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< SUMMARY )

Purpose &
Contents

* Securing national resources and strategic planning to overcome the
Water—Energy—food crisis

» Planning and development of water—energy—food collaboration technologies
for sustainable growth

Results

O WEF Nexus knowledge, inventory design and development

— In order to evaluate WEF Nexus technology and analyze the mutual
influence, it is necessary to construct data, at this time, it is not a
simple DB construction, but based on the Nexus DB, related knowledge
is generated, improved knowledge database development that can be
conveyed

O Water—Energy—Food Nexus trade—off assessment tool development

— Development of tools for evaluating at the production—supply—
consumption stage for interaction among resources, through which
development of multidimensional evaluation tools such as trade—off,
synergy, influence of technology etc.

O Improvement of connection efficiency of WEF and development of
optimization technique for operation

- Promote maximization and efficiency of resource production utilizing
water resources and water infrastructure facilities, Improve productivity
through optimization of water resources connection efficiency of
self-sustaining energy production technology, plant factory, facility
cultivation, stereoscopic technology developoment to cooperate and
operate elemental technologies

O Connection verification of WEF and development of demonstration
technology

— In order to construct a small scale WEF Nexus demonstration village, we
derive technologies that can be realized by combining existing technology
and WEF Nexus technology, improvement and practical application of
WEF Nexus—based humanities / science institutions / policies through
demonstration of technology

Expected
Contribution

e Improve reliability of national reports by utilizing objectively verified materials

» Custom evaluation and technical support available when assisting overseas projects

* Provide cooperation restrictions among resources and coping methods
using assessment tool

* Presentation of relevance of cooperation decision making among country,
regional resources

* Through improvement of law, institution, policy and introduction of
certification system, people's empathic of resources Nexus derivation
possible

» Utilize verified custom platform technology when exporting overseas

« Ability to secure Nexus source technology through substantial verification
and effect of resource connection technology

* Improvement of resource autonomy through ensuring substantial technology
and shedding on external dependence

Keywords

Water—Energy Nexus Assessment Connection Verification of
-Food Tool Efficiency Technology
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http://www.energy.gov/sites/prod/files/2014/07/f17/Water%20Energy%20Nexus%20Full%20Report%20July%202014
.pdf, WETT(Water Energy Tech Team, 2014.
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1. A 7] 7ol A2 WEF Nexus &2

[] BONN2011 Nexus conference

O Green economyel]l ™k ste] siRjor E-oUA|-27F Y 2=7t AAH

dom, & ouUR ExX AHT o]LAS A7t AYAA A~E 7 AbT)
3] ‘Eﬂﬁ% _/r: olotq /\3/\]-_,,} ZAH] O]]k] x—];q]x%o] z]. o]_Q_ a8 /H_,,]. _1:]0]
< F7HZ F e B FAEoe] a(The Water, Energy and Food
Security Nexus - Solutions for the Green Economy)

(] UNESCAP 2013
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[ ] World Water Development Report 2014
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2. WEF Nexus A W& 2 Ahg

7}, ZU €] WEF Nexus B 93

[1 “BONNZ2011 Nexus conference” , “World Economic Forum 2011” , “International
Centre for Integrated Mountain Development 20127 GolA= E-AUXA]-2]gF
(WEF)S] B33 FsaA9] olsl & AA &-gx<tel sl =239

(X 2.1> WEF® 82 A4 <R

TE ik
2 UH (D) Eo gt "4 (access), (2) 2] <HAA (safety), (3) &2

(water security) 2 7 v] S-(affordability)

(D Lo g A=A F5< A543 (continuity), (2) NIA &

gu D58 iy @ o
(enotl,]r?y;{]security) o] &% 7h&4d(availability), () ZAnl&NA 2] 2]

oo

3t w5
Al gF QbR (D 2 =Fe] 784 (availability), (2) 2] &l th3+ 4 (access to
(flood security) food), (3) AlIZtA WHalo] wE 28] kg A(stability)

[0 “BONN2011 Nexus conference” o4 Ao 2 FAHOE & oA, 2 &F
(dRexE FHANL F e ZUIYLE AT

Finance Governance Enevirvialsge
Enabbng
Action Fields N, factors/
\_lr--:.-mw?
\\ y ]
/_ “ = AV To proenate:
! mmd
| iy
| Seowdy | ey
S Water wiater/Energy
S OO |.|.-.I- \.-:Il.u
Liatable B
St s
Gaowth
Ralibeni
Lremey P
Henus Sovuty Ermirneenee
\P\-mp-d-f-

Urbanisation Population Growth  Climate I'_:hzlnga_-.

