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food production

Chronic shortages - drag on growth
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Energy security Sneny production

conflict
Energy intensity Chronic shortages - drag on growth
of food production

Energy intensity

Energy crisis, economic damage, of water production
social unrest
Population and Environmental
economic growth pressures
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+ Energy and water conservation (dd mgt)
« water and wastewater treatment plants + irrigation efficiency, soil management, better

: farm management practice
+ decentralised rainwater harvesting 3 )
systems + cutting-edge technologies and thinking

+ groundwater pumping + combine renewable energy + water treatment
¢ : plants (and vice versa)
+ interbasin transfers

« desalination Goal: to IDENTIFY and IMPLEMENT synergistic
policies and technologies

Bja &[]

Water Security { + ]

+ bioenergy production: net negative energy + expansion of hydropower
eneration + increase in water consumption . z s
% impact on world food prices P + expansion of bioenergy production
« badly positioned hydropower plants + introduction of CCS
« carbon capture and Storage? « shift from coal to gasin urban areas
2 i i i + underground thermal energy systems for
groundwgter pump|1g (Slpam. Indn:) - iatain households
« inappropriate agricultural crop production £
(driven by social/economic factors) Concentrated solar themal
Goal: to avoid conflicting policies in water and Energy Secu rlty

enerav. and/or in knock-on sectors such as food
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-Energy for water
processing and treatment
-Energy for water pumping
-Energy for desalination
-Water available for hydropower
-Water for power plant cooling
-Water for (bio-)fuel processing

-Energy for fertilizer
production

-Energy required for field
preparation and harvest

-Biomass for biofuel
\ production and other

energy uses

Water model Land-use model
(WEAP) (AEZ)
| —

-Water for biofuel crops
(rain-fed and irrigated)
-Water needs for food, fibre
and fodder crops
(rain-fed and irrigated)

GHG, energy, water and cost balances

3‘1]17; 7 The CLEWSs framework

25



s ' = o ° o [ 1 & A o ¥ = o 1Y
NIzveilannewdiel a.a. 2030 dwsunisiauiegedadu landndusediuaudmsunis
W lunng 7 seRnsanusennidelaimuninse Sustainable Development Goals (SDG) @4l
e 17 vdenan Midewsiazdevsliimuniswiulaiuniiaviniu winndmungagdeadinig
= ! 19 1 ! & < o 1y o v 1
Woulsewarysannsuiu lngnsensiauidesiniasidumsimuiiuulytde nsiauinaesly

danaidusialan T99LA9L0 I LE LS DIVDISTTUNR, FINADY LAYSEUUTIANINTY

©® cimes @ weauaury

@ cumATE cHANGE @ NFRASTRUCTURE & INDUSTRY

@ epucarion OCEANS

@ Enerey (@) PEACEFUL & INCLUSIVE SOCIETIES
GENDER @ roverty

@) GROWTH & EMPLOYMENT D scr

HE HEALTH () TERRESTRIAL ECOSYSTEMS

@ Huncer @ water

3UN 8 ANuweulearas SDG
1809ANTANUIZIITIRLAYIINITANUALATITNAITONRBTDMTNENTA AR TdINan DA
JUADINYBEYIALALN TR TUAUA9 YasudazUsena LAk 9111135 WM WasU) aisany
fuUsiSenin Water-Energy-Food NEXUS ussauusieanudisnduasinsinnudedlesiudnaes
filsnnelaindunumddgduiuae anne1nia uasn1sHAILLATYERILaEEIRN LNSIEVINEesn
Lz v 1 Y a d' v a &£ o [ g 1 o v a =
wusiiluidwmalmannisasuuashiinduiuemns wassu azun ag19taau 1ndwn1sis

BenAMULeNleatin CLEWSs framework

26



Yy

]

t
Competing

A v
° = z
- =)
Bl |2
¥ 2 4| &
2 g g |
=z g 2 el I B
= = = T o
o v E =
v 3 o e 3 ® &§53 2
< o o 5 3 S owgm O 3
0og B 2 S s 2> Scwg G o
Tc w2 c G 565335 | 2
0o = 3 S TE£2c ¢ o
s § 8 ks £86556 s
S 3 B w3 Biofuels Hydrop o . SR LECS oo
© 03B ( Fuel d - Fuel extraction & production — | 3c 2285 2§
E 8 =2 uelwoo Cool ) B BT E S A
o = ooling systems N S8 8
s¢ 53 \ = ENERGY — =1 £E83%8°5 53
5 £ 5 £ 5
X ® 5 9 ETECLY ® R
e @ =3 -
R L. ZZREEL RO
| | ||
o ) *
£ = ‘ (R
S w» |
PR | LAND e | et WATER
£ 3 <4 Environmental degradation Tnag
& N i Thermal pollution —#
o req =} E f i
FEFTTTITTTT e 2 il MR EREELE
= .
| ‘ ‘ ‘ ‘ = treatment)
‘ 82 82,0
‘ 5.8 B W
(1] S E 5388 \
\ E3 g RaE | \
\ \ TR ELY
\ 2 5 8s¢g |
(1) 25 w S5 E |
4 |
|| - Land requirements — Water demand I 5
S — — Trade Access to safe drinking water and Sanitation
—— —— Tourism & Recreation - Pollution e
— — Food security Water systems infrastructure
——— Investments, O&M, RD
E— Surface run-off J
Contamination and eutrophication —
\ P — Soil moisture and groundwater recharge
Irrigation
- Livestock production ————————
~—— Flooding

31]17; 9 CLEWSs framework

o
£

ANSAN®Y CLEWS framework 38@118150M8UaUBIRNISNAIUINEI8UNID SDGs Uo7 tan

1age 11 99970 17 98 Laun
1. Zero hunger
Clean water and sanitation
Affordable and clean energy

Decent work and economic growth

2
3
il
5. Industrial innovation and infrastructure
6. Sustainable cities and communities

7. Responsible consumption and production
8. Climate action

9. Life on land

10. Partnerships on the goals
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Increased income, energy use &
material consumption

Housing (rural & urban)

DECENT WORK AND
ECONONIC GROWTH

Demand for
food

Growth
scenarios

o

Demand &
source of
energy

Industrial
production

[ N
WATER 8

Assess alternative
technologies &
consumption
patterns

Demand for
clean water

Accounts for
Carbon
emissions

PARTNERSHIPS
| 7 Technology

and
investment
options

v

Deforestation
& land use

g‘l.l‘ﬁ 10 CLEWSs framework nU SDGs
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Nexus linkages in the Syr Darya Basin

SYR DARYA BASIN NEXUS CURRENT STATUS

Very high dependence on hydropower to meet
electricity and heating demand upstream

(low resilience indryyears) ¢OR
Hydropower allows for extension of power

generation through integration of other
renewable energy sources

@ Highly agricultural basin (wheat, cotton,
TER FoﬁFg cattle breeding, aquaculture)

00 @ Large and complex irrigation schemes (great
water losses)

® Traditionally grown cotton is highly water
intensive but diversification is reducing its
share of agricultural output

® Soil salinization due in particular to poor
drainage and waterlogging

Water storage and buffer
(wetlands, artifidal lakes);
Fishing

/ Water treatment

® Soil degradation causes
water quality degradation,

o«
w
=
Z =  erosion and sedimentation
o«
é & e Diffuse pollution from
Wastewater 3 =) irrigated agriculture
treatmenltl ’ ’% 3 ® Water reservoirs can
(orpm;ny :( ing 3% o balance water needs
DU S § between seasons and
years

%
% ’
'%), ® Fuelwood used in rural households

causing deforestation (mountain

areas, riparian forests)

Hydropower (upstream)
and agriculture (downstream) %
conflicting water needs ) »

High energy-intensity irrigation schemes

RSN

U 11 W-E-F NEXUS Tumaufilamluiiufiguih Syr Darya Basin
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1. River Basin Management Plan,

2. Water and Climate Adaptation Plan,
3. Integrated Information System,

4. Navigation ey
5

. Tourism
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Activity / Field of work W | F N H A T @
River Basin Management Plan (EU WFD) + + + + + +
Water and Climate Adaptation Plan + + + +
Integrated Information System (INSPIRE Dir.) + + + + +
Navigation + - - +
Tourism + - - - +

A — Agriculture W — Water and aquatic N — Navigation T - Tourism

F — Flood management ecosystem protection H — Hydropower C - Climate change
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Indicators

