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Performance Indicator and its Application for Evaluation of
Construction Infrastructure in North Korea

Kim, Minju', Kim, Sangyup', Oh, Sangmin', Cho, Hunhee*, Kang, Kyung-In®
"Department of Civil, Environmental and Architectural Engineering, Korea University
“School of Civil, Environmental and Architectural Engineering, Korea University

Abstract : Future prospects for the North Korean construction market created by reunification of the Korean
Peninsula has consistently been recognized as highly promising, Although rehabilitation projects of the deteriorating
construction facilities in North Korea are expected to serve as new source of growth engine to South Korea in future,
the status quo of each infrastructure in the North are described verbosely with signs of subjective translation,
There has been limited approach on depicting the condition and performance of the North Korean facilities based
on quantitative and systematic approach, Thus, this study has been conducted under a twofold purpose. First, this
study proposes a performance indicator for identifying the status quo of the major construction facilities in North
Korea based on a quantitative approach, Second, this study applies the developed indicator to visualize the results
on the conditions of each facility in the form of a report card. This expected to serve as a basis on determining the
appropriate level of the construction infrastructure in North Korea and estimating the range of rehabilitation projects
along with the investment cost,
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Current status analysis of

Construction Literature on facilities in N. Korea

facilities of N.K. Review 9

Previous research on performance
evaluation of construction facilities

Needs for a comprehensive viaretreval of articles

assessment on facilities in N.K.

Derive factors for assessing

current infrastructure conditions

and needs via consultation w/ experts
Derive evaluation method for
assessing each factor

via second group interview w/ experts

Customer's P.O.V 1

! —_—
Possibility of entry Demands of
to a new market N. Koreans

Supplier's P.O.V

L)

Performance index of N.K. facilities

Visualization of the results on
ion of the developed index performance evaluation of N.K. facilities
l in the form of a Report Card

1) Conclusion

i —_—
Conclusion & future research 2) Limitation & needs for further research

Fig. 1. Research Scope & Methodology
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Road network of North Korea
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Fig. 2. Network of roads in North Korea
(The Korea Transport Institute, 2005 Modified)
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Fig. 3. Network of railroads in North Korea (NSERI, 2018b)
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@ Process of elimination & addition of
evaluation criteria through expert consultation

@ List-up of all possible indicators
for evaluating performance of infrastructure
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Fig. 4. Performance Evaluation Process of N. Korean Facilities
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{Table 1.

Table 1. Performance Evaluation Index of Infrastructures in Korea
and Overseas

Country Institution Contents
Korea Korea Research Institute for | Comprehensive Performance
Human Settlements (KRIHS) Index of Infrastructures
England Highways England Highways England Delivery
Plan
Department for Transport Road Investment Strategy
United

Transportation Performance

States | .S. Chamber of Commerce
Index

Ministry of Land,
Japan Infrastructure, Transport and
Tourism

Priority Plan for Infrastructure
Development
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< Vi S HEA, 247 S dE A
T2 SARCE Frlstal Q= A o= Yehdth ARRTH
AREo] S Frlshr] S5t 84 9 AxEe| gk ds
2 o#ff (Table 2)¢} o] QoFd 4= qlr},
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Table 2. Performance Evaluation Criteria of Infrastructures in Korea
and Overseas

Criteria Korea England u.s Japan
Capacity (0] (0] (0]
Condition 0 o]
Economicability 0O
Reduced maintenance fee o] 0
Reliability O ) o]
Effect on CO2 emission 0 0 o]
Loss of biodiversity (0]
Efficiency (0] (0]
Remhengie;;rsct)g: natural 0 0 0
Innovation 0] o]
Safety (6] O
Contributv\o‘n to intl 0
competitiveness
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Table 3. Performance Evaluation Indicator on Construction Infrastructure in North Korea

Perspective Key criteria Contents Evaluation method
) Transportation ability of the current facilities in Total number of persons transportable per kilometer
1. Capacity ) L
North Korea Road extension per country coefficient
- Geographical location of each facility & Cost of cargo service per kilometer Percentage of
2. Efficiency ) ;
its operation status road with width over 12 meters
Supplier's 3. Material procurement Material procurement within North Korea Availability of materials in nearby areas within
: ) North Korea
Point of View
4. Technical skills Technical skills of North Korean construction workers Percentage of North Kgrean wprkers available as
construction engineers
5. Economicability Cost to improve the infrastructure D|versny of financing Cost OT ‘|nve.stmem on
infrastructure after unification
" Physical conditions (range of deterioration) for easy Percentage of pavement Percentage of road with
1. Condition €
access to end—users width over 12m
B 5 Safet Extent of public safety jeopardized by the condition | Number of traffic accidents per 100,000 population
Customer's ’ Y of infrastructure Percentage of bridges & tunnels over 50 years old
Point of View 3. Convenience Accessibility of infrastructure use Average commuting time Total number of stations
4. Resilience Infrastructure system's cgpapﬂﬂy o recover from Risk level (A~F) of natural disaster
hazards & incidents
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Table 4. Grades on Road Infrastructure of North Korea

Score | Grade Results

Exceptional condition: Facilities meet modern
standards for functionality and are resilient to
withstand most disasters. Need minor improvement.

over 60 A

Adequate condition: safe and reliable, but show
signs of general deterioration that require attention.
Some degree of maintenance work needed.