GLOBAL TRENDS

[Z23 2.1] ‘BONN2011 Nexus conference’ WEF =Zd|99)=

9) Livia Bizikova, Dimple Roy, Darren Swanson, Henry David Venema and Matthew McCandless (2013), The
Water-Energy-Food Security Nexus: Towards a practical planning and decision—support framework for
landscape investment and risk management, International Institute for Sustainable Development (iisd), p.28
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“International Centre for Integrated Mountain Development 2012” oA = 3+7
AN Z2E ZpAoll Ao Al ZEA] QEE @40 Aol tha] Austal lom, a4
trade-off & & 4 3}slar, o] Y(benefit)s Fth3ted & Y= &L A3

A7) ZHd¥ae FFHE E-AUA-AF a4 trade-off B7H7F 7t
Bty 532 Alzd 7] B disf A3
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Water-Energy-Food Security Nexus: Towards a practical planning and decision—support framework for
landscape investment and risk management, International Institute for Sustainable Development (iisd), p.28
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conceptual and operational problems. International Journal of Water Resources Development, 31(3), 301-311.
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FAO, 2014.
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26) Electricite de France
27) Xavier Ursat, “EDF - An energy leader committed to a sustainable water resources

management” (presentation given at the Budapest Water Summit, October 10, 2013, Budapest)

Personal communication from EDF executive Laurent Bellet, April 12, 2015.

Ursat, “EDF—An energy leader committed to a sustainable water resources management.” lbid.

Organisation for Economic Cooperation and Development, OECD Studies on Water Stakeholder Engagement
for Inclusive Water Governance(OECD Publishing, April 13, 2015)
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-5 Be Y, B &8, 2 AAE, oluA 2 AY I ERoko A A
2 7€ g4le FRsE gAY 71&7]Yd, NGO SLoZHE EAF A
Ade TE
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28) Imagine H20, “The water—energy nexus competition: Water businesses that save energy” , April 13,
2015.

Imagine H20, “Select company profiles” , April 13, 2015

KB Home, “KB Home doubles up on water and energy efficiency with debut of ‘double’ ZeroHouse 3.0 in
Norern California” , press release, October 2, 2014.

Nexus eWater, “The techonology behind grey water and home water recycling” , April 13, 2015.
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29) Water, Energy and Climate Change - A contribution from the business community, World Business
Council for Sustainable Development(WBCSD), 2009.
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30) Aditi Mukheriji, International Centre for Integrated Mountain Development, held on the Bonn 2014 Nexus
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31) Howells, M., Hermann, S., Welsch1, M., Bazilian, M., Segerstrim1 R., Alfstad, T., Gielen, D., Rogner,
., Fischer, G., Velthuizen, H., Wiberg, D., Young, C., Roehrl, R.A., Mueller, A., Steduto P., and Ramma, I.,
2013. Integrated analysis of climate change, land—use,energy and water strategies, Nature Climage Change,
Vol. 3: 621-626.
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32) Mohtar, R.H. and Daher, B., 2014. A Platform for Trade—off Analysis and Resource Allocation: The
Water—Energy—Food Nexus Tool and its Application to Qatar’ s Food Security, a Valuing Vital Resources
Research Paper, Chatham House.
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47 . WEF Nexus 33 XA £3

L =44 AR 5%
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O AA =A% & 3 ERE

O GWI2016)3¥el] w29, AA & A2 2016 71+ 71399 8= F45H,
20207k A AH o 3.8%(AHE A= 5.3%, &F A= 2.8% BHADE A
g Zo=z 7y