Sava basin

Slovenia Sava basin

River length 945 km
River basin area 97 713 km 2

Slovenia Croatia Bosnia Herzegovina Serbia Montenegro
INTERNAL RENEWABLE FRESHWATER RESOURCES
00000040000 | 000000000 004040400000 00000000
000000000 00040000000 (YYYYYYYYY)
(YYYYYYYYY) 0000000000
0004000 (YYYY ™
18.6 billion m3 37.3 billion m3 35.5 billion m3 8.4 billion m3
of which, of which, of which,
ture 3% | \] culture ] ,\77*
INSTALLED ELECTRICITY GENERATING CAPACITY & HYDROPOWER
4455 545 2z 2 ,
3,338 million kW 4,065 million kW 4,205 million kW 7,708 million kW 0,908 million kW
of which: of which: of which: of which: of which:
N’utc\ea:r 33 ; fz| Hydr‘opfuvvrv;r 4:! ;\Z| Hyur[orpgor\:ejr 36 \] Hvur‘L::;ov\.r\]ejv 23 7 'V:| Hvdvu‘ péavrveir 45 6 “u:|
Hydropower 232 % Other renewables 1.7%
Other renewables 2.1 %
AGRICULTURAL LAND
4866 km2 13570 km2 21 474 km2 51249km2 5249 km?
of which: of which: of which: of which: of which:

Irrigated land FIND % Irrigated land FIND % Irrigated land FIND % Irrigated land FIND % Irrigated land FIND %

Ul 13 W-E-F NEXUS Tumsuidigmluitufiguin Sava

Tom Waako (2016) n1sinauatinansniswauinisuiaminatuluguii Nile Jadugu
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s 250 drunn Tneduiiiey ivssnadaus Jymvosdanin Nie Ao nisudsdanislddluusias
Usene I@sJiJszmﬁéfwfﬂajﬁ’lﬁﬁqmzmﬁﬁagﬂma‘f’l v‘iﬂﬁﬁ@miﬁwmLﬁ@%ﬂugﬁmﬂasj’lmﬁﬂ
feanUszinans 11 Ussimainnisyanfunedannenssindnis The Nile Basin Initiative Ll eWaun
AUTINLD LLaza%”msﬁamﬂm‘luﬂﬁ[ﬂ’fﬂ;ﬂuqﬁmﬂ Imaﬁaaa&jwﬁugmmaqmmET@ﬁuLLazmmﬁum
Tugfaadundn aznssundnislaldndnnisves NEXUS Tunisasiennnuaunavesninusons
n3nensudnisannne ns lnglameninensivesUsamaduiuasuanen uniSeuainnisly
n&nN1s NEXUS A9
1 MSNENINATIINTARELAL AT INYDIUAaT UTEINA TAnznTIINEANTWEI Y
9109 Ussimangnenusumefianganiian (optimization) lunisldiusazniaduly

' - Y o va 1A & ~
wiazUszmenany wisltlunisdnassilviiviniieuuwazidussuvannian
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2. msatanusuiionasuuimislunisusmsninensunlud eulwdaumanzay
aonndnsfuNsInasTinluLAazUsEme

3. ﬁ’wmLLazUﬂizﬁ’ULﬂ?mﬁdumﬁmeﬁém%’umm’mLLmuLngimmwmam
yiwensudnlugui

6. aaumugnsmaninisiesesinsliiilusziussninsnadiu (cross-sector) kagns
nanausiellunisiuneseninsseme (cross-border)

5. a%ﬁami%mnﬂauﬁﬂuizﬁugﬁmﬁiﬁﬁmmLL%aLmiﬂumiammiﬁwm W Ussine A
Ussoiiiienannseualniiuazaneliiuussma B dauuszma B Iinanituseine A
Uaosanlun1svinisinensnssuiiiondnemnsaselidssing A udu Saasiiulan
WiaesUszmealduseTowiva 2 dhe

6. afranuitilanazesnurugnsmanslunsliindnwssuuinavesquin lneusas
Usmimadidusalunisinuifieradsslovdveamng Yssmalugin

nmsldudnnis iliAnemsndedadugussauislunmsamulassadsfugniluusias

Useina LLamJizmmm%ﬂﬁmiaNLLmuiuizéTUQﬁmmmsﬁuaé’mLﬁulﬁsz“j’m FDINTANINEAAIYIN
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o amssudaviuumslumshnulussduginaludnuae Platform ieasenisvialy
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N3zUU waztdunanuewng Jssina
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o o

1y i & v ] 9 ] N o o
® ﬂqi'J'NLLNUWWU{LU§3UUQNUT;\WU\JumaﬂuﬂqijqqLLNUi?NﬂULaN@ LWDLUULINEINTUNIS

d’j 1 a
PLARDUTLNAZUITN

o wisudayauazanuiineriunsildsuwlasaningiiennia ielddmiuiuliouas
USussemnsaiimasinulueune
Astrid Hillers (2016) lauausmnudrdyvemsneinsii lnedinusndusdrannlunis
Fudovewng aedluquinaiilunng Ussme eosananudunsinunsneinsunduneua
o w Y v & =% o & £Y 2/ o w [y ! 901 b4 [y ! 96’ v Y
d1AtyueIN I SDGs any dndudedlinnuddniuguinanviluniouduguumanie lng
AinaweneeuaawAnveIUssIvNTTINdlakan1sldUsElovinnnutiin uwnd Feaunse

wusoanlatdu 4 Usenn Aauanaluzun 14
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Type The challenge The opportunities

Type 1: increasing Degraded water quality, watersheds, Improved water quality, river flow
benefits to the river wetlands, and biodiversity characteristics, soil conservation,
biodiversity and overall sustainability

Type 2: increasing Increasing demands for water, sub- Improved water resources management for
benefits from the river optimal water resources management hydropower and agricultural production,
and development flood-drought management, navigation,

environmental conservation, water quality
and recreation

Type 3: reducing costs Tense regional relations and political ~ Policy shift to cooperation and development,

because of the river economy impacts away from dispute/conflict; from food (and
energy) self-sufficiency to food (and energy)
security; reduced dispute/conflict risk and
military expenditure

Type 4: increasing Regional fragmentation Integration of regional infrastructure,
benefits beyond the markets and trade
river

5UN 14 yilavasnnuiudienasnalssloviveniseninseme

Wennndgymdnlngiiietulunainraneginiaty 11a1nnsuimsianisnineinsuily

guimdnuarquihavneziiuldmnanvateiegenlinsdiinaniu lnequiinanaziilsalaiin

nasudlunsiaandsuliia dauguidiarvidusglduilunisndnennis s ndudecli
AR INARUTETY STUNaLas e unitietos Snisdnduseddlasetymmisdiiu
deandeuwazszuuine Falaldndnnis NEXUS Tunisinvuagnsaiansnisussidiunisduingey

(Strategic Environmental Assessment, SEA)

Strategic Environmental
Assessmenf icCAl Analytical Tanlhay (UN-DESA) Y.-Sartoral Financing Tools

UNU Flores Nexus assessment approach Place based WEF Nexus

,é Integrated Solutions for Water, Food and Land
ASA

Nexus Dialogues

THIRSTY ENERGY UNECE Nexus Assesémgﬁ?ﬁwfrgggﬁlaﬁon Models

ST I O m | Flow Assessment
Opportunities Analys?s MS?SE\E)

Diego J. Rodriguez, Anna Delgado, Pat Delaquil, Antonia Sohns

Climate, Land, Energy, Water Strategy Framework

Nexus Mainstreaming

5UN 15 NzUIUNSUAZIATRED

33



Nexus Dimensions and Assessments
Recall the ‘early days’ of defining the SEA process

STAGES IN THE COMPONENTS
DEVELOPMENT OF IEM
CYCLE "
J’ \A!
v
7
P VO g
Plans and SEA E -
g =
Programmes g ________ Strategic gl |3
Envirenmental 2| |12
Managemeni Plan g ;
Pojects [ g 3l &
L i J‘V Project EIAS H
5
( s
Implementation 5
and Envirommental Management Plans \ %
Monitoring & 3
<

5UN 16 TAuazn15Usziiiu SEA

Detlef Klein (2016) ¥riauensudlatyui nswauiuazn1sinlUUfURLS a9 NEXUS
Feulounglunisdanisiudifilalaguun (hon-basin) 138091 “dun” 3t 40 Usenalupiinia
PIMSUNToLeLT AT IURENNATY AN UizmﬁﬁuaLﬁuﬁaﬂﬁﬁmﬁ@ﬁmmsmmmimiwwj
figandn League of Arab States Leading a Regional Initiative on NEXUS Fevzdiansnnziivingg
ffudeminenniuasndsnudundn taun The Arab Ministerial Water Council (AMWC) wae
The Arab Ministerial Council for Electricity (AMCE) laganugnssunisyalug dn1sufuaauiile
uiladlgymetedd

