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The purpose of this study is to forecast the penetration rate of renewable energy and a reasonable scale for the
R&D investment plan in Korea based on the relationship between the diffusion and R&D investments drawn by
analogy from empirical cases of advanced countries. Among numerous candidate developed countries, the
German market was chosen based on the similarity of the diffusion patterns to those of the Korean plan. We then
figured out how the investment triggers the growth of technology from the selected benchmark, and applied the
technology S-curve relation formula to derive the desirable investment plan for Korea. The present paper is a
pioneering attempt to forecast the diffusion process of renewable energy technology in Korea using the
comparative analogy from cases of advanced countries.
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Figure 1. Diffusion between leading and laggard markets
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Figure 3. Adopters curves of logistic model
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Table 1. Penetration rate of renewable energy of OECD countries

Country 1990 1995 2000 2005 2006 2007 2008 2009
Austria 20.2% 21.9% 23.1% 21.2% 22.2% 24.3% 25.5% 26.9%
Belgium 1.0% 1.0% 1.1% 2.0% 2.3% 2.7% 3.1% 3.6%
Canada 16.2% 16.8% 16.9% 16.0% 15.8% 16.2% 16.9% 16.9%
Czech 0.2% 1.5% 1.5% 4.0% 4.2% 4.7% 5.0% 5.9%
Denmark 6.2% 6.8% 9.8% 15.2% 14.4% 16.2% 16.8% 18.0%
finland 19.3% 21.2% 24.1% 23.7% 23.4% 23.6% 25.8% 24.1%
France 6.8% 7.2% 6.3% 5.7% 6.0% 6.4% 7.1% 7.8%
Germany 1.5% 1.8% 2.7% 4.9% 5.8% 8.1% 8.1% 9.1%
Greece 5.2% 5.7% 5.2% 5.4% 5.9% 5.7% 5.6% 6.0%
Hungary 2.6% 3.4% 3.3% 4.3% 4.5% 5.1% 6.0% 7.4%
Ireland 67.0% 69.5% 74.4% 75.7% 78.3% 80.0% 82.8% 83.4%
Italy 4.4% 4.9% 5.9% 6.3% 6.9% 6.7% 7.7% 9.3%
Japan 3.5% 3.2% 3.2% 3.2% 3.3% 3.2% 3.2% 3.2%
Korea 1.1% 0.3% 0.4% 0.5% 0.6% 0.6% 0.6% 0.7%
Luxembourg 0.4% 0.1% 1.2% 1.2% 1.3% 2.2% 2.4% 2.4%
Mexico 11.4% 11.6% 11.0% 10.0% 9.7% 9.7% 9.9% 9.5%
Netherlands 1.1% 1.2% 1.7% 2.7% 2.9% 2.9% 3.4% 4.0%
New Zealand 32.4% 31.2% 29.0% 31.1% 31.1% 31.8% 33.1% 36.5%
Norway 54.3% 49.2% 51.2% 48.5% 42.6% 46.5% 45.0% 46.0%
Poland 1.5% 3.9% 4.3% 4.9% 5.1% 5.3% 5.7% 6.2%
Portugal 19.6% 16.4% 152% 13.1% 17.1% 17.9% 17.9% 20.8%
Slovak 1.5% 2.8% 2.8% 4.3% 4.5% 5.4% 5.4% 5.6%
Spain 6.9% 5.5% 5.7% 5.9% 6.5% 6.9% 7.7% 9.3%
Sweden 24.4% 25.5% 31.0% 28.8% 28.7% 30.6% 31.5% 34.2%
Switzerland 14.5% 17.1% 17.2% 15.8% 15.3% 17.7% 17.7% 17.7%
Turky 18.3% 17.5% 13.2% 12.0% 11.1% 9.6% 9.5% 10.6%
UK. 0.5% 0.8% 1.0% 1.8% 1.9% 2.2% 2.6% 3.1%
USA 5.0% 5.1% 4.5% 4.5% 4.8% 4.7% 5.1% 5.4%
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He BAs] Sistel 4 7P 24 AR A4S Hole] o
B A Y (e § $4H 77 Fhel AR, 75y @ exnus
oy AR g At A4S Mmoo g
I A3 F 909 ARl o] AeE ol A e

