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Abstract

The domestic professional engineer qualification system has been changed after the enactment of the
law in 1963. However, the domestic professional engineers have been unaccepted and unrecognized
internationally. In addition, the domestic professional engineer system is operated in accordance with the
individual laws of each ministry, but the official qualification examination is conducted by the Human
Resource Development Service of Korea. Thus, the domestic professional engineer system has many
problems in system itself and operating. In this research, we compare the domestic qualification system
with the systems of other foreign countries, and propose how to improve the qualification system. This
study limits the scope to the qualification examination for POE. We suggest 3 ways to improve the
gaulification examination; (1) The structure of the qualifications, (2) The testing method, and (3) The
unification of the qualification system and operation.
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<Table 1> Qualifications of Professional Engineer

Flant Control hrchltect_ure.’:l Textile Weather
Execution Forcaster
_ _ Energy Minerzl
Pzcking Landscape Clothing Resouce
Architecture
Mznzgement

Quezlity Control

Urkzan Planning

Generztion
Transmission
and

Mining Hzzard
Prevention and
Reclamaztion

Distribution
. i . Electronic Explosives and
FProduct Design | Transportation Applicztion Elzsting
n Building I
oad & Die and Mould Electrical Radiztion
Airports S Mznzgement
Facilities
Harbor Coastal . Electric Atomic Fower
A - Mzchine P -
Engineering Rzilway Genercztion

Construction

Rzilrozd Signal

Ocezn Equipment Apparatus Fire Protection
Industrizl -
W.:tslzrw:uzply Mzchinery AEleﬁir‘:tr;:; Mzchine Szfety
S Facility FP
Air-
_ L Industry
Geology .=_nd con!:htmm_ng mezsurement | Electric Sefety
Geotechnics Refrigerzting
" control
Mzchinery
Rzilway Trensportztion Informztion Construction
Vehicles Mznzgement Szfety
e Civil | Rzilroad Rolling|  ComPuter Chemiczl
ngineering Stock System Safety
Quezlity Testing Applicetion
Civil
Engineering - . Informztion n
Agriculturzl Shipbuilding Communiczation Gas
Fishery
Civil Fisheries Industrial
Engineering Aircraft Body - Hygiene
Processing
Structures Mznaz

Soil Mechanics
Foundaztion

Aero-Motor

Food Stuff

Nondestructive
Testing

Civil
Engineering

Metzl Working

Wazter Follution

Agriculturzl

Execution Control Chemistry
Water . Air Pollution Frotected
Resources Metzl Mazterizl - -
Control Cultivation
Development
Cadastral Wastes
~ Metzll Seed
Surveying eteliurgy Treztment eeds
Surveying Geo- .
? . N and B
Spetizl Welding oIse an Livestock
. Vikrztion
Information
Architectural Surface Soil Forest
Structures Treztment Environment i
Construction . .
Quality Testing Cerzamic Ergonomics Aquzculture
Building . Nzture
- Chemical - .
Mechanical Indust Environmentzal Fishery
Fzcilities ¥ Mznzgement

U oobobd bdb oo goo boobo boo
oo oogd oo -gob -00o -00 -gb -0gb -0
g-gbo-00-0000 -00b00 00 0obo oo
0000 000 Oob0o0o ooo oooo oorsl.
b obobo bob ooobo oooob O O
o0 00 0oob.oboob 0o 0 bob boo
gooboob 0obob 00 0bo bob obo O
0000 o000 oobo goboob.bobob ooo
b0 obd 0ob0 obo obo obobo oo O
0 oobg oooo.

gog boob 0ob0o ooo boboo ob 0obo
00 0obOo.0b 000 00 10 0bobgo oooo



J. Korea Saf. Manag. Sci. Vol. 23 No. 3 September 2021
http://dx.doi.org/10.12812/ksms.2021.23.3.067

ISSN 1229-6783(Print) oo
ISSN 2288—1484(0Online)

Professional engineer

—After engineer license + 4yrs working experience
—After industrial engineer license + 5yrs working experience

