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ABSTRACT

In defense force improvement programs, requests for total project cost (TPC) increases—arising
from deviations from the initially planned budget—can hinder the initiation of new projects and
negatively affect overall force modernization. This research investigates three cases of naval
acquisition programs in Korea—the Jangbogo-Ill Batch-I, Ulsan-class Batch-IIl, and KDDX naval
projects. These cases were selected due to significant total project cost increases primarily driven
by escalating material costs during their implementation phases. Naval projects are distinct from
general weapon system acquisitions; they are long-term endeavors that progress through
conceptual design, basic design, system development (including detailed design and lead ship
construction), and subsequent mass production of follow-on ships. Our analysis reveals that cost
increases in these naval acquisition programs were predominantly caused by design modifications
resulting from evolving operational performance requirements from the Navy, occurring either after
the initial conceptual design phase or following lead ship construction. Furthermore, annual price
fluctuations over the extended project durations significantly contributed to the overall cost
escalation. These findings align with observations that inflation can affect defense spending, even
when contract spending appears stable. To improve the effectiveness of TPC analysis, we propose
that the initial total project costs for approved programs should be meticulously managed. it should
be managed similarly to the defense mid-term planning framework, by maintaining cost estimates
and rationales at the contract-item and detailed cost-element levels from the initial TPC
confirmation stage. And strengthening data sharing and coordination between Integrated Product
Teams (IPTs) and cost and contract management teams is necessary to enhance the efficiency of
TPC analysis for ship acquisition programs. Finally, there is a pressing need to stimulate academic
research that rigorously analyzes the major variable factors and their root causes that may emerge
during actual project implementation stages.
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(Table 1) Annual number of total cost analysis projects

Projects 2014 | .. | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | Sum
ezpen 13 | .. | 10 13 13 12 13 13 22 o
systems

Naval ships 3 2 1 - 1 1 3 3 21
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(Figure 1) Multi-stage evaluation process the defense planning management system
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A7 2014 2018 787.67 751.23 -36.44 -4.63%
A8 2006 | 2015 | 7,430.36 10,231.32 | +2,800.96 | 37.70%
AtH73 2008 | 2014 | 1,383.74 1.461.10 | +77.36 5.59%

=4 - - 249,308.24 369,184.72 +119,876.48 | 48.08%

15) QB (2022). 2 ok AIJEFRAL A 2lojel W Ul RN SAOT. KISTEP In,
26-33.



28 HTI=HHES HigH M2z

(Table 2) Studies related to total project cost analysis for
defense programs in KCl-listed journals

Purpose Target Methods Findings Study
Identification of . |* The necessity of managing the
Comparative . .
problems and . total project cost in progress and
S . Mass case analysis . . Lee et al.
derivation of improve . ) in advance of mass production
) ) production | of American o (2020)
plan in total project Act *  Application of target cost management
cost management system and target unit production cost
o * Improving reliability of cost analysis
Reliabilit t
EUabl ity Improvemen Guided ) results and interoperability of coll- | Cheon &
plan for cost analysis . Standardize .
product in ection cost data Park
of defense d Cost Data ) )
, ) weapon System * Using forms for collecting WBS| (2022)
improvement projects
and cost data
* Monitoring of total project cost
h th h th
Prediction model for |Data of total L changes ever;i Xear rous °l Kim &
. . Prediction Selected Acquisition Report (SAR) .
total project cost project cost ] . Choi
fluctuations for 7 years modeling in the US. (2024)
* Need for variability factor class-
ification and management

M. A 94
3.1 AT Ak A AR

£ 70 Bae A SALE AN TR BARLES 4 ¥ty AFH AM
Mohe E2oks YUtk olF 9ol A FAE ) FHAYS B4 SO sk (Table
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(Table 3) Summary of cases of naval weapon systems acquisition in South Korean

Analytic case Project size Changes on project costs

* Cost changes after the basic design phase
of a naval ship project

* Request for an increase in the total project
cost during the detailed design and ship

407,044 construction contract phase

* Adjustments occurred after the basic design
phase of the ship due to the refinement of
equipment, material cost estimates, and
changes in estimation criteria

Combat
A | Support
Ship

* Request for an increase in material costs in
the construction budget for follow-on ships
Rising cost for follow-on ships compared to
leading ships due to inflation and market
fluctuations, material cost