o2 SAZ, “A|3a} A - A YA 7| &) 2 o] & - B Figure 4. Comparison of penetration rates : forecasted values of
= 718 A 8(2009~2030)" A o e 203013 o] ¢t OECD countries and the target value of Korea according
AR AAA A& FFEAQA 1% 7H FAS dSHE the plan

oz A=Y Hfr& FAHAE BT <Table 2> A

B =

T A2 By 4 A9%E vy O E 223dA (203092 <Table 3>¥} <Figure 4> YER AF} o], 5] AAA
< ISR AR )Y HFE ASAE TR ouA HHE 4 Fo] G 27} F2] A9} 7}

059 Fok D 2 E Fake] AestAt A 2R ATk g Aol g 599 dSA = 11.6%=A



338 T3 - o9 F - e T
Table 2. Estimation results of logistic model AFghe T3l FFAHfollowen) Q! ¢ uh2ke] B4t fE < o
Country a b m adj.R*>0.75 ST, <Table 2o A2l AT S ]%é}%’ gA1d B
— - TR AE Hol& ‘i]v:r7](take-off)7: Ag _A]Z# =324 21 2040,
Belgium 529 | -0.10 | 89.2% 0 8% 57} Azl ol 2= 7] St A4 (peak) S 718 A
Conada Lol 000 | 61.4% e 71202 37dAQ 20453 0] HT}. o] F7]o] o] 28 H|E
Czech 373 | w015 | 17.1% 0 A ARl A = AA AA-e] 50% 01“«1 HAf&s AA A
Denmark 294 | -0.07 | 99.7% 0 2R S A A& FR Fol= B <Fi-
Finland 0.05 | -0.03 | 40.3% gure 5>l L}ERLE §) ©. 7, <Table 4>°ﬂ I dFE AR
France 2.08 0.00 60.2%
Germany 495 -0.13 98.5% (0] 100% 1
Greece 237 | 001 | 61.2% ]
Hungary 3.89 -0.06 99.8% 70%
Ireland 4584 | -4725 | 83.4% o
Italy 320 | -0.04 | 99.8%
Japan 286 | 0.00 | 60.1% -
Korea 4.60 0.00 | 60.1% 10% |
Luxembourg 5.80 0.13 | 60.1% 0
Mexico 1.58 0.00 | 60.6% Figure 5. Forecasted diffusion curve of renewable energy in Korea
Netherlands 478 -0.08 90.8% 0
New Zealand 0.82 -0.01 99.8%
Norway 0.04 0.00 | 97.9% 33R&D FAY =&
- 0,
o o | o om0 ° @ AN, A A58 S AZsHse o
Slovak 415 | 007 | 99.9% 0 oql—é A 20300l 11%E BA st = BF9 AAH F3x4
Spain 283 | -0.02 | 98.8% £ IAR G A0EAM, 25 24 AT AR FEEAE
Sweden 114 | -0.02 | 993% TAS G AOE & F otk oA oY F AR ERAE
Switzerland 033 | -0.01 | 36.5% ‘é 3t7] 913 R&D FA Ag & +9317] 91t Fa g e
Turky 1.33 0.00 | 60.8% ZAHE 599 A5 FHE G4t Fo|9 R&D FA B
UK. 577 | <011 | 99.9% 0 o] AA =2 BAE 14 3}
USA 243 0.00 | 60.5% A8 371781 1990 ol A 20093742 2] &L 2] GDP tiH]
R&D FA FAH T o F A= A A v &2 #AE
T ARA 11%F 71222 23} 5.4%2] APE 248 Hol  th <Table 5>} <Figure 6> 0.2 UERA{Th A4 AU A
AT R, T8 =7k HolE S Vo2 G S A9 7 89 A% <Table 1>0] FElE ARE g o g 7 A
¥, 7178 W7k gkl A= 7.0%2A, 36.1%°] APEE B g A (interpolation) & 53] F713193 2.5, GDP th¥] R&D
Z Aol7k Atk AAA o g £YY AR HAFES A BEAe AL 201199 LS 7|FO0E 3 GDP F
Sk Fol7} g A @I ol iR REXE M E RD FAY FHS o] &8t sHkET Hla BAS 9131
Ardhes F2A2A ddEH A0 GDP ] R&D 3 T4 ] vl F-2 %%, 5 1/10002] )
oj A =UE& MEAleader) 2 A E3te] 1 2X2H ZEY 7 gAFA
Table 3. Forecasting results for renewable energy penetration rate
Country Belgium | Czech | Denmark | Germany | Luxembourg | Netherlands Poland Slovak UK.
Estimated value | 4.1% 7.0% 202% 11.6% 3.2% 4.3% 5.8% 6.5% | 3.6%
APE’ 63.1% | 36.1% | 83.5% 5.4% 71.0% 60.6% 47.1% | 413% | 67.4%
" APE : Absolute Percentage Error.
Table 4. Forecasting results for renewable energy penetration rate in Korea
Year 2013 2018 2023 2028 2033 2038 2043 2048
Estimated target share 1.34% 2.58% 4.91% 9.13% 16.36% | 27.55% | 42.43% 58.70%
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Table 5. Historical data of cumulative R&D investment and