—Bachelor’ s degree in the related field + 6yrs working
experience

equivalent job field

—After certified technician license + 7yrs working experience

—The person with another professional engineer license in the

Engineer

Master craftsman

—After industrial engineer license + lyr working experience

— Bachelor’ s degree in the related field

—2yrs—Junior college degree in the related field + 2yrs
working

—3yrs—Junior college degree in the related field + 1yr
working

— 4yrs working experience

—The person with a license above another engineer license in

—After certified technician license + 3yrs working experience

the equivalent job field

—After industrial or certified technician license +
Polytechnic College

—Complete the course in master craftsman

—After the license above industrial engineer + 5yrs
working experience

—After certified technician + 7yrs working experience
—9yrs working experience

—The person with another master craftsman license in
the equivalent job field

Industrial engineer

—Bachelor’ s degree in the related field
—Junior college degree in the related field
—2yrs working experience

equivalent job field

—After certified technician license + lyr working experience

—The person with another industrial engineer license in the

Certified technician

—No limit of application

[Figure 2] Q—net National technique license level and qualification for examination[5]
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<Table 3> Classification System of NCS[6]

Classification Subordinate Capabilities

Large - The similar function area
Category
- The similar function area within the large
category
- The similar industry within the large
Medium category
Category |- The independent labor market or the similar

career path within the large category

- The area having the sector council for the
industry within the medium category

- The similar function area within the medium
Small category

Category |- The area having the sector council for the

industry within the small category

- The similar function area within the small
Detail category
Category |- The typical job within the Korean

Employment Classification of Occupations

NCSO [Figure 3]0 OO OOOO OOOOO OO
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<Table 4=NCS Level[6]

Level Section Detail
1. The capable level abling to create a new theory ussing the highest degree of theory and knowledge
Definition in the relevant, to perform extensive technical tasks with the highest—skilled, and having the
authority and accountability overall organization and tasks
2. The capable level abling to create a new theory ussing the highest degree of theory and knowledge
8 Knowledge in the relevant
technology - - - - - -
3. The capable level abling to perform extensive technical tasks with the highest—skilled
Capability | 4. The capable level having the authority and accountability regarding overall organization and tasks
Worl.<ing 5. The achievable level after working at level 7 for 2—4 years
Experience
6. The capable level abling to use the spcialized theory and knowledge in the relevant, to perform
Definition extensive tasks with the high—skilled, and to require responsibility and accountability to the result
by others
Knowledge 7. The capable level abling to_ use the spcialize(_j theory and knowledge in the relevant and to use
7 technology the theory and knovvl.edge in the analogous.flelds . . .
8. The capable level abling to perform extensive tasks with the high—skilled
Capability |9. The level requiring responsibility and accountability to the result by others
EX\F/) ()errl?;r;%e 10. The achievable level after working at level 6 for 2—4 years
11. The capable level abling to freely use theory and knowledge in the relevant within independent
Definition authority, to perform various tasks with general skill, and to deliver knowledge and know—how
in the relevant to others
Knowledge |12. The capable level abling to freely use theory and knowledge in the relevant
6 technology | 13. The capable level abling to perform various tasks with the general skilled
Capability 14. The level requiring responsibility and accountability to the result by others
15. The capable level abling to perform within independant authority
Epr Oerrli(ler;gce 16. The achievable level after working at level 5 for 1-3 years
17. The capable level abling to perform very complicated and unsual tasks within comprehensive
Definition authority using theory and knowledge in the relevant and to delver the knowledge in the relevant
to others
Knowledge |18. The capable level abling to freely use theory and knowledge in the relevant
5 technology |19. The capable level abling to perform very complicated and unsual tasks
Capability 20. The capable level abling to deliver the knowledge in the relevant to others
21. The capable level abling to perform very complicated and unsual tasks
Worl_qng 22. The achievable level after working at level 4 for 1-3 years
Experience
. 23. The capable level abling to perform various and complex tasks within general authority using
Definition restrictive theory and knowledge in the relevant
Knowledge |24. The capable level abling to use restrictive theory and knowledge in the relevant
4 technology |25. The capable level abling to perfom various and complex and tasks
Capability |26. The capable level abling to perform within general authority
Worl.<|ng 27. The achievable level after working at level 3 for 1-4 years
Experience
L 28. The capable level abling to perform tasks with a certain degree within limited authority using basic
Definition theory and general knowledge in the relevant
Knowledge |29. The capable level abling to use basic theory and general knowledge in the relevant
3 technology |30. The capable level abling to perfom tasks with a certain degree
Capability |31. The capable level abling to perform within limited authority
Working

Experience

. Theachievablelevelafterworkingatlevel2 for 1-3 years
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Level Section Detail
Definition 33. The capable level abling to perform rputin and proceduralised tasks using general knowledge in
the relevant
Knowledge |34. The capable level abling to use general knowledge in the relevant

2 technology

35.