B | Submarine . & | 3,633,516

* Request for an increase in the total project
cost during the detailed design and a

4,840,413 leading ship construction contract phase

* Rising cost in the construction budget for
follow-on ships contract

C | Warship

g ’.;j%@f

Note. * one million won

2 ARG ofyzt thefet FH((HAFEAA, 2UAA 5)F FAT EFF7IAAR 8 Az
o SAge] SN HPRA, o4 AR, T ) T % AAS o] Bask 19
A SZolX LG8 A Ui BAAAL A BAE ARG AFETEE 1), B
WA 7| ZEA, AANLES FAEA} Aot A% GAZ AP 3L(Choi, Kim, Park, Hwang, &
Kim, 2022; Kim, Kwon, Beak, & Seo, 2024), SA7/JERE ALsE AZXo| 7d A 10 o]A9] AF
A4717to] A2 154 ool 225 = 7] BRIl Wt ZF A HEO| A°F P97t o] F
oAU BT AL shte] AT AATE WYL o= AT EFE, AL et —?7111]

A9 AAEL 2 AAEC] Ptk Aed /NS A AY3E FAFS o] AMdS
o= AA AIH] F7teF T E tro] 89lo] EARIE & 59, AT AYS AT X—H\—

o

17) FARIEETHECEAANAR TR #8962, AR 2025.2.12.). AR9R(7IEEA Aol W £A)).
18) HHA, 7AElR(2020). L9 34 F7) At A ISAE ATt A T 71, 4935,
62-71.
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FHE A= vgHeE AYsty ofH A Ab
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19) 28]%(2025.04.23.). “KDDX 357/ 4], vlaa2”: et AR A" EAs] Ay B - 7153
HESop". Z2UAA.

20) Arena, M. V., Blickstein, 1., Blickstein, O., & Grammich, C. A. (2006). Why has the cost of Navy ships risen?:
A macroscopic examination of the trends in US Naval ship costs over the past several decades (Vol. 484).
Rand Corporation.
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Selection of follow-up

Selection of R&D company ] .
mass production companies

! |
Phase Preliminary Exploratory System Mass
research development development production
Buildin Conceptual ) ) ) ) Lead shi Follow-on
& .p Basic Design Detailed Deign .p ,
process Design Construction Ships
t t t
Defense Project . .
o Total project cost analysis . .
Feasibility Study . . . Total project cost analysis:
e ; . Required Operational : .
. Initial total project o ] Indirect construction costs
) Capability (ROC) confirmed
cost confirmed
Shi Labor costs, general expenses,
P general administrative expenses, and profits
construction - - -
- Most material costs are not selected Material and capital
during the design process investment compensation costs
Cost structure
Material cost *  Direct material cost
: . — (contracted equipment e Indirect material cost: direct material
Main equipment and facilities, materials) cost x indirect material rate
‘ G o . Direct labor cost: labor man hour x
Basic design cost -
unit price of labor
— Labor cost

. Indirect labor cost: direct labor cost x
indirect labor rate

Detailed design cost

. Direct expense: Reviewing Similar

= Overheadexpenses [T S et
expense rate
Government-provided
General and ¢ [Material cost + labor cost + expense]
—— Administrative Expenses x general management rate and profit
and Profit rate

Auxiliary equipment

Force integration support

’ Total project cost for naval ship acquisitions

{Figure 2) Analysis assessment and building costs in the process of naval ship acquisition



32 HT=SEL HigH M2z
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AU ALY 7ho] chor Agste] BE 9F S0 WEAE : AAWA, 7S,
AR W7 512 FARAT, WEo] AT AR B AL A Holof 20| o]Fold
% QIEF. Table 4= FAHIR|EA0] 298 v} 9 7] WA MELAER S|

Witk AXFS) 7 3 o
Az Aze) AL AL 5 HASE Wgste] FAGY
=

Astet Bl&F471E WAl WE 71 A7t Hhgo] e HE FaTt AT Aol BeF CAb

Ao BF FEF A ANS L SAEE S ol i 5 A
=29 27MISE, FASHE vETIEARE, 9E 52 st SAYRIE £AsreT, 27
SE, TV 94, AL by, Ao as FA} Sofl met HE Hso] WA Aol

=
oh P E AL B TANA FAYE £4o0] F BOR ool 4 9
Ao] FAIQH|9] 20 WE ARBE S5k FYohs o] Bashy, Bl AT FHo] 4

wojof: k.