renewable energy penetration rate in Germany

Vear Ratio of cumulative R&D | Share of renewable
investment to GDP(%%) energy(%)

1990 0.93 1.50
1991 1.83 1.56
1992 2.67 1.62
1993 3.61 1.68
1994 4.19 1.74
1995 4.62 1.80
1996 5.19 1.98
1997 5.69 2.16
1998 6.24 2.34
1999 6.74 2.52
2000 7.34 2.70
2001 7.91 3.14
2002 8.48 3.58
2003 8.90 4.02
2004 9.35 4.46
2005 9.95 4,90
2006 10.52 5.80
2007 11.05 8.10
2008 11.61 8.10
2009 12.49 9.10
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Figure 6. Relationship between cumulative R&D investment and

renewable energy penetration rate in Germany
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Table 6. Estimation results for three equations

No. Content function Adj.R?
1 | Logarithmic function | In(ratio) = b, +b,Inv 91.4%
2 | Quadratic function | ratio= b, +b hw+b,nv’ | 97.1%

uadratic function .
3 Q ratio = b, Inv+ by Inu? 93.0%
(no constant terms) -

A 2] A

—T—) ratio : =4

: GDP tjH] 2] R&D TXF““ H|Z

Figure 7. Estimated penetration curves against cumulative R&D

investment
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Figure 8. Estimated level of required R&D investment in Korea
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Table 7. Estimated level of required annual R&D investment in Korea