The capable level abling to perform routine and proceduralized tasks

such as understanding letters and simple caluation

Capability |36. The capable level abling to perform with general direction and supervision
Worl.<|ng 37. The achievable level after working at level 1 for 6—-12 months
Experience
Definition 38. The capable level abling to perfom a simple and repetitive task using basic general knowledge

1 Knowledge
technology

39.

The capable level ablling to use basic knowledge of calculating and understanding letter

40.

The capability level ablling to perfom simple and repetitive tasks

Capabil

41.

ity

The capable level ablling to perfome tasks with detail direction and stric supervision

U0 00 00000 000 0O bobo Nesood
oo bellh 0ooono bboo boobo 0ooog oo.

3. 004 00O NCs Od

31 NCS-OOOOO OOoo oo
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<Table 5>A Example of P - E Qualifications with NCS & Qualification System

NCS Classifcation Structure Qualification Classification Qualification
Medium Small Detail Qualification Large Qualification Enaineer
Category Category Category Catgegory Medium Catgegory 9
01. Management Planning O
1. Plannin 1. Management 021 Management
: g Planning 02. Management g 0
Assessment
2.Administraition/ o 01. Administration O O
1. Administration -
HumanResource 02. Asset Management 023 Office Work 0
. 01. Budget O O
1. Finance -
3.Finance/ 02. Capital O O
Accounting _ 01. Accounting Audit 022 Accounting O
2. Accounting
02. Tax 02Management/ O O
01. Purchasing Accounting/ 0
- Office -
. 02. Material Management Packaging
1. Production Fact
Management | 03. Process Management actory
Management
4.Production/ 04. SCM 024 Production 0
QualityControl | 2 Quality Control | 01. QM/QC Management Management Quality Control
01. Supply Chain N
3. Supply Chain Management
Management 02. Import and export O
Management
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0000 00 NCSOO 0000 QWQCOO 000
02. 000000 000 04. 000000, 000 02.
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g od.
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<Table 6=>A Standard for an Qualification PO E Examination

Main

Details

1. Quality
Planning amd
Design

1. Quality Planning(Vision, Policy, Establishing and developing a strategy)

2. Quality Design(QFD, System, Parameter, Tolerance Planning)

3. Developing and Quality Assurance System(Product Planning, Design, Material Production, Product
Inspection, Sales and Marketing Step)

4. Quality Management Model

5. Quality Safety Management

6. Customer Management(Customer Management Planning, Performance Evaluation, Customer Satisfaction
Survey, etc.)

2. Quality
Management
Operation

. Selecting Quality Characteristics(Origin, Upper Class, Middle Class, Lower Class characteristics)

. Measurement System Analysis(Uncertainty, Discrimination, R&R, Stability, Linearity)

. Sample Design (General Inspection Practice, Sampling Method and Sample Inspection)

. Quality Management Application Technique ( QC & New QC 7 Tools Using Method)

Gl W|IN|PF

. Control Chart Utilizing & Process Capability Index(Coefficient, Control Chart for Variables, Multivariate
Control Chart, Control Chart Interpretation)

. Quality Information Management

~N | o

. Service Quality Management

3. Statistic
Quality Control

1. Probability and Probability distribution (Normal, Lognormal, Gamma, Triangular, Uniform, Weibull
Distribution), (Statistic Distribution : t, Chi Square, F, Hypergeometric, Binomial, Poisson Distribution)

2. Stochastical estimation (Statistics : Z, t, 02 F test & estimation)
(Enumerated Data : Defect Rate, The quantity of the defect, Range, Contingency table test)

3. Regression analysis(ANOVA, Correlation analysis, Multi—regression analysis)

4. Applied stochastic analysis(Multivariate analysis, Conjoint analysis, Non—parametric statistics)

5. Experiments design(Principle of experiments, 1-way & 2—way factorial design, Factorial experiment,
Orthogonal experiment, Split—plot design, Confounding, Fractional factorial design, Response surface
methodology, etc.)