1. mmuegvsenanskazulouiglunisldnannis NEXUS

3 ° a A a v

2. ﬂ’]iﬁ’]‘i/iu@QWﬁﬂWﬁGﬁLLaSﬂ'ﬁﬂ'WI‘UWIEJ‘U']EJ‘I/I’NﬂiL!%ﬂiimﬂ’ﬁléjﬁﬂﬂ'ﬁwmﬁgiﬂLﬂ‘EJ’J‘EJ@\‘iGLu

o

Qd‘d LY

1591 NEXUS wazemsenanainiianuslusestlindaviunu iieliaenndesiudymiugiinali
lpannfige Insanasasmuauleuiediludiuau 6 4o Fsdieindunmsieseindanuriimelunis
Tauddgiunsnennsiag unninduluds W-E-F NEXUS vsUssimaonaiduninennsdn enadu

nasu wseonaunuTuamsemsiuReatunsindulalinnudrdansnensanuluwudy
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nsasisead ANl AvUsTITULarn 8L 1A sateslugdnna nnsadie
aqﬁmmﬁﬁﬁ’uﬂimwuuawmmmﬁﬁm%’mﬁgu AauznssuMslaTinsdnge NEXUS
Training Module for the MENA region LVC\TIEJLLaﬂL“LJ’gIEJUF’HW?,JfLLaSUiSﬁUﬂﬂim‘ﬁ]’m
fnssnandnannmglsy lnslanzaindsemagesui mssenuuunsamuisaiy
Tasvadeiugumngg ﬁamﬁm%ﬂuqﬁmﬂ Ingldnannis NEXUS Tunsuane 156
ﬂﬁj:uL‘ﬂmmEJL‘%Mﬁuﬁm%’umiﬂ’wmmﬁmmiﬁmﬁ’u NEXUS sisluszduuleute szu
UFTANS warluszduviosdiu uasmsaiunnudiiulunguussmavesiiidauiotos
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¥ & A =] L3 o o a dg”
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NNAMENTINAITEATIINITIAV LAY Regional NEXUS Action plan Julunsailasenisuull

Usenanidiuladiudsag19uae 4 Useineazdoaldhuud Uanuld i a@nunistansnensias

NANTENUDEL1NALLD YN

NEXUS fifldudeatasiulasinislugiinialudegdu Jawansegluzumy) 17 lngagdanala

Tlasensenee lusgavihlvufiafidnvasidulasinsuunalwgvisiy dulussduvuleuvistuazdy
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On implementation level

Solar pumping and irrigation
Energy from wastewater treatment, sludge
recovery / water reuse in agriculture

On institutional level

Integration of NEXUS in regional policies,
mainstreaming NEXUS, NEXUS Road Map

Institutional integration across energy,

* Conversion of agricultural waste in energy water, environment

* Joint modeling of water resources and
energy scenarios

* Solar faming
* Solar-powered desalination
* NEXUS reflected in environmental

* Reuse of drainage water i
policies

* Energy efficiency in water consumption in
public buildings, impact of electrification
on water consumption

* Integrated water resource management
on a regional/national scale: energy and
food security perspective taken into
account, conflict prevention through
catchment plans

* Water availability and power plant
planning

Ul 17 NEXUS fifldauiAgadasiulassnmslundaielu the MENA region
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Sources of Import Countries

The Resource Management Strateqy Guiding Too

wefnexustool.org

\ 4
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o nsuslaacmunasudunsnAUsEma ([laga)

®  N15UARNTENSHNSIEUDIANSUBUNIUNTUTN (Fuasuaulnoantyn)

_Sopuspijpue safoompa

Water Energy
v . v |
Agriculture Surface water pumping
Municipal Ground water pumping
Industrial Wastewater Treatment
Water Treatment
Water Sources
Desalination
Rainfall Other
Surface Water l
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TWW Fertilizer Production
Treated Water Water Requirement Harvest
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Desalinated Water Open vs. Protected Ag. Local Transport
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Import [ Domestic Production
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Financial Dependency
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Carbon

(ton CO,/m’)
(ton CO,/ton)
< Diesel
NG
Energy Solar
()
() Wind/Other
(ha/ton) ($/ton) g E
rainfall Land Financial = £
<& =)
> > Tillage
Industiral / Pump Surface water
-
Harvest
Water Desalination N Food N
() TWW - (tons) (&Gﬂﬂm
- Transport
: TW/Other & <
households._ | g
| WR (Open Ag.) ™
WR (Protected Ag.)
(m’/ton) L_DPC 5 |ocal Market (ton)
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Local Acceptable limits
Characteristics

y

-Available food products
-Available water resources
-Available energy resources
-Available countries for import

-Yield/ food product for open and protected agriculture (ton/ha)

-Water Requirement/ food product for open and protected agriculture (m3/ton)
-Annual rainfall (mm)

-Energy requirements for securing needed water (kJ/m?)

-Energy requirements for local agricultural production (ki/ha) -

-Carbon Footprint respective to different energy sources (ton COz/kJ) NeX S TOO' 20
“Market price of local and imported products ($/ton)

- Energy requirement for import (k)/ton food product/country)
-Carbon emission for import (tonCO2/ton food product/country) The Resource Management Stralegy Guiding Tool
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Index
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— I Local Energy (W) H £, }—)I = |—)| ) :

Ueer s —> Tool _)I Local Carbon (ton €Oy H o bl o |5 @ sl

[ Financial ($) }—)I Fa }—)[ Fl I—)[ Fl I Index
I Energy IMP (W) I—){ £ IMP, I—)] EIMP | |—>{ EIMP | l
[ Carbon IMP (i) H CIMP, H CIMP | |_){ cp ]

%Energy Sources

$%IMP Countries |

Policy
JUN 21 UauRaNsEUIUNNTYINNUYES The WEF Nexus Tool 2.0
Import
Carbon Index Water Index
Scenario 1
75 B Scenario 2
[ Scenario 3
Import
EnergyIndex " Land Index
Financial Index Local Energy Index

Local Carbon Index

gll‘ﬁ 22 sfianudadu (sustainability index)

MnHaNIFAATIERUANILIN a1ansoasuléin uuaRnd W-E-F NEXUS Buiingufjuay
nsfifinwunsessu lnedusslovd egrdlsfiniuuuiAndiu W-E-F NEXUS deenisyadoyauay
\n3osdlofiuandliiiuiannudenlsssgninauasssAauagnineinsisenisnouaues Tudeany
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USUNTILAB1994 WU efficiency, equity, security, sustainability, good governance saufieaanuly
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Thailand 4.0 : New Growth Industry
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AU 1 n1sdnn1siigulag Uslan

AU 2 NTATNANULIUAIUDIUNNIANTITHES

AUN 3 N15IANISUIINLAEENNSY

AUl 4 MITaNITANINT LagausnEnIneInsi
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AUl 5 Mysysnduyanmdsuiideninsy wazdeaiunsimaneveshiu

AU 6 NNSUSIITINNIS

4.1.1 fgruanudunsiauin

UN (2013) 18T avwstunsdush (water security) e nmsiUssannsanansadindeUunn
influngan guamiivouiuldesedsiu enisisdinedrsquavisaaug funistauimg
LAsHgNakazdIAY sudpnudulalunsdesiulsaanin Sosssumsiuni uenaniddes

ANRNDNNITSNENSEUUTNALAYSITUNAUIE

The capacity of a population to safeguard sustainable access to adequate quantities of
acceptable quality water for sustaining livelihoods, human well-being, and socio-
economic development, for ensuring protection against water-borne pollution and
water-related disasters, and for preserving ecosystems in a climate of peace and political

stability.

fia: https://www.unwater.org/publications/water-security-infographic/

4.1.2 anuidenlssrnusiuasgruindudwsneniswau gy a.a. 2030 (SDGs)
Mnfeny Ansuasiiuihieiy Weisananuideslosfudmnensiaun gy a.e.
2030 (Sustainable Development Goals:SDGs) aznuiaasupsiuihasieatednonseiu
o hmned 6 (5DG6) nMstindsnsliinarenauaranAuiaia damnisviauaau
@ven
o wwedt 12 (SDG12) finsuslaawaznisnanidduiulinsiundon uas

o Uwnegh 13 (SDG13) msfulletumsiUasundasanimgiennia

4.2 Ysananhduuuaznisidiivesuszmalne
Tudhuilaginsandugumuiazguasdvesd Insuuseandu Uunadunu iamsnens
WIn1U5550Y1A (conventional water resources) hagNsWeINTU 17 W 1UNITW U (non
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a3 (Runoff) 79 % YBIUVINTIUTRA
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Usunamsiniuluduihuinia 113 dudugnuieiiuns
fdnenmnziauduanldld lnglinsenudeuSinanhuiaaiisiey 45,385  @ugnuiAnlunseed

P37 (579) BHULLUNNNTUSINSIANISNSNEINTET 20 U (W.A. 2561-2580), @N%.
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Aanng Sudfiunis Maanswdn @nuiaiunsdedv)
UszUnzdds 2547 250
Uszdnmzayy 2548 3000
UsegUnzdu 2549 300

fisn: http://news.ubmthailand.com/Newsletter/2013/TW/Files/Sessionl/04-Presentation_Mongkolaya.pdf