. ) Cumulative R&D R&D investment
Target share of | Ratio of cumulative R&D GDP . -
Year renewable energy investment to GDP (trillion KRW) nvestment (hundred million
(hundred million KRW) KRW)
2011 1.03% 0.026% 1,235 3,168 819
2012 1.17% 0.031% 1,272 3,924 756
2013 1.34% 0.036% 1,336 4,789 865
2014 1.53% 0.041% 1,403 5,724 935
2015 1.74% 0.046% 1,473 6,746 1,022
2016 1.99% 0.051% 1,547 7,870 1,124
2017 2.26% 0.056% 1,624 9,113 1,242
2018 2.58% 0.062% 1,705 10,489 1,376
2019 2.94% 0.067% 1,790 12,017 1,528
2020 3.34% 0.073% 1,880 13,715 1,698
2021 3.80% 0.079% 1,974 15,602 1,888
2022 4.32% 0.085% 2,073 17,702 2,100
2023 4.91% 0.092% 2,176 20,037 2,335
2024 5.57% 0.099% 2,285 22,633 2,596
2025 6.31% 0.106% 2,399 25,518 2,885
2026 7.15% 0.114% 2,519 28,721 3,204
2027 8.08% 0.122% 2,645 32,276 3,554
2028 9.13% 0.130% 2,778 36,215 3,939
2029 10.30% 0.139% 2,917 40,574 4,360
2030 11.60% 0.148% 3,062 45,392 4818
2031 13.03% 0.158% 3,215 50,708 5316
2032 14.62% 0.168% 3,376 56,563 5,854
2033 16.36% 0.178% 3,545 62,997 6,434
GDP HloJEl&2012d 7HA & e- WA R 2, T o132 o A4S 1 0tk 18y =9 B¢ 1 584 46
H59(2008~20129)2F A A E 4.95%E 1Bt 4 I g A S FHAS oY Ve L EFEL Y
5% 44EE 7St AT ol A mA A xeta fe Aot
AHE ZEH RED FA 54 1% A& FE7H A 2 ArolM s AA YA o ThE} Bl S A
B9 2030874 ) A FAL 7202 42509 Aol T B AR ANLEY AU S Fao] 4K A 1D
ot oj= AF T 14219 A AE2ZA oA 6.2%9) A =l AAAUA AR Gk Fol & o Ssta, 18 94
gt gholth =&k o] A= FHY R&D FA HEAQ 7] YT R&D FA AY S EF6t1A AT HlZEA &
201539744 2,404, 20203 717] 4,265, 20309744 6,457 B FEA O 7 2T F7FEA S0l AdFHIoH,
AS A F3sta Aok ¢ ‘:"‘iii EZHR&D FA HUY R&D FAG AAA oA ] AFA f-& Akl o #A
TYo] zke u7t AU AT 52 02 *l”"ﬂ e Ae FAsAL o) o &3t fejuete] AEE FA AY S
ﬂoi A=A 4 A E71E02 FAHT B8 FEolghe ST 24 23 @AY o] At I R&D
e und o, 7o A% FxE A6 °ﬂ FuA X FAY 4RI GDPE 1H T vl o A=l =49 3
stk & < 3l 7 T2 R HE) es] W o, uhekA A 2ol A
2E33 9 AAYIUAL AF B iEe TR ol
498 Raste Ag 2ol g o e 434
LA = 524 A8 8 U AR HelB FES S IE B AY
489 +90] BLAGE A ANHT Lo, 2 7
£ 5 ABAHE FATARAE QAN RYNA A4 Aol Agea s S 34 AU A
T8 FEH 2ol mE M s Aol HAL AT AAY  ggol w2 ANAA DA gt ol HAte] daHA
ﬂlﬁx%ﬁ‘r“ﬂlﬁxlﬂlﬂ@ﬁ‘&ﬂm 2A, o A=l 28 AU owahs Zolg.
A o] ofd thEt FE FAVE AAARJ AN HEe & 2= o] AT FUAHOZ J& A AF A%



Forecasting the Diffusion Process and the Required Scale of R&D Investment of Renewable Energy in Korea Using the Comparative Analogy Method 341

2 iy
i pQb

2 o>

FollA 7€ AR AHEE vl 35t g%
I AYA EA L THetA st I EY Hx

A AL & T3l A Bekt ]

ok AbEo] AL

A ANAEE T3 710‘]%} s

A7 A AdsD 9= MngEd o

LiLJJr o Z ) 57} 7hll 01]%

Eol drfy fAE & Q)

ol
-

&
jint)
ofr
Rt A
>

}

2

o M
rol [

ol

N

o

ol 2
r‘l-lI_l

=
i,
ﬂS&
|

v

U

g
m
=1
Ho
e

=)

ofk
o

3
o2
=

Sh|
X
oo g i AN rlo -

L

Rl ofn

=
i e g 2 e

o,

mos O plr Ok ok of rob N 2 o2 qftt N
X

o
=
po)
o
£
|o
utl

2 oo K
M

rrorr ox ok

o d

x B 2

_(‘)_{3
l
E
[
=2
o &

rlu
o
-y
)
Hz

B

Atﬁf&%A%ﬂqmiéa
N AT A HeleE A
Aol £ % AT HA7L 2 &

8 A0 A4 4T e 9

243

EEEXEEREEE

k)
B

N

l‘¥

ig £ Ag rEE
o rr
PO

b
ofr
ol
2

F

M
R r{r —lo
Ol
N
B
_0|L
oot & 4y r2

oo o 2
MU o
Mo Hl o
v o
rﬁ
rr
0
12
>

2
o
o

A1

Davis, G. A. and Owens, B. (2003), Optimizing the level of renewable
electric R&D expenditures using real options analysis, Energy Policy,
31(15), 1589-1608.