. Quality Engineering(SN ratio & loss function, design and analysis of static and dynamic characteristics)

4. Quality Cost
& Industry
Standardization

. Quality Cost Management

. General Standardization(Neccesity, Purpose & Effects, Standardization within the company)

. Quality Certification System (I1SO, KS, Single PPM, APQP, etc.)

5.ReliabilityDe
sign& Analysis

. General Reliability

6
1
2
3. Using Industry Standard (Numerical Closure, Standard Number, Package, System, etc.)
4
1
2

. Reliability Measurement & Test

3. Interpreting a failure mode and Forecasting reliability

4.ReliabilityAnalysis(RAMSControl, FMEA,FTA,ReliabilityManagement, SystemReliability)

6. Quality

Improvement

1. Value Engineering

2. 6 Sigma, LEAN

3. TPM(Total Productive Maintenance)

4. Quality Management Innovation Activity
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<Table 7>A Standard for QM/QC

Category

COrder Number Capability unit Level
1 0204020107_ 141 Establishing guality strategy 5]
2 0204020102_14w1 Managing quality information A
3 0204020103141 Managing serwvice quality 5
4 0204020104_14w1| Standardization within a company A4
5 0204020105_14w1 hManaging quality cost 1
] 0204020106141 Managing design quality a5
r 0204020107 _16w2 Managing process quality 4
8 0204020108 14w Managing quality inspection 4
9 0204020109_14w1 Managing suppliers’ quality A4
10 0204020110_16v2 Establishing quality assurance 5

structure
11 0204020111_14w1 Managing reliability 5
12 0204020112_14w1 Managing safety quality 1
13 0204020113 16v2 Quality Managelmlent Innowvation pl
Activity
14 0204020114_16w2 Consistent ImMprovement Activity 3
15 0204020115141 Managing qguality in site 3
16 |D2o4020116_1ewd| Managing quality managasment 5
systern certification

00el0d 000 O00O0 ODOOObOO,0b000
gog, 0boobdb 0 30 boboo boog. so
o0 ooboooo, oobobg, booboboo.
goooo, bgboboboboo g sy obgobgo

gooo.

NCSOO D000 ebd 0ooob Doooboobo
00 OO0 O O0DO0O0D0O <rable 8] 0O0O.

<Table 8>The Demands of Knowledge & Skill of Quality

Strategy

General Management Knowledge(Finance,
Marketing, Quality Management Ploicy)

GQuality Control Method & New Quality Control
Methods

Understading quality assurance activity

Knowledge

Basic knowledge in  purchaing & production
management{Ordering metod, Establishing
production plan & schedule management)

Knowledge in product safety and hazardous
material regualtion

Management environment analysis techniques such
as SWQOT ,3C ,BCG matrix,PERT-CPM, etc.

Capability to analyze management environment

Capability to analyze quality information and

forecast methods

Capability to systematcally develop the purpose

Capability to digonose developing the purpose

Technology

Capability to evaluating the goal achievement

Capability to analysis data

Capability to items and

checklist

judge management

Capability to file a monitoring report

gooogo

gbod gb boboob ooog oo

O OO0 <rable 9= 0O0O.

<Table 9>The Demands of Knowledge & Skill of Quality Cost

1

Classified items regarding quality cost and
COPQ

Knowledge |

Standard of computation about quality cost
and COPQ

Basic knowledge in prime cost

Capability to draw and copute quality cost
and COPQ

Capability to establish and analyze quality
cost and COPQ standard

Technology |3

Capability to classify cost accout code

Capability to develop improvement activity

Capability to judge the suitability of
computation standard

googd ed

o000 0ogb oo booboo ogo

O O0O0O0O0 OO0 OO0 OO0 OoOdOO <rable

10=1 0O0O.