A79819N1SHANUNININUIMELANELINUEAAIMNTTY UTEN AT Inavea wllaeadnin
(wvw) levinsussiuwasinsenaudesaenisuimsianm s lunsalvesingfiduuds avnde
LaEAMAINUIRBENI N AINIMUA TelananTsiiaransenukaswIn1an1sUesiu iendnides

2 '
= v v a

LALAANANIENUN019LARTUAUTIAN YuTULaLEIWING DN WU N1SAAAITEULTIISaRRaluTa

1% (% '
o A ) <~

(Reverse Osmosis) lunsuamitdaanimeiaiieldlunsdiiningfsouds Fadunsandgman
Taudeftenmasinduiugusu sy 510 7.23 Sugnuiadiunslud we. 2561 uasiavgedls 9.73
augnuianiunstud w.a. 2559
(https://www.pttgcgroup.com/storage/download/sustainability/reporting-center/isr/pttec-
isr2018-th.pdf)

4.2.1.2.2 myaanslguvIanisitudenaun ldlug

tY 1 Y A -] v I a o aaa

Areg1ensaanislanienisuinduanldluilulsanugnaivnssy vs¥n Wi lnavea
wiaAa 9100 W) lainisanusuiunisigul aunannis 3 Rs (Reduce, Reuse, Recycle) 1@
fia 8.08 dugnuiAriuns wie Anduiosaz 15.3 vesSunanldvivun

UENY LA ruakwIn1en1suImsinnisiiededity aseungun1susmsdnnisiiianiely
LATAIBUDNBIANTAIULUINIG “3Ws Principle for Internal Water Management” 1agn15uing

Ian15UNNETU MIULUINIG 3Ws balA

Water Saving nsldunegnaivseansnmAuainuman 3Rs: Reduce, Reuse, Recycle
Water Innovation AshuInnssulun1sussannisdn wu mskwmaluladnisuantidnaindimea
s

Water Stewardship | avusuiingeusianisiduinasaviaslgaman wu Msvsediunisldiinasnigins

R NG

(https://www.pttgcgroup.com/storage/download/sustainability/reporting-center/isr/pttgc-
isr2018-th.pdf)
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Figure 2: National Water Security Index Score
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dlefsanmdwdanudyrvedlsdninlussuulnin o Sufl 31 Suaau 2560 wud
Tsdlfmdanuhiimdwanmudyaandulesas 22 vesidmaslndvesszuy 3 msliiily

Jaquu
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A15197 19 Mdswdnaudyavolssininluszuulnii

i Tselwidin \WaLnA ANRINAANTY

deyeyn (unzIne)

1| slsalwiandanunyuiey 3,498
1.1 L%‘auqﬁwa W&t 779
12 | Weoudsin W& 500
13 | Woudduss W& 36
14 | Weugminsal wiah 40
15 | Wouguaau Wi 25
16 | Wouriunduns W&t 720
17 | deundsansn W& 300
18 | Wourwjeun wiah 39
19 | Wouunsnszau W&t 19
1.10 | Wouuisans W&t 76
111 | Wouswlszan W&t 240
1.12 L%‘aummga W&t 136
113 | Woudmzaas sanimun W& 500
114 | doudmszen W&t 12
1.15 L%‘aul,l,mﬁasjﬂﬁmﬂu W& 30
1.16 | Tsslilmdsund ouvuindn n)ndanswanfngs < 10 | wdsh 36

MW)

1.17 | IsalwdnasnnuSoulafian AnuSaulafan 0.3
1.18 | Isalwdmasiaseniing Lage9ine 7
1.19 | Isalwdhissiuay au 3
2 sauTsalndln Frwsssuwnd, vasiuen, anlud) 12,543
3 saulsslnAnfia 30
SAUANAINTITHANVDINTA. 16,071

fa1: PDP 2018

91NN PDP 2018 a3uin Tusuian & wanlniagdfiuduan 46,090 tuneIne Ul W.A.
2560 (U 77,211 wne¥ad Tud w.a. 2580 senslsfnalutaed 2561 - 2580 4 Usemelnasiludos
Wannidwanlwiilng 56,431 wnziadifienaunuiidsmaslniifivansenainszuuluganaa
fana1usEaal 25,310 wneIng

TnednaiuveInasd@n iwin s #ut w.@. 2580 QNUARIAINITINN 20
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A15199 20 Uszanaunisimaananluiuwenanusialseluia

Tsslnidin Wownds HHan g 2561 2580
wé’amuﬁwmﬂim}j AN, Wneina 3,918 3,918
% 8.2 5.1
aud. a7 Wneine 2,105 3,388
% 4.4 4.4
Sl Nz ind 3,500
finau sz % 45
59U wnzIna 6,023 | 10,806
% 12.5 14.0
Waun I/ v, wingdnd 136 2,897
wduhauadn % 0.3 3.8
SPP Firm/Hybrid Nz Ina 327 467
% 0.7 0.6
SPP Non-firm wnging 2,309 2,563
% 4.8 3.3
VSPP/wW./PEA/B1S wngIas 3,701 | 19,160
% N 24.8
591 wneIne 6,473 25,086
% 13.5 32.5
NAIAU5OUT I e ANw. IPP Wneina 20,084 25,930
T5sluinlomsd/maunu % 41.8 33.6
TAuiuesdy Areenuiutigumn SPP Firm SPP Non- wngIns 6,456 5,815
firm VSPP wn./PEA % 13.4 7.5
nEIANUSIUY anlusanludfine/ Ave. @uU. e wngIns 8,607 5,213
Y 1PP T5slviinTual % 17.9 6.8
flwa filwa AN, VSPP/Nw./ Nz ind 60 60
PEA % 0.1 0.1
anedudeulss e - 1iade Nz ind 300 300
% 0.6 0.4
WININTOUTNENAINUY Wneina - 4,000
% - 5.2
SauneEY wnzdnd | 48,002 | 77,211
% 100 100

fa1: PDP 2018

3 V1 [ [ Y 1 I3 o Y & 1 [
apinulaImasnunlssiihndsnuhunalyguazvunadngnivuaidunna g sy
nddgluowian Weiasamslsslnimdsnuivunalugasiulddn duaaludssmenieo nviw.
wldfimasmsndalui iy uiaziinsdndrlnihandsdsesme lneguanselvgfe aud.ann

Y & = = T oA ) ~ o H
wansliiutarudenlosvesiniiondsanu (water for energy) Tunsalvaslseluindsnuirvun
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| ] < < =~ i o & & a = & a1 ]
SL'VTEQ LLG]E)‘EJ’N'/LiﬂG]WﬂJ‘Ui%L@‘LPUENﬂ’]i‘WQ‘W']LLWaﬂWﬁﬂﬂ’]Uﬂ’]ﬂu@ﬂ‘UiﬁL‘VlﬁﬂLﬂu@ﬂﬂu@ﬂﬁgmumﬁﬂmaﬁ@

AU UAIATUNAINUTDIUTENALNE

5.2.2 Ulgun8n155uTa N1 nUsemAiauUu
< 4" [ 2 ¥ [} v 1 [y} rj{ d"
INUTLLAUNTRINNEINWTAU NFenTrmdsulaseyn mssudelniinanUssmeiiou

tuldgnimualidudnulevienidunsdamndsnuliihluwmiaunmdwda liiivesssme

Al o w

Tny Tnededusnmadenuisvosnistamndsnulniilunsdfifdesdalunssnmumaang s
T ludseina Ferveddduloviansudslwihandsemedioutuie

1. anwnsaviganniselunisamuneasalsdiinludssing

2. anmsglunmsdamidomaslunisuanlifiesUssme

3. psiEuEsmEIRUSSuATUUsEmAfeut U uA LSRN U S sy

Tunsfuielwihanussmeaiteuthuvesingasfisnsanuundnnsvesnnussileludnway
yAnA (Bilateral) szurinsisunavesiivansie Ssldinsmnasluneandeasusul iuudufinau
dlapusauilosundsnulniiszninslnefuussmadieutiu (Memorandum of Understanding
on Energy Cooperation: MOU) Inglutlagtudssinalvediduninainudilaniiudi

1. assasgusseulaeUssrsuan 9,000 wneins warlilseyiuduety MOU

= o a

2. ans1susguvisaramllousn lissyusuna dengfeiuil 31 Suneu 2563

9
(%

3. swerandnsiuyn lssyuiunn uaylissyiuduenyg MOU
ﬁm%’u‘luﬂwﬁ’uﬁ% flasensdoliinanarsUsvmaiasunudyangeveliiin (PPA) fu
Ane. Tuaa9d 2561 99 2565 31U 4 1ASIN1S SAUNaIRERLNTH1 2,357 wneing Usenaunae
Tasanssinag il
1. Imqmiwﬁﬁﬁ%%ﬂ%zﬁ 1,220 wnzding 1eludanszuut 2562
Tasmsndidoumlewmides 356 wneing Sreluiidrssuud 2562
v oo