(Table 4) Analysis of key factors in total project cost by case projects

Project (Unit: One million won) A B C
Amount of change 272 503,476 165,355

Required amount - - _

Changes in project plan | Performance and technology - - -

supporting element of force integration 25 119,105 -
Exchange rate and price index - 127,018 102,994
Changes in . .
T Estimation criteria 293 157,748 59,248
cost estimation
Actual performance -46 99,604 3,113

4.2 AAANE A AGE) SAGAAE o1%)

AL 14 AZAT 33 o AXAYOR TET 4 Ytk 17 ARAIS BT A

A AT O gaLele AAALE 2 D5
ok AA AR EANA A BAE B
AR RS A4RT 71SBAS B B3 QAS YA 44 RS A128A g6l

SAALS S AR $oHA HmE Aoke FArlo] B Aol cha REshe,
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A & AANEE AL s 2 dAle AAMND AlFIgolA Eo] d7M%
Pl A 7t A=E ZAR SAKGH T4 85k 497t RIHsit. A A
87 A A=HlE FAAR AE 272 vES7HE 875, 71 24AAE B9 A28
e Elof etzu]o] KhgE Ao AR AIYE FASHE o] AHARE AART. &, A
N AFAE A D7 Aol Ak et Ed 8] ARl 71Ekst Au] ZhA e
AR A= S, ARSee] $4S 2R Y 58 AESHEA AAMEAEA R
=z Ake A% AR f7HH g e AlAs SARRIE 20l 7-EE 97t Bol
o olet Z2 AdH FAEAR A9 AL HHARIAET 2R L, 7%—’?%%%"?:
S 71RAA T JAEAt AR 24e 875k SAEE S A7
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(Table 5) Comparative estimation of materials and labor cost for lead ship construction

Preliminary research Total project cost analysis
* Direct material cost = material cost per ton|® Equipments: estimation of requested expenses
of mothership (total material cost/tonnage) in data from the provisional contract after
x tonnage of new ship the basic design

* Materials: estimation of using data on the
performance price of some similar performances
and applying a contract rate compared to
the estimated price

* Indirect material cost = total labor man hour X unit price (2025 year) of indirect material

* Direct labor cost = total labor man hour of
new ship (man hour per ton of mothership
x tonnage of new ship) X contractor labor
rate (2020 year)

* Indirect labor cost = direct labor cost x|* Indirect labor cost = direct labor cost x
indirect labor rate (2020 year) indirect labor rate (2025 year)

*  Estimation of contractor labor rate and overhead Estimation of contractor labor rate and overhead
expenses based on the 2020 year expenses based on the 2025 year recently

* Direct labor cost = total labor man hour of
new ship X contractor labor rate (2025 year)
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(Table 6) Example of increasing the material cost of follow-on ships (Case B)

Project Leading ship Follow-on ships
Material cost based on | Material cost based on Material cost
Base Year 2021 year contract price| 2023 year price index | required on 2023 year
®@ ® ©
Direct material cost 50 billion won 60 billion won 60.5 billion won
Growth rate’ 12% (®/®@) 12.1% (©/®)
Comparison of inflation rates from 2021 to 2023 year
Index 2021 2022 2023 Inflation rate™
Producer price 109.60 118.80 121.65 11%
Import price 117.46 147.90 151.45 29%
Steel price 199.06 235.61 241.26 21%

Note. * refers an appropriate level (11 to 29%) considering actual price escalation rate.
** indicates a rate compared to the price in 2021.