<Table 10>The Demands of Knowledge & Skill of Safety

Quality Management

Law regardng Safety System(Product
1 |Liability Act, Product Safety Act, Safety
Management Act for each)
2 |Knowledge in Product Safety
3 |Knowledge in Product Liability Preventation
4 Knowledge in the method of Pre-Safety
Quality Design(Robust Design)
5 |Knowledge in Product Liability Defence
6 |Knowledge in Product Liability Insurance
7 |Standard regarding risk management
8 Knowledge in operating Safety and Health
Management System
Understanding the method to set a safety
Knowledge quality index
10 Understanding data regarding safety
quality
11 Understanding the method to collect the
data regarding safety quality
12 Understanding the method to analyze
safety physically and chemically
Knowledge in operating Safety and Health
13
Management Systemn
Understanding robust design and analysis
14 . .
method in design step
15 |Understanding FMECA/FTA
16 |Understanding the pre-risk analysis
17 |Understanding the system risk analysis
18 |Understanding sub-system risk analysis
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1 |Technology of systemizing safety quality

Pre-Safety Quality Design(Robust Design)
and Analysis technology

Technology regarding safety requirement
for each

Technology of writing a manual for quick
reaction regarding production liabiity

Capability to utilize the method to set the
safety quality index

Capability to analyze and estmate safety

Technology |g
quality

7 |Capability to collect safety quality data

Technology regarding robust design and
analysis method in design step

8 |Understanding to write FMECA/FTA

10 |Capability for pre-risk analysis

Capability to utiize hardware and software

regarding safety quality

U0 0boboo 0o0b 0bo bob 1220 OO0
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<Table 11>NCS Items on the 122™ POE Exam

Main items for test Standard Capability Unit Level
1. Quality Plannng and _ .
Design Establishing quality strategy 6
Service quality control 5
GQuality infarmaticon 4
management
2. Quality Contral Standardization within a 4
Management company

3. Statistic Quality
Control

CQuality Management
Innovation Activity

Managing quality
managaement systemn
certification

4. Quality Cost and
Industry Standardization

Managing quality cost

Managing design quality

Managing process quality

6. Quality Innovation

Managing quality inspection

Managing suppliers’ quality

Establishing quality
assurance structure

5. Reliability Design and
Analysis

WManaging reliability

Managing safety quality
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<Table 12> Applying Critera for the POE Examination

A person who falls under any of the following:

1. A person who have a job experience at the job field,
where the person applies, for more than 4 years after
achieving an engineer qualification. The job filed
includes the similar job fields determined by Ministry
of Employment and Labor Law and is called the same
or similar job field in the rest

2. A person who have a job experience at the same or
similar job field, where the person applies, for more
than 5 years after achieving an industrial engineer
qualification

3. A person who have a job experience at the same or
similar job field, where the person applies, for more
than 7 years after achieving a certified technician
qualification

4. A person who have a job experience at the same or
similar job field, where the person applies, for more
than 6years after achieving a bachelor degree in related
major where the person applies. The major is
determined by the minister of Employment and Labor
and is called the related major in the rest.

5. A person who achieve other kind of professional
engineer qualifications in the same or similar job field

6. A person who have a job experience at the same or
similar job field, where the person applies, for more
than 7years after achieving in the related major at
3yrs—junior college

7. A person who have a job experience at the same or
similar job field, where the person applies, for more
than 8years after achieving in the related major at
2yrs—junior college

8. A person who have a job experience at the same or
similar job field, where the person applies, for more
than 6years after completing an engineer level—technical
training program for each field of national technique
qualification in the training organization determined by
Ministry of Employment and Labor Law

9. A person who have a job experience at the same or
similar job field, where the person applies, for more
than 8years after completing an industrial engineer
level—technical training program for each field of
national technique qualification in the training organization
determined by Ministry of Employment and Labor Law

10. A person who have a job experience at the same or

similar job field, where the person applies, for more
than 9years

11. A person achieving the qualification required for the

same field from foreign countries
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<Table 13>Change of Students by Higher Education

OO0. [Figure 4]0 OO O O0OODOO DOO OOO
0gob 800 goog gobb.ob oo ob b bOo
gobd ob boob boo 0o oo 0ogb booo.