Griibler, A., Naki¢enovi¢, N., and Victor, D. G. (1999), Dynamics of en-
ergy technologies and global change, Energy policy, 27(5), 247-280.

Hwang, S. W., Won, J.R., Kim, J. H. (2005), Diffusion state Estimation
of new and Renewable Energy Using Diffusion Model, Proc. of the fall
conference of the Korean Institute of Electrical Engineers, 320-322.

International Monetary Fund, www.imf.org/external/data.htm.

International Energy Agency, wds.iea.org/wds/ReportFolders/ReportFol
ders.aspx.

Jacobsson, S. and Johnson, A. (2000), The diffusion of renewable energy
technology : an analytical framework and key issues for research,
Energy policy, 28(9), 625-640.

Jang, Y. S., Lee, D.J. and Oh, H. S. (2013), Evaluation of New and Rene-
wable Energy Technology in Korea Using Real Options, Internatio-
nal Journal of Energy Research, 37, 1645-1656

Kim, E. (2007), Wind power energy development promotion policy in
Germany and its implication for Korean energy policy, Magazine of
Korean Solar Energy Society, 6(2), 13-21.

Kim, K. T., Lee, D. J. and Park, S. J. (2012), Evaluation of the Economic
Values and Optimal Deployment Timing of R&D Investment in New
and Renewable Energy Using Real Option Approach, Journal of the
Korean Institute of Industrial Engineers, 31(2), 144-156.

Korea National Oil Cooperation, www.Knoc.co.kr.

Lee, S. and Shih, L. (2010), Renewable energy policy evaluation using re-
al option model-The case of Taiwan. Energy Economics, 32, 567-578.

Mansfield, E. (1961), Technical change and the rate of imitation, Econo-
metrica Journal of the Econometric Society, 29(4), 741-766.

Martinez-Cesena, E. A., Mutale, J., and Rivas-Davalos, F. (2013), Real
options theory applied to electricity generation projects : A review,
Renewable and Sustainable Energy Reviews, 19, 573-581.

Meade N. and Islam, T. (2001), Forecasting the Diffusion of Innovations:
Implications for Time-Series Extrapolation In Armstrong, J. S. (Eds),
Principles of forecasting : a handbook for researchers and practi-
tioners, Springer : US, 577-595.

Menegaki, A. (2008), Valuation for renewable energy, 4 comparative re-
view, 12, 2422-2437.

Ministry of Knowledge and Economy (2008), The third basic plan for
technology development and usage promotion of renewable energy in
Korea, mimeo.

Ministry of Knowledge and Economy (2010), White paper on renewable
energy.

Painuly, J. P. (2001), Barriers to renewable energy penetration; a frame-
work for analysis, Renewable Energy, 24(1), 73-89.

Park, S.J., Lee, D. J., and Kim, K. T. (2012), Forecasting the Grid Parity
of Solar Photovoltaic Energy Using Two Factor Learning Curve
Model, IE Interfaces, 25(4), 441-449.

Popp, D., Hascic, L., and Medhi, N. (2011), Technology and the diffusion
of renewable energy, Energy Economics, 33(4), 648-662.

Purohit, P. and Kandpal, T. C. (2005), Renewable energy technologies for
irrigation water pumping in India : projected levels of dissemination,
energy delivery and investment requirements using available dif-
fusion models, Renewable and Sustainable Energy Reviews, 9(6),
592-607.

Rao, K. U. and Kishore. V. V. N. (2010), A review of technology diffu-
sion models with special reference to renewable energy technologies,
Renewable and Sustainable Energy Reviews, 14(3), 1070-1078.

Siddiqui., A. S., Marnay. C., and Wiser. R. H. (2007), Real options valu-
ation of US federal renewable energy research, development, demon-
stration, and deployment, Energy Policy, 35(1), 265-279.

Tsoutsos, T. D. and Stamboulis, Y. A. (2005), The sustainable diffusion
of renewable energy technologies as an example of an innovation-fo-
cused policy, Technovation, 25(7), 753-761.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


