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Nexus Water - Food - Energy
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Water: abundantly available
De-salinisation
0,5 % per m3

97.5 % salt water
2.5 % fresh water

!

0,3 % in surface waters
30 % in ground water bodies
70 9% in ice and show

i

< 1 9 usable
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Growing and urbanizing population

Global demographics in the Trend scenario
Population per region Urban population per region Range from literature
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Energy demand doubles

Per energy carrier Range from literature
EJ per year EJ per year
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Strong Increase In protein consumption

Consumption of meat and eggs, per region

Water use/kg

grams per person, per day
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Global agricultural area and production in the Trend scenario Growth rate realistic?
Agricultural area Agricultural production - water
million km? Index (1970 =100) - nutrients
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increase in production
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Yield gaps for wheat, maize and rice

Yield gap
B o so%w
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Human development indicators in the Trend scenario

People suffering from hunger People without access to safe People using tradional energy
drinking water or basic sanitation for cooking and heating
billion people billion people billion people
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Trend scenario 2050 — water related challenges

Global water demand World population in water-
000 / o irigation 10000 stressed basins
€000 5 uncertainty 9000 M severe
M irrigation 8000 water
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i 4000 .E|ECtI'ICIt\‘r' 2 6000 water
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3000 ® manufactur 2 4000 low
2000 | 3000 water
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1000 1000
0 . 0
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Competition for water will Water for agriculture and food

iIncreases esp. in BRIIC and  production under pressure
developing countries

Responsible water use and water allocation needed for
sustainable growth
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Unequal effects of climate change: yield changes 2050

Yield changes, compared to no climate change (%)
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From global to local

a world of cities
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Water security: also flood risks

Many cities vulerable for flooding
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From global to local

From a world of states to a world of cities
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PBL Africa study i =

System approach: 'mpo'f&

Integrated and
Inclusive
Development of
Regions

Food
Energy

’energy/water/food‘

Export
Local food
Export production

Food
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Energy
driven and

production Natural
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-Land
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Nexus integrated g s

Import
Food
Energy

+ increase in effiency
energy/water use

? environmental impact

? option for de-salinisation

Export
Food

Biomass ‘
Energy

+ potential new market
- loss of labour

’energy/water/food
Local food

Export production ? water availability
driven and ? knowledge /means
production Natural for opportunities
. . . area
+ increase in production
? efficient water use
? efficient energy use
? environmental impact
? socio-economic impact

Competition
- Land
- Water

+ synergy hydropower and irrigation?
- trade off biodiversity
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Functioning Import‘

of markets  Food Tt
’energy/water/food‘
International —
companies Export production
driven and

Land leasing/grabbing production Natural
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_ Export
World diet Food
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Local challenges:
Sustainable development
Sustainable intensivation
Sustainable water use
Water/food/energy
security for all
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Conclusions

- No golden bullet and easy solutions

- Solutions require inclusive development and integrated assessments
on different scales: global < local

- Strategic options water <~ food & energy
* adjusting global diet
* Increase resource efficiency (energy, water use)
* reduce impacts of production (sustainable intensivation)
* explore synergy hydropower/irrigation
* Innovation in desalinisation with renewable energy
* Integrate social and environmental context

- Cities and regions key factor in development

19
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For discussion

Who to address for what and how?

20

*

*

x>
x>
x>
x>

X

global — carbon trade/regulations on food trade/biomass
supra-national — transport routes/river basins

national — regulations/tax systems/stimulating regions/infra
cities and provinces- inclusive urban/regional development
International companies — Corporate Social Responsibility (CSR)
Investors — infrastructure, CSR

who to address for adjusting trends in diet?

role of international aid and development?

Willem Ligtvoet, 16 October 2013



PBL Netherlands Environmental

Assessment Agency

increasing
L approach
benel?‘_lit‘s 5”"3"-8 = V‘S’OHCOpUpntries largets > issues
significant wfos — > reach @ &% | ) o WV " costs B 4 CONSistent pathways em|55|ons =
approachMakIiNgEL &5 B0 yields Oap  loss™™™  word g YV small + @ c O Ceffective Qhigherg,ime g
transformative challenge ggg B o . (=8 o0 Eu Q tren S QJ -D _9 (@] ('Uecosystem 8V|S|On effort g‘g
Lrepot 8T SO '@ factore : Eq. >f d »00 §)5 € Creduction £, s
Zhew @s Q O 3E  integrated age 203 100U SGew=" Ocurrentsge> », °
. o existing 2 - 0 2V3I& wne g
“sustainable environmental=#+{C 8 % S v 5o 2575 £2¢
ot governancemes achleved E So%%mo %5*
i Ssused Gt RIBE S =N
fosc Sopulation IDSSIrnprO\/erT]en BU_V’D'r:'—‘a‘ public
=] O .G pozert areas agreements water EE o) & T
— lead o 3 —_ 2l ET
= ,aCCess+= £ 2INCreasingysis 25 = 2<
2D 52 Ol |Ccrop Cs> asfc,escs)ml,el"rtces access ' g D.GEJE1 c m.%oa
‘g K1 (] v\m:- | -
i B 1% yq}%%ﬂ& related sc® S w
safe,EE ener >:U: o Clear =1 ] Ca
[ . vy (U -0 U o — <‘>., v
= hc_on;lsteDt | initiatives _ air -l: ﬂ.l_}mﬁ wi = =
di.sf?rlca transformative () * S o o= . 3
I erent = - E §m order
progress :E%O 5423 55 green
health long T — ('Ug U._g crop @ services
biodiversit Y3 E: eabon
y i O =8
aqu)"’q-) G) %q) e_m W eradicate
— 300 D.O = ) U ws e ol < 0
= Cwio O o - 2= ecision @-=D
e I8 i < do EE
Simg < report™- ™ required & s g
8 303 public contribute £ S S S
= L5 8 i objectives E =Y ]
Pdo U h showsm
o a- O u
N ©
[T
@
: analysis transitionw @ ¢
health additional | natural2 S a2 g human
— 0expan5|on‘-‘ @international SC,M,WPFOVIdIng assessment Oa S <0 s o b @lrEs
y_technology v] Ud'rﬁﬂ'on s ensuring sufficient instruments fﬁCie:]rclglcuadeaglgdlvemty as 3_3_0
= L-reac oals c
compared & pollution 3 20 modern B0 Sea environmental IvEsTents produsnity Sl s e lead E 9.

Willem Ligtvoet, 16 October 2013



	Nexus �Water Food Energy��Global and local challenges
	Nexus Water - Food - Energy
	Water: abundantly available
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Trend scenario 2050 – water related challenges
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