2
3. 1AsINISNAeUTNEeU 1 269 wngdng a1elndndnssuut) 2562
a

1AINSNAUWTIDULLAY 1 514 wnzdng neludgrssuut 2565

523  TsdlWdwdsnunyuisulvtduazannsnmsayinendenu
= Y1 % [ = LY (% g 1 | 4 5
fawdnAneamnisiauilasansiudinerdulsdaihndsnuiirualng sAsud1ei
Wesndedidndiunienin daindeu Lasugia d9au Tuusemea Tueuiandssinalnedind
wevendninefulsdlnimasnunyuisy agiiansandamnidmdaliinanndanunyuieu
-dl %4 ¥ U
\elviaenaaeariu

1. AngnmnasuvulguaLiavesUsemna
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2. seafungAnssuvesldlnihndsuudasly

3. mswagullawes Disruptive Technology AunasulWiiaziAinay

4. ANMUABAAABNULINNAIURY COP21 UsENaumie T117a NaTININ WA ULEIDIANEG

LGNNI RV Y Y G e PR ER T T MV I R SR N T VY
lnedidmingnissuseiiesnwseausimliivieanlalvgedu vidddlamiedannsns
v & W ~ a A A v oY ~ v W o a Y

ausnundinuluswaniavinnudeioliiavdsunuiaiunsawdsduiulssliimasnunyuisuls
= v
el

a A A

< V1 [ a & 1 g . [y o 8 Ao w a i v
iuladn nasukasenindviuassnsuiulsslnimaadn Imdwdanweiolaussunu

Jovay 10 vosamanndsnunyuio / aysnendsnusiy Tt 2580

M19197 21 MaRFanaanumyuIsy / ousnenaany

WUV / BYTNYNEIY Mdwannwdyy | Mawdaiideiold

NI ULEIDARE 10,000 4,250
7 3,376 2,296
AnaFInIn 546 325
wisruuasefindvuassiinsaufulaslwiimdsi 2,725 1,158
NHTUAY 1,485 189
VYNNI aa 26
WmINITBRSNENGIUAUlNn - 4,000
39% o U 2580 18,176 12,244

fa1: PDP 2018

5.2.4 NM15NAUYDIUTEMALNEIILUNATUAIALATEFND
NIURAILINEINUNARNULAzRYSNENE 1 Indauekasasunslandsanuveslssinalng
FUUNAUAIAATEEATIUATIREB NN I UYBIUssmAlnglul w.a. 2561 Ussiuniddgde aa
nsvudsduniauinisidesnisnaanuuniign lnsamigindu neenamnssuniswandudnnia
a v o = | o S a =
\ASYENANABINITNF I UgelagdauraInra1evedLnaIng s une awiiulinsdeu b uay
nasunyuiey dnsunaneasivilaandanuasuindesdlefisutuaiauinsuausziaun

o w A

Y v = | 1 a
drAgyAensldndsnulnilugaamnssuemBadumadgnisuanlunianunsnssy
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A13199 22 MslgndsnuvessenalngdunauniaAsegia (Mie: uduisuiuduav)

UszLan AUy Uwsden Tl WAL WA SUNIRY
MIUREY | Ve
Faf
WNEATNTTY - 2,846 31 - - 2,877
LALID9ULS - 12 105 - - 117
qmm‘wmiumswﬁm 6,365 8,463 6,338 7,659 - 29,825
QUERLGEN - 122 - - - 122
Uuegende - 1,922 3,891 - 5,211 11,024
§519N"5A - 603 5,904 10 - 6,517
QUELIIGN - 33,185 24 - - 33,209
394 6,865 47,153 16,793 7,669 5,211 83,691

Au7; ﬂiyﬁ@umwé’mwmLmuLLazmﬁﬂﬂwé’Nm, miwqaﬂmwwé’mmaqmsmﬂl‘m, 2561

5.2.5 mslgluivasdszmealng

ANNENTINIIMAUAINISNAINY (NN traguuasineunsansaznsiglii (Load Profile)
wagiansenudeyanisidliimulssiavianisuazaiaasegia wu naudiuegende §3na
9AAIMNTTN LATTIUNIT 4 9au15081989mun13T AU LR IgILg AN TINUsEINAlNg
(Thailand Standard Industrial Classification: TSIC) Lﬁ@ﬁf\]’mﬁf\m’lﬂaﬂmﬂﬁjﬁﬁ]LLaz

AMARAANNTINIANNAINUA1E NsANINgAnITUNTITlnTveusiaziansegtasByn
wannsanneidnuarnsldliihvesudasAansiunnseiuldlaedeyadsnan fadutladeti
nafulamaasygiavesUsana Tasawznsdfidnisduasuviewanndudlnidulunain W
duatunsldomsudlniinielulssma WWudu Jaasiinasonsmeinsainudeanislaluli ua
nsmausunmsSa i lriaumnzauasusiug Bty Jagiunsiifidiesmheinssen
Foyan1slnihdwunaudssangliliihnulaseasisnsielii uasiinmensalniudenis
I lunagsiauazanannssulaeldiuuitaemendinaansiuunnisldlniausiaianisves
§3NUAZYAAMNITUMUNITIAUTZAN TSIC aziiuladnnianisinuesiinisidluidesusnnisudn

917 IA3BRNLazeNaU danuseanslaliiiuseana 10% vesnslliivianue
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A151990 23 nslalndimudsEam TSIC

38 manasnansiueilane insesinsuazaunsal

aslluimaysznm TSIC (Gwh) 2002 2008 2018, %
11 INWATNTTULAZATANERS 1,005 1,679 3,020 | 2.4%
12 msUnlsiuaznsvile 5 16 a5 | 0.0%
13 NNFUTZIN 364 965 1,143 0.9%
21 nsvinuilesauiiu 2 6 13 0.0%
22 msuantidlasidenAuuaresssuni 34 54 203 0.2%
23 nsviuileanslane 91 143 70 0.1%
29 msvimiieausdug 623 714 965 | 0.8%
31 N1IWAADIMNT LATBIALLAZENGY 7,935 10,518 15,136 | 12.0%
32 MInAREme AN L3paLAINe Wilsdes 7,229 7,478 5,699 4.5%
33 nsnanliuaznansueiainly 1,284 1,529 2270 | 1.8%
34 ANSHARNTEANY LAZNITANN 1,731 2,166 2,294 1.8%
35 MsuAnAiliag Ulnsiden a1udiu gnauaswanain 7,786 9,953 12,130 9.6%
36 NMINARKARSTIIINUSElany 5,849 6,623 6,205 |  4.9%
37 gaamnssulavsduyagu 4,393 6,927 7913 | 6.3%

39 qmmmssmmsmém?}uq 544 761 1,236 1.0%
41 mslfiuagfine 657 1,059 1,485 1.2%
42 mMsdszn 859 1,236 1,767 1.4%
50 A1SABAS1 601 1,145 927 0.7%
61 NSUYE 1,122 1,545 2,980 2.4%
62 n1sv1eUan 4,794 7,099 10,805 8.5%
63 AnsIASHaElsasY 4,356 5,950 9,706 7.7%
71 MsvudaranTiuaLAN 1,091 1,470 2715 | 2.1%
72 A13ANUIAN 642 826 1,041 0.8%
81 @n1UunNISHY 700 870 907 0.7%
82 n1sUsenudey 83 101 108 | 0.1%
83 UsMsiuedmunInduazgsne 1,817 2,546 3,456 2.7%
91 NSUTAITIIAIRaENITTRUUTELNA 1,248 1,552 2717 | 2.1%
92 MIUINTFUAUR 166 297 413 | 0.3%
93 ASUININFIPULALUTNTYUYU 2,856 3,841 6,145 4.9%
94 UINSUUNUINILAZ TAUSTIN 603 731 884 0.7%
95 UsMsdINyARaLarUINsiuAT T 369 395 572 | 0.5%
96 DIANTIEWINUTEINA 57 58 57 | 0.0%
00 ﬁaﬂiiw‘ﬁaﬁamssqﬂszl,ﬂwiﬁ 775 1,732 3,161 2.5%

P37: AENTIUNISANAURINITNEIY, 2559
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nsensndulaasuanusensiuiiigegnaly PDP 2018 Useana 29,969 wngdng Tutas
WAOULLE8UYBIU N.A. 2561 ashaiiﬁmﬂuamﬂmmiwsﬂﬂizﬁﬂ151%1W1N1&J@m%u@&45’um5ﬁ&um
\wiswgnakardinuvesUszwmelne