V. 28 3 & A7 A

Uol‘

T T BEAL L SAEE] A2 B FYIAAR] w2 104 ol F7I7 Z2AE]
ok SPARE s AF 2 AN, AANE R FAE DA she] dlite s delE I g
A% /\1%‘101]*1 et AFdH] Abgo] Bt AgRollA 2z SARINTE A E o SAdE 9] |
§7Fs7d0l &2 Holth. 2 24 23, 2 HAE olF AAMNL Alek dof| SAAH|e}
Al AGE Sl 2F = FAMNE AFA FAGH o B3 Aol A ek o Aok 1
A olF 7| 2EAE S A28 e AlE Aol AAIstERA AAle A=E] S

O O>»

i

22) AR CIAE 4 ol Al 7303(21.7.23) TR ARXZ oA A vlEEY 71E0 2 tid 2~3%
F20=2 AAlokL Q&



36 MT=UH Mg M2z

4 52 2712 AR DA RY], =] S)7F AEEEE AANE Al A%t SA
g9 8771 DA "ot 2|3 &9 AR AoF A GANA FAE Al A As
(E7MISE TPl HE 3719 F8 2oz AHlE, 4E, 5 E, dF =F 35 HE 5 vE
AREE HAlofsto] AA] A ARIHIE 24 8oF 2ttt ofd HolA & A= ARiE AIRE
SAAH] BE7E daet Sy AR S BAARIR AdAste] AN 249 £A84E HHs)
I FF N AASHAT
ol FAATAH A 240k A2 thS3 At A, FARIH]
Al ArAEFFAEA o] F H2 SAUITE FFE AE = =
£ AR BEEE AE 2718 BERlES RSt Havt Ao FHx AR 24" o
SALE] S 878k A B, Hx SALEIE AESIste] HelshA] ot S 27
o] Lusto] IARIHZA Al S =3
SHA 2 = STk A 9 o] dmH FEI A A FES F71H2= Hesto] A
=

i
ut)
sk
4

L 30

o rlr
I
offt
o
)
olN
12
2,
r_l
<t
S~
X
N
od ol

ol @ oﬂ T A= Y

2415 Wt glek WA FARINS g, g, AERHA Y, BUAAAY, A4
A, 760N 5o # A BRRoR o] o) $AA] 4 A AA Al WY
Sol T HPYAL W7k BT A9} Bk T SALAREAL AL, AAAL, F
&3 A% 59 A BRI ¥ 8FZE ARA7hRGT F2 /)% D BANES Bejsho Bk
el PRARIS) ARiElE FARHlo] Z1 R AA, A @ AES T4, B Sol B

i
[©)

|

.

29| g5l TP At ki S 20l ST S Yws Ty, mag o
oA = Acko] o] FolA|t YHE WL B, AFGT
o] w0 HRshor Fik

£, A EAe] TS 915 B SUAYB Hintegrated product team, [PT)3}
A7} Aok zho] HI8ARY B - HIE 4T AAT WAt Uk FYAA BAHRY
o HEF A% TAZ F5T Fakl 3712 a7stel WA, YeIHLB TS Ut
g 7100 S Aol B 7R ARL 2188 BREA ot ARSPH BRLP0) B A7
| 2851 Qe A AABE FALURAY ZUSANA Hz SAu] 2 A vlgAR
Wegat HzAAGAYL 42 Suste] RAL oY Bt 9ov, Wl A%He HEg

ok

rs;d

o

AZAF A AED WHARRY 202 AAHY 422 FHT 5 A=S A AHE 2
asteh,

£ AT I FHAYY FAGUELA TSI BALAS AEska AR Al A4
oke =2t HolH A7A ot ek o] AAHOlE 2 AART FF

iﬁ
1o E

fe

re

-

rir "

IA7E £ B Selo] FAQUEAT BB 2HANE FA 4
$o] 28 53 glo] o] FAIHY 4EHE dEst dEst: %*4 o] AgHoltt.
ol Mol UA| AYAY TANA TAT 4 Y FR WELL} WEUALS B &7



Project cost analysis and Naval ship / Son, Soona - Kim, Jungsu 37

A7/t BYekE Bask gk o] 4 ATE o} A ALV F2 A v §AFY U
Q1 shopstol WHAANA RS DAY FALH] 2 BFHS FuHL o 7)ol
% 91 Flolth. Ea, FALUEAL A GABAME Wl A AFALT ASAGY TLH
o HRES 915t BAAE] F7HE TFse A FPAA) Y RS BHOR S
Kotk £ AL B4 BHAY S B SAYURAY ARPAE EETA R0
o SAAAE S4o] JolstnE 2 o] A 37 2S BYle] B
WL Aol FARIH] 39 TRs S IS ATRY Adn 24 B AE
4AZL Basi,

-

il

Acknowledgements
o] =2 20239k F2eta AistadTH] Ao o AFEHAE.
Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or

publication of this article.

