8H(0.134) £o =

eI olsh 28 BAATE 7)eAA FHow @7t
o) 71&5Fe) Aol Age] 2143
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