(R 3.7 AIA EAR FF
| 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2030

4 678,983 | 685,498 | 694,112 | 713,916 | 738,489 | 767,252 | 800,021 | 834,109 | 1,130,617

DA | 24,351 | 18876 | 17,904 | 17,337 | 18,040 | 19,789 | 21,257 | 22,702 20,539

”;‘i;rf 1| 4260 | 3281 | 2717| 2873| 3021 23966| 4708 | 4988 | 6248

) 270,426 | 271,012 | 277,326 | 285,821 | 294,998 | 304,428 | 314,223 | 325,605 | 425,344
=R 55,275 | 53,710 | 55,358 | 57,927 | 61,318 | 64,277 | 67,245 | 70,849 | 101,005
e 27111 | 25933 | 26,335 | 27,255 | 28,649 | 29,875 | 31,215 | 32,767 42,954
-=GHA 188,041 | 191,370 | 195,634 | 200,639 | 205,031 | 210,276 | 215,764 | 221,989 | 281,385

PIr= 250,065 | 257,168 | 264,088 | 274,414 | 286,637 | 298,659 | 312,944 | 326,536 | 480,332

StrEa 69,204 | 72,075 | 73,634 | 77,724 | 81986 | 86,799 | 91,189 | 96,772 | 156,237

T V| se7ss | ams2 | 39787 | 41027 | 42963 | 45175 | 47382 | 49903 |  7L531

-2 AA 9,583 9,953 | 10,641 | 11,183 | 11,874 | 12,621 | 13,145 | 13,859 23,476

-=GFA 132,493 | 136,279 | 140,026 | 144,481 | 149,814 | 154,063 | 161,228 | 166,002 | 229,088

5abeles | 120881 | 135.161 | 132,077 | 133471 | 135.793 | 140410 | 146,889 | 154,278 | 198.155
‘gﬂ? €T 90438 | 21174 | 19609 | 20274 | 21539 | 23210 | 25.063 | 27.087| 40506

-G A 109,444 | 113,987 | 112,468 | 113,197 | 114,254 | 117,201 | 121,826 | 127,191 157,650

« &% : Global Water Market 2017(GWI 2016) ==& ¢l&(202047tX|: GWI 2016 Atz ¢l &,
20304 : 2013~2020 7t E A& EE MHSH &Y FH 2ih

k=3
ST =E T o T —

O & #d 47124 %(0DA)

O JuFAHF 4kt =4 H g HKOICA), FA/NEZ= T (UNDP)S T4
o2 3 Me=m ALAYT 7I8F AFFA, F97IdANA L] MEAY S &
s, fEluete] 3AMNEdE § ARk A2 Ao R v

33) Global Water Market 2017(GWI)
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O & &°F ODA #E+=

2014 71 oF 3139

=4 S A 2= AH2015)
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2R} 897
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=

A FECEA Y 6.9%, KOICA)

O GWI2017Noll w& =9 =A% ‘H’E(’%:O‘}—’FE woF )= 20159 oF

1219} 2e, 2020 1379

< 3.9> 20149 &=

g8 2 A

0

249 o2

Wit oF 28% 4 A%

E4ked A 30,675,106
WEHEAE, |FAUSFS) 498,399
o] 2w 44 1,120,977
A 795,863
g 45,320
21 A A 106,715
phx=dA 4 7|& 17,719
A A 22,709
media o A ~E 106,093
Zg EYH 1,091,428
ZIgER 570,712
AT 376,842
AR 3,824,782
53 330,782
71e v E 245 199,808
FrEA 221,446
A/FY Al2Hl 289,802
o] £ 1 3HEDI 40,776
A5 AFSEA] 2~ E] 7,406
= 1,140,057
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2014'3 =4t wj A ()

