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Presentation outline

Some preliminary, cautionary remarks, 
hthen:

1. A global overview of the energy-.  g oba  ove v ew o  t e e e gy
water nexus

2 A  A t li   t d2. An Australian case study

3. The solution: ‘seeing the wood for 3 g
the trees’
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Some preliminary, cautionary remarks

• Aggregate statistics are meaningless in the water 
sector

• Limitations abound in ‘nexus’ framing... but 
‘systems thinking’ has to start somewherey g

• Framing water as a commodity has its advantages

• ‘Water resource management’ is not new; managing • Water resource management  is not new; managing 
trade-offs is not new

• Assessing trade-offs is a social  value-laden decision• Assessing trade-offs is a social, value-laden decision

• Managing the nexus happens predominantly within 
nation states (so the solution is mostly there too)nation states (so the solution is mostly there too)
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Part 1

A GLOBAL OVERVIEW OF 
Part 1

THE NEXUS: THE 
AGGREGATE NUMBERSAGGREGATE NUMBERS
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Water: supply and demand
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Renewable water resources per capita 2020
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Water use in the energy sector: impacts 
across supply chain
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Water withdrawal and consumption by energy 
source (WEO 2012)
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Water use for electricity consumption by 
cooling technology
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Power-plant cooling trade-offs
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Examples of water impacts on energy 
production
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Examples of water impacts on energy 
production
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Water intensity of energy production in 
selected regions (WEO 2012: 517)
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So, what do we know?

• Water is used in the production of energy

• Consumption and withdrawal rates vary • Consumption and withdrawal rates vary 
according to the technology deployed

S  i   ti l l  l bl• Some regions are particularly vulnerable

• Vulnerability will increase in the future: energy 
d d l b l d h ddemand, climate variability and change and 
population growth

• Policies in both sectors can either make things 
worse, or make things better....
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Transportation fuels

A  i  i  il  d i  d h  i i   i i  f f l  • An increase in miles driven and the increasing water intensity of fuels, 
as a result of biofuels (from irrigation feedstock), overwhelms the 
water gains from improving vehicle fuel efficiency. Water intensity of 
those vehicles will increase from 40 gallons/100 miles, to over 90 
gallons/100miles.  (University of Texas, Austin)



The Daimler Example

• Daimler: high proportion of energy consumption in the 
d i f i l i l i h l i kproduction of Diesel engines lay in the metal processing work 

required in the production of wheel-carrier assemblies
• By altering the process of metalwork from one which required 

lubricants (oils) and coolants (water), to dry metal processing, 
the company was able to reduce its CO2 emissions by 80% in 
that part of the product cycle

• It also reduced its water consumption by 900 tons per year but 
that was an added bonus rather than an intentional objective



Part 2

AN AUSTRALIAN STUDY
Part 2
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Rationale for the study

• ‘Clean Energy Future Policy’:Clean Energy Future Policy :
– 5% by 2020; 80% by 2050 reduction GHGs

– Carbon tax followed by ETSCarbon tax followed by ETS

– Carbon Farming Initiative

• Frameworks that focus on the mitigation of • Frameworks that focus on the mitigation of 
greenhouse gas emissions rarely consider the 
impact on other policy areas  such as the impact on other policy areas, such as the 
governance of water resources.

G h   iti ti  i  l  t l  ti d • Greenhouse gas mitigation is also strongly tied 
to climate change adaptation: +ve and -ve
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Aim and method

• Aim: to assess the implications for water p
resources of all carbon mitigation options 
in the Climate Works Low Carbon in the Climate Works Low Carbon 
Growth Plan for Australia

A i i   f d • A quantitative assessment of proposed 
carbon mitigation measures involving 
experts from multiple sectors and 
disciplinesdisciplines

• Based on current, peer-reviewed literature
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The nexus in Australia

The analysis dealt with greenhouse gas mitigation measures 
in each of six sectors:in each of six sectors:

(1) Energy

(2) Industry(2) Industry

(3) Forestry

(4) Agriculture(4) Agriculture

(5) Buildings; and

(6) Transport(6) Transport
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Critical analysis across three key themes: 

i. technical perspective (trade-offs or 
synergies)sy e g es)

ii. economic perspective (incentives or 
di i ti )disincentives)

iii. governance perspective (barriers and g p p (
‘enablers’). 
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Figure 1 The water consequences of carbon mitigation - cost of mitigation (y-
axis), size of mitigation opportunity (bubble size) and qualitative assessment 

of water impact (x-axis).
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Summary of findings: the numbers