Author contributions
Conceptualization: SS, Literature review: SS and KJ, Resources and Data curation: SS, Investigation

and Methodology: SS and KJ, Writing (Original Draft): SS, Project administration and Supervision: KIJ.



38 MTI=UH HgH M2z

Reference

Cheon, K. H., & Park, J. N. (2022). A Study on the Reliability Improvement of Cost Analysis of
Defense Force Improvement Project - Focusing on R&D in domestic. Journal of Korea
Academia-Industrial Cooperation Society, 23(11), 631-640. https://doi.org/10.5762/KAIS.2022.-
23.11.631

Choi, S. M., Kim, K. H., Park, J. T., Hwang, J. H, & Kim, K. M. (2022). Research on the
Management Scheme of Requirements for Basic Design Vessel System. Journal of Korea
Academia-Industrial cooperation Society, 23(12), 64-71. https://doi.org/10.5762/KAIS.2022.23.12.64

Gibbens, T., Wanigarathna, N., King, D., & Tree, M. (2024). Investigating the contractor's financial
risk under a fixed-price contract during crisis time: The case of the COVID-19 pandemic.
Journal of Legal Affairs and Dispute Resolution in Engineering and Construction, 16(3),
05024001. https://doi.org/10.1061/JLADAH.LADR-1117

Hwang, J. O., Oh, H. S., Choi, B. W.,, & YIM, D. S. (2020). A Methodology for Analyzing on the
Correlation of Factors Affecting the Acquisition of Military Weapons Systems :Focused on
Factor Analysis of Naval Ship Acquisition Delay Cases. Journal of Korean Society of Industrial
and Systems Engineering, 43(4), 48-58. https://doi.org/10.11627/jkise.2020.43.4.048

Kang, M. S. (2024). A Study on R&D Cost Management Improvement Plans for Defense Core
Technology: Focusing on Defense Cost. Journal of Korea Academia-Industrial Cooperation
Society, 25(7), 387-395. https://doi.org/10.5762/KAIS.2024.25.7.387

Kim, B. J., & Choi, S. O. (2024). A Study on Machine Leaning-Based Prediction to Forecast Cost
Variance in Defense Acquisition Programs. Journal of Korea Academia-Industrial Cooperation
Society, 25(9), 442-456. https://doi.org/10.5762/KAIS.2024.25.9.442

Kim, J. W., Kwon, J. G., Beak, Y. K., & Seo, H. P. (2024). A Study of Development and Utilization
of a Standardized and Expanded Ship Work Breakdown Structure on Naval Surface Ships.
Journal of Korea Academia-Industrial Cooperation Society, 25(2), 152-163. https://doi.org/-
10.5762/KAIS.2024.25.12.152

Lee, H. M., Kim, J. H., & Paek, J. O. (2020). The Total Program Cost Management Current State,
Problems and Improvements of the Defense R & D Program. Public Policy Review, 34(1),
75-100. DOI : 10.17327/ippa.2020.34.1.004

Lim, J. O., & Park, C. G. (2022). Analysis of Determinants of Defense Budget in Korea. Korean
Journal of Military Art and Science, 78(2), 289-424. https://doi.org/10.31066/kjmas.2022.78.2.014



Project cost analysis and Naval ship / Son, Soona - Kim, Jungsu 39

Nassar, A., & Elbisy, A. (2024). Evaluation of Factors Leading to Time Delays and Cost Overruns
in Marine Construction Projects. Engineering, Technology & Applied Science Research, 14(5),
16095-16102.

Park, J. N, Kim, J. Y., & Cheon, K. H. (2024). A Study on Advancement of Cost Analysis in Weapon
Systems Acquisition Program. Journal of Korea Academia-Industrial Cooperation Society,
25(7), 465-473. https://doi.org/10.5762/KAIS.2024.25.7.465

Simons, H. (2014). 22 Case Study Research: In-Depth Understanding in Context. The Oxford handbook
of qualitative research, 455-470. https://doi.org/10.1093/0xfordhb/9780190847388.013.29

Welde, M., Engebg, A., Gulichsen, S., Waage Prebensen, F., & Holst Volden, G. (2025). Evaluating
defence projects—success may be a multidimensional measure. A case study of a logistics

support vessel. Defence Studies, 25(3), 568-586. https://doi.org/10.1080/14702436.2025.2461459