AULATYENY d1nuanITMUINISLATEgA LA dIANLIYIA (ar.) lavinn1swensel
waltiunsuenefmiaaTysiasseze (GDP) U 2560 — 2580 fiAadeiesay 3.8 ol

fudsru TSnsnsifinvesUsznnsiededosas -0.02 fed

nsEnTdsulgsaviamensainude s st ildlunissaviuway POP 2018 Tugaed

2561 - 2580 lneils1eazidensemsei 24

A5199 24 ATNYINTAIANUADINS LT

Y waslningsan (wneing) waalniihgaan (Grumiie)
2561 29,969 203,203
2565 35,213 236,488
2570 41,079 277,302
2575 47,303 320,761
2580 53,997 367,458

fa1: PDP 2018

5.3 Uszinuiiiieadasiuauiiuasiiungny
ndoyauarUsziuiudu iaunsodaasziussinuineidesiuanuduasimundsnuld

&
PNU

o YlyuNgLNUNSHAIUISEUULASINLALNSNNSA (Smart Grid)

[ Yo o 1 [y ' s a = & aa
N3ENTINANUlATRI kN Ukl UL TR SEUUlAT gaRnTns e Fadumnalulagi
Wsndunumtunsdaasunisiaun lunmsInvegeamnssuliin sIuran s ALUHUTW
Mdadnliivesusemalngegnalivsedniam Inefigaymnglvissuulnirauisaufifaula
wnFulagldninensiesas (Doing More with Less) Tuwnusanaiusenaume 5 ensans eail
O Uszfiugnsaansi 1 auniswawirudedelduasauninvesluiy (Power
Reliability and Quality)
< ¢l 1Y o A a a a Y o
O Usziugnsmansn 2 aruaudeukazyszansameeinisndnuaglingdsanu
(Energy Sustainability and Efficiency)
O Uszihugmsransi 3 amunisiiauinisinulasnisliuinisvesmieun sl

(Utility Operation and Service)

117



o Usufugnsmanid 4 dunsiivuaninsgiuanudiduldvesgunsailussuy
(Integration and Interoperability)
0 Usufiugnsmanid 5 Munsiaundnenmisudedunaasygiauasgaamngsm
(Economic and Industrial Competitiveness)
TneUszifufiifenlosiuidog water-energy-food nexus Ao Uszansanaasnisudnuazld

W& (Energy Efficiency) Useihuilazaennasariu water productivity vesmswennsin

[ [ a [y Py Y = [
o N silunusinsiulantiNalU10Inas Iy

Jagduiiniswaunlassnisndsnudinaoaudinlesdsasdud nuvamdssundnauiag
o [ = a o W a = v ¢ ' < < o 1%
dmsulssinalnetiosnnimainndnis 14,111 wneing ag1alsinmuussinuiosnnudunaiiu

[ = 41' [ Y v
PNAIUINATIINIUTENABUD 1T UYBNIIA

5.4 UNIATITRAMUTLAIETUNE 1 TUYBUsTIWALNY

NYOYANTINUT AU WU’jﬂuamﬂmUizwmlmaﬁmméfmmiwé’wugﬁmﬁamiﬁwm
WsugnauasdIny wAUsEmAlNe AN T RTINS UL DO UALBIANUFBINITLED WNNBY
Tufifvosnnuunmdsnuludusinanuii Ussmadanudunsdungsmumszivsuad

Wigawe Ussrnyuansnsadifuagliusslewiladagui 40

100  ceereeesoecssessnnntarissosssssnnssnsssssssssssnsssssasssssg@ronscasesetasasasy iy ¥ D ... . ;;-;'.‘;;‘.;‘B'é‘6’08:'.'.'.\’0'-‘6‘6’0»3;' o)
Philippines o W-Qu s
80% Thailand e°
0 ...........................-.........~.................'.... .............................................. ‘.I ...................................................
Viet Nam o o"..
60% ..' ...... ;.1?...........0.,.....'..' ...................................................................................
Indonesia ©° - o
10 ; q'.........., .........................................................................................................
20% o LAOPDIR ... oo

Myanmar ©

2000 2016 2020 2030 2040

Universal access is attained in all Southeast Asian countries by early-2030s

sUN 40 sl lunguussmeladeny Tusanideslinnesnisouian

fi1: International Energy Agency, Southeast Asia Energy Outlook 2017

aglsimugadiosrasnulupsundsnuludunsiisnauendudulssnuniiina

- = =t o v o ' = a4 o
LUBNRNLADYTNIN LW’i’W%‘UiSL‘V]ﬁbLVlEJWQﬂWi‘UWL?J’]Wﬁﬂ\‘i']uf\ﬂﬂﬁ’]ﬂﬂigl,ﬂﬁ YV 1VUNANULFLINUNT
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CY Y 1

Lilaansadrdmdinusudunainaningaiint uegansesiuiu Wy drsUssmellannsads
W (euiiu Messsurd i) Wituusemdlng luunsituiuasunstaam

9ndoya n15ld nmawdn naidmdnudandedduiudunstuduimenisinned
Ussiduafesnmiesandadiunmsinidiuazmsldfedesay 67 e ndanuildosiion
uwrdsndsauanmsiidansiiuais (sensundn (ans) nuneds mstdrivinaunisdesnudn

WarN1UD/NSH T SIUNSIUNALNL)

B4 aaslal &E ANSNAR %. A5 (funs)
e p— "

2,500 -
= 2,000 -
ﬂ '’
gy
a
@
=
=1
£ 1500 -
=
S
g 2,069
a / 2,09
= 1,000 2,120 ZuE 2,178
@
"4
e
e
5
Z 500 |
o T T T T 1
2558 2559 2560 2561 2562*

UM 41 amsiunsdidingsnuvesUsewmealng

7 ANNUULEUIBUAZUNUNS Y, NTENTHNEIIU 2562 00ALL pdf

WatsudeulesanUssnusundsudnesiuiunissyiulnnaasegiavesussmelng

nefndedagtu nwud luvasivsemalneiinisasayiulamansugiauasiiyanandaueiuiasiy

Y

Mol w3o GDP per capita getutadusasiifmsziansdainmsiauiuwiiuvazifedtiuussmelng

Afinnsldndanureingwuguieniu lunguussmaaundnendeudnlngdnisimuiluguwuul

¥ 2 I

8 dosldndinuseiiunniulunisndnel GDP Aewiigeu egislsinmufiaesuszswmanidsuuuui

o))

unnsindlude Aselufuazuslu Vssmedsalusinisivlaues GDP deviiigeiuunnieusasdinngld

wdsuiewnduudludaniidesninisesgiulanmaasugiann (mudureaduinnndy

Uszinedu) luvaigiszmausludl GOP devhanasuaziimslindsnuseiiianag
Torausuuzvosnnusiuasundssuvesszindlny e

(1) energy efficiency %38 energy productivity
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[

Usziiuitaulafe nquuszima OECD Fadinsimuveasugna (GDP seiigedu) Tu
= v aa Y o W oA v A o a4 .. =

wauzifeInuninisldndsnudeiiianasmeuiediu v3e & energy efficiency 13e

.. = Y YY) o o = | v

energy productivity iasdutiuies Inglinannisvasmsimundinalulagininannisld

WA Y30 N1sINAIUNIndeninly FauiAntgnussaluskundanuvesUseime

newazdoin1snsaiunisaaly

GDP per cap. (52016 thousand, PPP)

60

40

Singapore
| Brunei Darussalam
IMIYANIMAE ittt ettt
Philippines
..... VIBEINGIM oo sssmsssssssssss s sssssssssssssssess s ssssssssseses

4 5 6 7 8

Total primary energy demand per capita (toe)

Energy demand in Southeast Asia has grown rapidly since 2000,
although regional averages mask a wide range of country circumstances

JUN 42 AnudenlesuainsiaumeAsygianasnsldndany

fi1: International Energy Agency, Southeast Asia Energy Outlook 2017
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uni 6

AMULUAIATUDINIS

6.1 UNUN
a dJ < dl o (% @ )

2191510 ud And sUsELA Ui §1A qﬂ,u Water-Energy-Food NEXUS U5¢LA UAITUN UAY
auensiudiuniweat muneniswanudsdu (Sustainable Development Goals: SDGs) Liie
as1aranUseiulrussannstanaunsanneemsiuasnne TlAYuINIg waskieInad1nsuUsemne
1‘1/1EJ‘UizLﬁummﬁuméfﬂummigﬂmiﬁgagﬂuizéﬁ’mﬂamasuaqsma LU LHUHRIL AT YN ILaEHIAL
WiwIR aUufl 11 WA, 2555-2559 Aldivungnsmansaudunisninnisnens muluaves
DITHATNAIU WNUNAULATYFAILAFIPURAIIRATUN 12 (W.A. 2560-2564) NALTUNITHE
WoanuaY aduil 11 NS0UgNSAENINITINNITAIUDIMITY0IUTEMALNE (WA, 2555-2559)
wag (319 nFeuensAanINTIANIsATUWNSTasUsEmAlng alun 2 (w.e. 2561 - 2579) gideviel
a0, P & % & ' aa ) a
711 “Ussimnalnedanuduaiiuemisuaslayuinig iWuunaemnsidaunings Uaensds uagdl
AMAIMILATUINISIT Y INEUaY1Ilanag 19898 Y” Usenaunlegnsmansvan 4 a1 laun
gNSANERST 1 AUAUNLILAIDIMIT ENSAIENST 2 AUAMNINLEYAINUABASEDIMNT ENSANENTT