50 ~ 60 B

Mediocre: is in fair to good condition,
but some elements exhibit significant deficiencies.
Some degree of reinforcement work needed.

40 ~ 50 C

Poor condition: with mostly below standard, with
many elements approaching the end of service life.
Consideration on rehabilitation needed.

30 ~ 40 D

Failing & unfit for purpose: under imminent
failure,unacceptable condition.
Thus, must demolish & reconstruct.

below 30 F
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Aol a1, & A|-of|A 71 W2 FuIL S YAGE
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“Young Hero Road of North Korea” 62‘42 90 A

Construction infrastructure ) Road ) Highway ) Byeoavznahdianeo) Comparents o
“Young Hero Road” a0 o
A-1 Capacity +1.52 7.14
A-2 Efficiency +0.40 5.42

ASupplier  A-3 Material procurement +1.64  8.64
A-4 Technical skills +3.33 7.00

The Young Hero Road is a highway connecting A-5 Economicability  +4.65  8.58

Pyongyang City and Nampo City with a total length of 46

km. It is also called as 'the road of constructing a strong B-1 Condition +2.47 7.80
nation’ by carryLng out the role zf an industrialbrload fo; . B-2 Safety +488 7.65
transporting and transporting the existing public roa NSy _ . _
section. The Young Hero Road is also called ‘Guido Road" 59 Con»v‘emence +1 281 2'67
on the Pyeongnam Expressway and 'Shindo Road' on the B-4 Resilience uen B
Young Hero Road, as it has the same type of point as the T
Pyeongnam Expressway (Pyongyang-Nampo section) .
opened around 1978. It was completed in 2004 as a hesd

Resi Eifcency

result of 100,000 laborers were positioned by North
Korean troops for 23 months in 2000. It is known as the
most recently opened highway in North Korea and has Convonion o Material procusoment
the best capacity with a total of 12 lanes at 64m wide.

However, it is known that the roadbed of the road

covered with asphalt is in poor conditions. Accordingly, Selety
the road does not perform the role of the transportation

route properly.

Fig. 5. Report Card on Highway * Young Hero Road ' in North Korea
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Table 5. Grades on Railroads Infrastructure of North Korea

Score | Grade Results

Exceptional condition: Facilities meet modern
standards for functionality and are resilient to
withstand most disasters. Need minor improvement.

over 70 A

Adequate condition: safe and reliable, but show signs
of general deterioration that require attention.
Some degree of maintenance work needed.

60 ~ 70 B

Mediocre: is in fair to good condition,
but some elements exhibit significant deficiencies.
Some degree of reinforcement work needed.

50 ~ 60 C

Poor condition: with mostly below standard, with
many elements approaching the end of service life.
Consideration on rehabilitation needed.

40 ~ 50 D

Failing & unfit for purpose: under imminent failure,
unacceptable condition.
Thus, must demolish & reconstruct.

below 50 F
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'6]—_1:1 145 O]_LE]‘-/] 7H]:H /\zo _1;]7]_—‘?-?]__4\_ 3)]\}1_:_ TE

el AUHES HY~ AR ofola i FUH)S
Qo2 A7) Fig, 63 Lol 57 4= ek,
“Kangwon Line” 57.25/, % C
Constructlon infrastructure ) Railroads ) (Gowon = Pyunggang) (Compariento
Line (in N ine)” e (scoR)
e DRETEE ) A-1 Capacity +1.01 694
A-2 Efficiency +0.44 562

Kangwon line is one of the eleven major railway lines
connecting Gowon City of Hamgyungnam-do and
Pyunggang City of Gangwon-do with a total length of

ASupplier  A-3 Material procurement +2.68  8.44

A-4 Technical skills +1.00 8.00
145.2 km. Kangwon line has been constructed during the A-5 Economicability +1.66  7.58
colonial period in 1915.

Parts of the Kangwon line are connected to the B-1 Condition -1.47  5.90
Kyungwon line - main railway connected Yongsan B Clstomer |AB22 Safety -2.08 5.65
station in Seoul and Baekmago in Cheolwon-gun, B-3 Convenience  -0.28 5.55
Gangwon-do. Kyungwon line was originally a line from B-4 Resilience +0.84 357

YYoungsan station to Wonsan station. After the division of
the Korean peninsula, however, the parts of Kyungwon
line in the North have been connected to Hamkyung line,
being recalled as Kangwon line ever since then.

Reconnecting the previous Kyungwon line is considered

Capooty

as one of the major projects to be executed as soon as
the economic cooperation between the two Koreas is
approved and consented. More than 90% of the crossties
are made of wood, and over 55% of the rail lines are
curved, resulting in needs for maintenance work
regarding enhancing structural safety of the railroads P Gy
and making the rail lines straight even in mountain areas.

vvvvvvvv

Fig. 6. Report Card on Specific Railroad in North Korea
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