Artisan

Professional
Engineer

Control Engineer

Control Industrial
Engineer

Certified Technician

Management
Field

[Figure 4] A Sample Model for Qualification System

000 000 000 000 o000 000 [Foure

Year | Candidates é:lr;g;re University Un(izlgirs]ity G;ﬂtﬁe

1999 | 795,998 |306,802| 319,278 | 49,648 | 84,273

2000 | 819,779 |318,135| 321,399 | 47,387 | 94,079

2001 | 839,516 |322,687| 327,031 | 50,949 | 99,562

2002 | 819,052 |311,304| 320,534 | 47,175 [102,784

Master Craftsman
2009 | 791,025 |242525| 347,750 | 34,157 |120,088 |

2010 | 817,225 (249,144 358511 | 31,240 |126,958 Technical Engineer
2011 | 832,631 |249,693| 361,686 | 31,619 [126,872 I

2012 | 817,142 |238,952| 372,941 | 28,822 (126,116 T ——
2013 | 788,994 |227,707| 365,515 | 29,576 |126,860 Engineer
2014 | 791,242 |221,750| 363,655 | 25406 |[127,757 |

2015 | 774,611 |214,466| 355772 | 21,730 [129,201 Te:ihefl‘;“'

2016 | 756,527 |208,808| 348,393 | 18,301 [126,972

2017 | 735,581 |200,021| 343,076 | 16,835 [122,920

2018 | 734,291 (198,110 342,841 | 16,463 [123,705

2019 | 733,517 |197,897| 343248 | 14,689 |123,922

2020 | 726,981 |188,533| 342,699 | 13,161 |127,057 510 OO.
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Job Technical Field Equivalence criterial Complement bet and working experience) ManagementField
[Classification) Application Criteria Qualificati gement— T Technique— gement Qualificati Application Criteria
+ 4yrs-working experience = * Professional Management Engineer +|
Professional = = =
as a MasterCraftsman + Engineer 4yrs workingexperience in the
a bachelor degree relative job field
* Professional Management Engineer+ | *+ Master Craftsman+aMasterdegree * A bachelordegree+
. 2yrs-working experience + Technical Engineer+a Bachelor 3yrs-working experience
;echmcaLEngmeen- in the samejob field degree inthe same job field
: y‘rﬁ-mr ng fo;_::l;ence Master * ManagementEngineer+ + 2yrs-working experi asa ical Pro * ManagementEngineer+
Inthe samejob Tie . 4yrs-working experience engineer in the M gement| 2yrs-working experience
+ Technical Industrial Engineer + | Crafteman
Occupation 7 Ki _=ng in the samejob field samejob field + a junior college Engineer inthe samejob field
.V:ﬁ'm ng eb,\(fp;ndence * ManagementIndustrial Engineer+ degree * Managementindustrial Engineer+
inthe samejob i Tyrs-working experience + 10yrs-woring experience as a cerfified Byrs-working experience
in the samejob field technician + a junior college degree inthe same job field
* Technical Industrial Engineer+ * A bachelordegree(or graduand)
4yrs-working experience . . * A junior college degree +
in the samejob field Technical Managemen_ tindustrial Engineer+ Technical industrial engineer+ a junior nent 2yrs-working experience
2yrs-working experience college degree
* Certified technician+ Engineer in the samejob field Engi < gement| Engineer+
Byrs-working experience 1 1yr-working experience
in the same job field inthe same job field
* Certifiedtechnician+ Technical gement) |, . Il d
1yr-working experi Industrial + A high school diploma + 2yrs-working experience in the same job field Industrial ini:llﬁglc;?iaitgem?g:ee
Job in the samejob field Engineer Engineer I
+ No limit of application to a certifiedtechnician

[Figure 5] A Suggest for New Two System
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<Table 14=A Summary of Improvement for PE Examination
Test Method

Section The present Improvement
Professional Management Enginesr
Level PR B R LR L LR L ERRELL LR
Engineer Engineer
CGuualification Management Regu!gnonl of
Level Engineer Quualification
__________________________ Level System
Ayrs-work
. . experience in
A%prlilgarti;)n the same job
Systemn Engineer field after
Regulation achiewing a
management
Bengineesring
gaulification
. Written
Wru_tterj . | Management Testis-
Test(Discriptiv ; .
&) Engineer Choice, short
Test Methoa | 7 | answer)
Documentation
— Interview Engineer Rewview,
Interview
3 subjects
based on
Management NCS
Test Engineer (Cormmon,
Guidelines The current Aptitude,
| MajOEY
Enginesr Interview for
work field
# QOrganizing a committee pool, Unanimous consent
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[Figure 6] New Management System of National Qualification
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