Aoy s+ Y 20254 038 31Y
H o3 Y 20254 108 22¢
AW =" Y 20254 108 302



40

HT=LA M8H M2z

H=(Appendix)

A9 A A5 e

gy | 49001 J2 BHLBASEHE Re] 99 B Axsks AES ARHATE ST
SV e 20474 B 9 203 27AF TARE A8 L8ATAE AT,

ABAT [+ ARIEARKD 582 99 TS 59 kA, gl S5t 52 AEs

SANE [+ A8y U £8ATAE AR 487 A7EAL TASKE
ClEEA) [+ e AY 9 A%, Al X, A 9 52 S,
- JlREAS A AR AEd A % £8L Stk A% eI, 5Y 52 &
A B SALALES AW,
CPA A |+ ARPAEAS Bo Y BB FEY HoolnE 2YT.
f PLEAZI et AAE AEE A2 2 ABYAE 29T
|t 7IEEA AUWAENE B9 ARG AL ¥ A9 ST LEATYNE
B o S AT WL Aol T A} 19
T e a3 Azt 249 QAP A4ER, ol Egt Axe U A4S 9%
Z

Note. WIAAeel 4 Alsez gAdel B3t

(R 2) BHAIRIY FQ it S5 M 7424
£ A% 748
il 1A, AAEA 3 AR, $E, BFEHEAA, SUAA)
B2 A T;iji SpgEe] 304 e £8/8E R B2 - AU ALE, AeEEA
QrHHo| AAFL zkE ] - LAE AA)
AN YPQ A | WX EF Al eHgEH] S
AASA w714 AR
ZHH] AdE =9l of],




LIk

Project cost analysis and Naval ship / Son, Soona - Kim, Jungsu 41

INSTITUTE OF DEFENSE ACQUISITION PROGRAM JOURNAL OF ADVANCES

IN MILITARY STUDIES

BoUfSHD YoMl A —g JAMS

2025, Vol. 8, No. 2, 21-41. https://doi.org/10.37944/jams.v8i2.278

S AR ] S FAIHEAS] A et

nEXZE

AR HALOIN SAIH] SN 7= EF AHUA =7 71|%'E| SAIH[0] THH|et S7t2 A Al
0| XS F0 M0 288 Feks 0/F + UCH Ab0] &5t TEXZQ &84 SHO|
N SAIRHl 249 ERLAE FAUSHL £ JHM WotS I1IA|%E* TRt UCE oo 2 ¢s AA AFY
FAIHOAM Mt 4SO Qlo SAH| 707t Ldist XA, E4d, HEE 59 AlYS A
2 ML S5, BEMY2 2S0IN RYFX| HADK| Lt RI|HALLt ChEH BMI LN J|2-
A, MANLYS SHAALL NS X AR DL, S& QMe AXH7F AQEE H7|7t IRME
OlCt. 2MZL}, aid F71&5 Al =7 WEAEA AL 71244 &0 iz Q745 Halz iy
HIAIO] FA|SHE|0f HIE0| B7I5t¥ 1, H7[2F AFFR0IM 27t 27HHE Q0lut HIBFHI|E HE &
O] AHH| 450 F&2 OXl= A= LEIRD. &5 SAUHIEA9 SUEE HMIoh| Yo 2= A
ZHI7L SEE AEE =Y S714E HEME 2z SMUHIE AL S =0 MZ2E HIBYSE M=
o/E H2F QI Ut EH SMYHIRMO S83 FHS flofl AWAIRQ SEAHEZE
(integrated product team, IPT)Zt 27t - ALE 7t HISXUES 3R - H2UE S AAGHOF Bit 2
O=F HA AR HAONM i o~ U= FO HE2AL HEAQIS Aot &8 A7t 43t

2 227t UG

ZF=Hlof

D UL, =YY, AMHEITETAL SAIEHIZA, SR, ARG

* (RNKIRD SRS, SIS} SIIPY(S=icied, MRl G112, soonad7@kida.re.kr, hittps://orcid.org/0009-0008-8161-1300,

* (ARK)

Z2rHshy, NS/ ZHA 2EEFISHN, W4 aronkim78@kw.ac.kr, https://orcid.org/0000-0002-8320-6703.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