3 AURIMNSANY WATYNSANEASN 4 FIUNTUTNITIANIS

6.1.1 JY1UAMUAUAIATUDINIS
99ANITDIMISHASLNBATHUIANUTEV 1R (FAO) LaRe11 AUTUAIRIUDINIS 138 food

security A “g@n1ziiaunnaunilusedutaan afuseu i Hilnia viesyiulan IANUEIUITANS

N9N1EANLAENIUATEFAIN AT T991M TN INE Uaaade wazdlauA1n1laTuINgg Lile

T

MEUAUBIAIINA BINITRasAIuNanalad1ue ItV el agial dndsuasdaguain”

aa A

(http://www.fao.org/3/al936e/al936e00.pdf) Tnsuusmumnedunuiuaseenduy ¢ 37 fe

1. avunesiies (Availability) vesUSunae s fienalduanmsudnnmelulsene  we
N5 SIUDIANNNILNTOAIUDIMNS

2. M9dnds (Access) nimensiiwelissvasyanaii oldund s msiiminsauuas
flavunns niwensiananmneta mnuansavesyAraiiazivuamUALNGUAUM
wilsq Iinelduummanguane mailles iasugha wasdsnuvesyuuuiiyanaedvor
(5IUDENTIUUTENE LU NMSUDIMNINEINTAIUTINVDIYUTL)

3. mslduselemd (Utilization) fuswnssiiuemnsiiiilesme fwazaml,azﬂ’ﬁ%'ﬂmqmmw

o A A Y = I Tala = v
LLa%E:I“U@‘m&JEJL‘WEJ‘VH]%L“U’mﬁﬂﬂ’wﬂi}’mLUUEJ%V]@V]NIJWUWWW FIAIUADINTITNINNYANIN
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Manualasunisnevaued neteusll Anuduamemssdunusiutadudndnilaly
GRVRPLPRRIGE

4. @desnan (Stability) 119919115 NUTEVIVU ATATOULATYAARILABILY1D10IMNTT
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Aaulsvaedn 2016 2017 2018
afonrut (Beginning stock) : a1udiu 113 8.4 4.2
nandn (Production) : a1URAY 15.8 19.2 20.6
111 (Import) : a1ufy 0.3 0.3 0.3
qﬂwmﬁy’wm (Total Supply) : &1ufu 27.4 27.9 25.1
n15U3LaA (Consumption) : A1UAU 9.1 12.0 11
n19dseen (Export) : a1usu 9.9 11.7 11.
afionuaneU (Ending stock) : a1udiu 8.4 4.2 3.0
gUssATaMn (Total demand): &1udu 27.4 279 | 251
Snsn1sRINIALLDY (Self-sufficiency ratio) : Sovay 173.6 160.0 | 187.1
snsAnuduamiseing (Food-security ratio) : asag 124.3 70.0 38.5
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Poverty in Thailand

PovertyLine(THB/M)

ne(THB/M)

» @~
-
“a
. {
2000 3 2017
D\ é CHULA 3INGINEERING
‘ )"‘
¢
Poverty line (THB./head/Month) 1,529 Poverty line (THB./head/Month) 2,607

5UN 43 Avendunnugniusedminainesnialagtu

(‘17'im: @rv. http://social.nesdb.go.th/SocialStat/StatSubDefault Final.aspx?catid=13)
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Poverty in Thailand

o
o
O
© 000 ® o ML
2000 2017

People under poverty line (1000) 25,788 People under poverty line (1000) 5,326

sUN 44 Funuauau Weiadusegdteiienisaulnauilan stedwminanednielagiu

(‘17'im: @rs. http://social.nesdb.go.th/SocialStat/StatSubDefault Final.aspx?catid=13)
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M19199 26 IWUFUIRATO WS IUUsEINALNY (FevazvedUsyynsineg)

U 2000 2001 2002 2003 2004 2005 2006 2007 2008
Sovay 18.8 18.3 171 15.8 14.2 12.5 11 10.3 10
U 2009 2010 2011 2012 2013 2014 2015 2016
Sovay 9.8 9.2 8.8 8.8 9 9.2 9.2 9
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7.1 unin
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pgnelsnauluunilaznannisnnudioulysnnuiuniresl WaNIU Laze11s Wse Water-Energy-
Food NEXUS Tagagdliunelamasinisidnununelininudonlsmwesii wdau wagemns
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Welmiudsuseinud1edy ladenddadusimsusnvesussinalng fedesn1sui (U
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Wo01MN3, water for food) BaEWAINIY (WA 1UNBB111S, energy for food) Tunsuandna d1usu
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Uszrnsdnunnodeluiiomad Il0eugiinanazdsnasalulouounUssaind@unsonan

nszuabiialiiunsWaun (Water for Energy) uanainiluiiunguunimszendadununalasunis
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(Water for Food)
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M19199 27 guUMuuargUasirastvesemelng

Aaulsvaedn 2016 2017 2018
afonrut (Beginning stock) : a1udiu 113 8.4 4.2
nandn (Production) : a1URAY 15.8 19.2 20.6
111 (Import) : a1uAY 0.3 0.3 0.3
quuﬁ”’wm (Total Supply) : &1ufu 27.4 27.9 25.1
n15U3LnA (Consumption) : A1UAU 9.1 12.0 11
n15aseen (Export) : a1usiu 9.9 11.7 11.1
afionUaneU (Ending stock) : a1udiu 8.4 4.2 3.0
gUasdvanmn (Total demand): &1udu 27.4 279 | 251

1w auneugdseandilng

aa vy a

winueslAmuasegiaaznutraduduifasisneldlivsswealneunn dadudeg nns

Ugndruduerdniiauisaasenelaliduinuasnsluiuiisuunaigldvuusssudenyssing
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o 1% a [ ¢ Ao [ o Ao
HUAINULATEZNY AL ‘Ui%L@uu‘ﬂ\‘lﬂ\‘iL‘LJUW]E’I'HJVIQWW%U@UIEJU’]EJ“UE]\‘]‘U?SL%FTVLVVEJ

ol lafiAve A oALTUAIAILIMISIALIANIZT1 1519 TUADINTIUUTELAUAIY

Weuledlviasudiunaasugia day Tausssy waensnens webidilanssuiunisanaigenu

A59EABNUINU N NdIRantUTY At wdale nanainwrasluu Tansnennseaegels Tousuain

Winbus sReuiunIAEILdueEels

A15197 28 YSunnuazyafInsaIeen ANUFLAYN

o, Usuneudeaan yanAdeean
FUAUT? > -
(n1u) % (GRIPVRV))) %

(1) 972917 (White rice) 5,680,360 51.2 77,945 | 43.2
(2) $1394 (Parboiled rice) 2,708,477 24.4 35169 | 195
(3) U1avennzd (Thai Hom Mali rice) 1,253,421 11.3 45294 | 25.1
(4) 9129%n (Broken rice) 1,175,510 10.6 15,703 8.7
(5) U1ty (Glutinous rice) 180,159 16 3,891 2.2
(6) U1nd4 (Husked (brown) rice) 90,803 0.8 2,255 1.3
(7) $139u (Other rice) 11| 0.0001 2| 0.001

573 11,088,741 |  100.0 180,259 | 100.0

1w auneugdseandilng
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Hensulsznu @utnails (parboiled rice) Ao T1UIMHIUNTZUIUATVINTNTILALTALDIT19DALA?
a v ~ v o 1 @ v A dl' a & [ ' = < a a A ' 1

nsuantItlsdeitnsuddatldenieriinanuruludeneulladdmniukasindausunsdiu

3 v ¥ 13 1 @ = va v Ly [
azangin wiwnsnidlunglundauazasegluwdaiwdiiuengninesnty Tulagdussuunism
Yy L = v v = a U o vy X
dnilsanunsaannatadlaeutnildenlutsousasislussvuiinanuduvinlidnin ety
LifinAunarAIUANANUTYRIEIUANUABINTVBINAINLTD

aulvelddeuuilaatiile Mandadnils Jejaduanizivenisdeeen fuilaanileudiiis
A a o« a Y a Yy o v a v = 2 v Y aa
fAa Buky Urfan1u aefueannae waswenini Tfimunsaud msundntinisidud1adng
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PIMNINTBNULIIBUY 1138019 WIUNIUTITE (NTUNITT)
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Rice production by province, crop pattern, rice type
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T

milled rice (ton)

CHULA_INGINEERING

Cropped area (rai) 65,431,163 Milled Rice Production (ton) 20,018,937

5UN 45 fiuugniniuasrandni1ianstuidazdamin
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Rice production by province, crop pattern, rice type