T &
LRk 1,285,490
2239 A 946,022
Sl =X 2] A X] 35,276
Wl 90,884
471 1,499,622
w2EA Y ZAA 2 A =H 94,774
<A AYAA 68,405
FEEXA 269,759
RS 426,432
THAA (A 347,114
TR (FE G EAR) 708,726
AstE AH ZAY 1,717,881
71 A A2 H Y 2,004,253
ArEArd &9 5,219,684
st g &9 2,525,604
M st gAd dy 2 &9 19,383
3t Aol g 388,360
FUHERAYAL 29 55,363
e 98,015
TFZ2E AA 31,629
s 3t A 66,244
ANAE AT 381,707
AACEstTE A 363,303
A E 78,258
A (cety, AP 2,240
TEAANY 2 24 195,634
T, Yy 2 &Rk 383,861
AFz Ha 966
2|54 A 8} 12,731
<A 549,851




<E 3.10> U@ B4 329 : 10972)

7 B I ER

A =444 10.7 6.5 17.2

dey|e 35 4.0 75

sto]= 2 <lA Y o] (Hydraulic Engineering) 1.2 3.8 5.0
&2 (Water management) 1.6 0.1 1.7

23} 5A4)(Water & Green) 0.7 0.1 0.8
FrErle 7.2 2.5 9.7

FTrE 4.1 12 5.3

s 2.7 12 3.9

AAMTE 2 ZYEF 0.4 0.1 0.5

* source : Netherlans Water Partnership(2011), Water 2020 | Wereldleiders in water

2. YA A &F

O =4 #7F A%
O 2014 AW717kA] 1008 84dS FAstd sAf7F H2 52HE YUE
W 20093 49 o] HAAX F£Fo = st
- (FEAGAHN L) ARYAALDFWTD XAE71F0] vjdg $46.25, E-af4t
BREF §47.67, Frlo]f $44.48 71=(1.15 7]%)
- WTI+ 10528, BEHEF 11298, Fuloli 108€3 (2014. 6)

(20052015 HRIF WE HEF0|)

[Z38 3.15] 1097 =4 €4 {7} 501(2005.1~2015.1)
* X2 0 7RI SAS S EAIAH(KESIS, 2015. 1.15 71F)

L A AN A] A 5F

O 20149 AAAANIAANZE ASANH AH2e BH g
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- A4A =7F A A 71 2AE FAHC 14.9)
o 13 oluA9 11%((2035 7125 AR FF
¢« 203597HA] B R27-14.DF FH2.2-182)& A ouAder §4
o AL o] Fold 3d WA A7) I

(E 3.11> AAAAIA 7| =94 v]F X (F9] : %)

B ¥ 0.3 0.5 3.7 7.9 21.2
B 2.7 4.9 12.9 14.1 11.7
9 2.2 2.6 15.6 18.2 16.5
uiol & 15.2 13.3 19.0 18.0 7.7
T4 9.3 9.7 4.1 2.9 0.3
A4 0.7 0.9 4.4 8.5 18.0
3l < 1.1 11 1.6 1.3 6.7
H 7= 68.4 67.0 38.8 29.2 2.0

* AFR 0 HM4XE MR Mol X] 7| 2HZ(AH S MRS, 2014.7)
O AAYANIA ZF2)F3F A= (RPS, Renewable Portfolio Standard)3s) 3]
+GAF MA C 14.9)

PRy AN A S O1E BEREY, BAsw, AFANA S5E%

.

e L
o

oz

A A R wek REC (Renewable Energy Certificate) 7}5X& 4+
g (8 AAA L5 7HEA)
O RPS

A= FFTUG 2HOE FFTA o|YE AT
- RPS & =
o

il
Lo
1
=
i©®
2

>
=

5

(& 3.12> RPS A= Fwo7ul& AA D (29 : %)
| ‘15| 16| 17| 18| ‘19| ‘20 | <21 | <22 | <23 | ‘24

A3y 3.5 4.0 5.0 6.0 7.0 8.0 9.0 10.0
k! 3.0 3.5 4.0 4. 5.0 6.0 7.0 8.0 9.0 10.0

5
» ARR ¢ M4RE AR ol AX] T = A =l (ME S EAF, 20147)

3. AF ANF 3F

= s4 &%
O At 10 dz(03~12d) ATHQ] 13 4 & FEo sS4
(GDP) 7]odgo] A&A oz 7ha

- 2012 Z1Ee® 109 Mol s s Akl 039 33% 1609l A
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