Crop Area (rai) Milled Production (ton) Yield (kg./rai)

@
Cambodia Ca rhri‘w ] .
A
¥
¥ ,u.‘
Cropped area (rai) 25,589,555 Milled Rice Production (ton) 10,601,587
4

UM 46 Wuignind nandauasnandnsteoliveadnii

1wty Jefludgnluiuinianziueenideanilonsuuu luguuilvinasd Lagnouuy
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Crop Pattern
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Rice production by province, crop pattern, rice type
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Rice production by province, crop pattern, rice type
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Approaches, 2013)
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SUSTAINABLE BIOECONOMY: A FRAMEWORK FOR POLICY, 2016)
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UszinALuade : Flemish Coordination Centre for Manure Processing and Nutrient

Recyling wag Cargill Bio-based Coatings for the Paper Industry
USLNALLLTDSWALR : Hemp, Proteins from Microalgae, Tomato plant waste
recycling
UsemedaIa : Biochemtex Lignocellulosic biofuels, Novamont Bioplastics
UsemaelSaaa - Wheatoleo — bio-based surfactants

UszwmAleasii . Clariant Lignocellulosic Biofuels
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Uszwedluuaus : St1 Biofuels - distributed bioethanol production from biowaste
and cellulosic residues

Uszineilulausiazaiiay : . Cefic and Arizona Chemicals Pine Chemicals

UszmANULAUALAZ ODELATE : Heat Entrepreneurship

(LL‘M@IQﬁM”I: CASE STUDIES OF MARKET-MAKING IN THE BIOECONOMY, 2014)
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AN STUIRILLUURAAIMNTTUOUIAG NATIAD BAAINNTTUUTANTTULALATINETIA (Improving
quality of life, for all citizen to be accessible to facilities (Education, Right, Occupation) . End
of poverty and being environmentally friendly with good quality of natural resources. The

government would focus on future industries namely innovation and creative industries)
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(971989970 UK 01 A UK Strategy for Agricultural Technologies, 2013)
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GDP and
well-being

Fossil economy

Natural economy
1900 2014 2030

Figure 1 Bioeconomy will be the next wave of economy

JUN 55 nswdsuruATegiavesseimaiiuiaun
(‘17'llm: The_Finnish_Bioeconomy Strategy 110620141
Sustainable growth from bioeconomy, THE FINNISHBIOECONOMY STRATEGY)
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VALUE ADDED OF BIOECONOMY, 2017

oeconomy s 1
services ‘OL (0] "_o

. EUR 1.6 billion ,// b Rk
w Ny
B W ey V! Eur 3.9 bitlion

X
7"7EUR 0.5 blllion

Construction

EUR 4.1 billlon

The share of
bioeconomy

A Energy

EUR 1.9 billion

Forest sector

EUR 8.4 billion

Value added of
national economy Other Industrles

EUR 193.3 billion EUR 3.1 billion :

NATURAL RESOURCES
* Preliminary data Sources: Statistics Finland and Natural Resources Institute Finland INSTITUTE FINLAND

JUN 56 yamLiiaves Bioeconomy luuseinaniunaus
(fian: https://www.bioeconomy.fi/wp-

content/uploads//2018/10/Luke _biotalousnumerot_engl 2017 graafi.jpg)

[

AT Tand1AyAe 8nI1N15919UKAYAAINITEI9BNAIN bioeconomy 3 NToyatul
2017 Wu31 biceconomy @11130@3199ulANIITeEAE 10 VBILTIIUNINUA YAAILAUVDI
bioeconomy fagludndiufiasdisiesay 10 vas GDP iaUszine lnefinisdeenlauiniaiosas 25

UBIYAAINNTAIRBNTIINUA
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FOREST AND FOOD SECTORS
IN FINLAND’S BIOECONOMY, 2017

Other bioeconomy

Whole bloeconomy  |Forest sector Food sector sectors

Output
67,681 mlll. €
Forest and food sectors
broken down by sub-sector
Investments
5,700 mill. € I Forestry

Wood-products industries

Pulp and paper industries

Exports of goods B Agriculture
2016 f
16,437 mill. € Food industry
Employed

315,000 persons

buii

O

0 20 40 60 80 100 % L k
* Preliminary data u e
Sources: Statistics Finland and Natural Resources Institute Finland NATURAL RESOURCES

INSTITUTE FINLAND

E‘Uﬁ 57 9n3IN159191ULAE N1 TEI00N VDY Bioeconomy Tuussmaiulaua
(ﬁm: https://www.luke.fi/wp-content/uploads/2018/10/forest-and-food-sectors-in-finlands-bioeconomy-
2017.jpg)

MNUNTATIEERLINNUTT Ussnafluuaudiinisuszgndld Bioeconomy Tuniswamn
Ussinauaziindngiudaszdngin Bioeconomy annsniduiniessudlumstuindouasugia fiu
dnduves GDP figedudiniunsamuiinniu msdseenlugnain EU wassmalandinistusad
NN9a519ULALADEOAINGAAINNTTULAY

Uszinufiunaulade n1suszyndld Bioeconomy luuszinalneaidefiansauidisuiiou

[
v

nsflAneflulauiuazUsswalvedusgnsls lnvansaagulanad
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Uszina e Unldiazniainuns
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:’I i v Y [~3 U a ld‘ L 96’ [l (-] 2 %) U d‘ -&{
adlssnuinldealuingivililelssnuiinig wilunmlngdaresnisnddunistundounniu

9.2 f19E1NUNUMNTENUEYY bioeconomy 3nn1A3g N3l Leibniz Institute for Agricultural
Engineering and Bioeconomy (ATB)Useineteasaiu
WU 28914 Leibniz Institute for Agricultural Engineering and Bioeconomy v ueeAns

a

LAUUTENAUIUIYIR

o [y

a a o ) Ay a v awv | ]
NI NANLNLINUNALULATAUTINN LuumﬂmamaﬁmmiwthquﬂGn
31U
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1 o a =1 v .. . . .
o nuwasuiuglunsuaniivlazdni (Precision farming in crop and livestock
production)

® pAuNLaTANUARASEYRIIMIAULALERT (Quality and safety of food and feed)

® 71U biomass (Material and energetic use of biomass)
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SDG 8
Decent work and
economic growth

Promote sustained,

inclusive, and sustainable
economic growth, full and
productive employment,
and decent work for all

Economy: Thailand

Growth has slowed in the last
few years, hov
domestic po
sluggish global demand
Nevertheless, Thailand's
economic funda
sound,
unemployment, and
reasonable public and

external debt levels. Tourism
and government spending -
mostly on infrastructure and
short-term stimulus measures
- have helped to boost the
economy, and The Bank of
Thailand has been supportive,
with eral interest rate

reductions
Over the longer-term,
Thailand faces labor
shortages, and domestic debt
levels, political uncertainty,
and an aging population pose
risks to growth.

Increasing growth in the Least Developed Countries

Gross Domestic Product (GPP) and GPP per Capita: USD [The World Bank]
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SDG 8
Decent work and
economic growth

Promote sustained,
inclusive, and sustainable
economic growth, full and
productive employment,
and decent work for all

Economy: Thailand

Growth has slowed in the last
few years, however, due to
domestic political turmoil and
sluggish global demand.
Nevertheless, Thailand’s
economic fundamentals are
sound, with low inflation, low
unemployment, and
reasonable public and
external debt levels. Tourism
and government spending -
mostly on infrastructure and
short-term stimulus measures
- have helped to boost the
economy, and The Bank of
Thailand has been supportive,
with several interest rate
reductions

Over the longer-term,
Thailand faces labor
shortages, and domestic debt
levels, political uncertainty,
and an aging population pose
risks to growth.

https:/ /www.cia gov/library/publications/the-
world-factbook/geos/th.html
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National Water Resources Management

Strategy: Thailand (20 year)

vision “Clean water provision for all villages’

domestic use, secured production, mitigation

of flood damage, standard water quality, and

sustainable water management with balanced

development and participation from all

sectors”.

This consists of main 6 strategies as follow:

1.Strategy for addressing water shortage for

domestic use

2.Strategy for addressing water shortage for

gﬁmmnn production (agriculture and industry)
3.Strategy for flood prevention and mitigation

4 Strategy for water quality management

5. Strategy for upstream forest rehabilitation

and soil erosion prevention
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At the end of 2015, Thailand released the TIEB
2015-2036, which stated the national
20 commitment of CO2 emission reduction of 30%
during 2015-2036, comparatively to the
10 Business As Usual (BAU).
Energy Efficiency (EEDP): 30% Energy
intensity reduction
Power Development (PDP): 15-20% renew
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Alternative Energy (AEDP): 30% Renew. energy
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Manufacturing GPP - 2015 GPP in each region and sector - 2015
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Service GPP-2015
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