• Of 74 mitigation measures assessed, 64 
 i d  h    b fi   are estimated to have a water benefit or 

are water neutral 

• They account for approximately 145 GL of 
water savings in 2020 associated with 178 water savings in 2020 associated with 178 
MtCO2e (~70 per cent) of a possible 249 
MtCO  f th  t t l iti ti  l  MtCO2e of the total mitigation volume 
possible in the abatement cost curve. 
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Summary of findings: the numbers 

• Of 10 remaining measures, 7 collectively 
h     f  GL i   have a water cost of 41 GL in 2020 
associated with 23 MtCO2e (~10 per cent) 
of the total mitigation volume

• 3 reforestation measures have a potential • 3 reforestation measures have a potential 
estimated water cost of 6,000 GL in 2020 

i t d ith  MtCO  (   t) associated with 49 MtCO2e (~20 per cent) 
of the total mitigation volume.
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Summary of policy implications

• Cost-effectiveness of several energy efficiency and 
renewable power mitigation measures can be improved renewable power mitigation measures can be improved 
by accounting for water savings 

• The benefits of these savings may not directly accrue to e be e ts o  t ese sa gs ay ot d ect y acc ue to 
the entity that adopts the mitigation measure. 

• Some mitigation measures can have smaller water g
footprint through considered choice of technology and 
location, in particular solar thermal power. 

• Some mitigation measures (reforestation), may need to 
be reconsidered, either in the scale of plantings, their 
location  or the carbon price required to make them cost location, or the carbon price required to make them cost 
effective.
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Results from the power sector

• A total of 17 mitigation measures in the 
   d d  i   power sector were deemed to incur an 

acceptable cost to society in the carbon 
abatement cost curve.

• Water savings typically result from • Water savings typically result from 
measures that reduce the demand for 

l t i it  f  t li d  t l d  electricity from centralised, water-cooled, 
non-renewable thermal power plants i.e. 
thermal power offsetting
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Power sector contd. 

• 12 of these mitigation measures would 
i ll  l  i   d   potentially result in a moderate water 

benefit (1-<5 GL/MtCO2e) 2

• improvements in thermal efficiency of 
power generation facilities  or from a shift power generation facilities, or from a shift 
from coal to gas. 

• Operational improvements would slightly 
reduce the water-cooling demand for the g
same level of power generation. 
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Land sector

• Afforestation (or reforestation) of cleared land ( )
provides large carbon mitigation potential

• + benefits to biodiversity, reduce erosion, + benefits to biodiversity, reduce erosion, 
flooding, and transport of sediment, nutrients 
and salt and salt 

• Three mitigation options might have high water 
impact:impact:
– Strategic reforestation of non-marginal land with env. 

ForestsForests

– Reforestation of marginal land with timber plantation

– Reforestation of marginal land with environmental – Reforestation of marginal land with environmental 
forest
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Part 4:

THE POLICY CHALLENGE
Part 4:

30



It’s all about integration (as ever)

• country jurisdictions (tech, policy, trade, info)

• disciplines/professions, and research-policy p /p , p y
communities

• sub-national jurisdictions & sectors (not just E&W) 
-- mitigation and adaptation
-- infrastructure provision 

t h l i  ithi  d  E&W-- technologies within and across E&W
-- plans/policy regimes/instruments
-- developments/firms (planning & development)developments/firms (planning & development)
-- communities (different aspirations)
-- households (eg hot water)
-- multiple individual motivations
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What role for government?

1. Inter-governmental agreements

2. Intra-governmental arrangements

3 Regulation by prescription3. Regulation by prescription

4. Planning and strategic decision-making

5. Market based instruments

6 Funding function6. Funding function

7. Information and analysis function
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Planning and strategic decision-making

• Processes to manage trade-offs
– Planning provisions – location  impact  allocation Planning provisions location, impact, allocation 

rights etc. 

– Strategic decision-making – Long term land use g g g
decisions

– Strategic Environmental Assessmentg

– Environmental Impact Assessment

• Explicit need to incorporate ‘nexus’ into Explicit need to incorporate nexus  into 
planning

• BUT knowledge  capacity and compliance is • BUT knowledge, capacity and compliance is 
problematic
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Market based instruments

Pricing is critical. 

G   i l di  i  i i  Governance arrangements, including economic incentives, 
give little inducement for water efficiency in the energy 
sector  particularly with electricity supply: sector, particularly with electricity supply: 

– Ability to trade water: On-selling water savings is not 
possible under many water allocation regimesp y g

– Economic gains from efficiency: Limited or negative 
incentive when additional energy costs outweigh the value of 

 iwater savings

– Timing and location of demand: Peak energy demand in 
hottest  driest times or climes when water is most scarcehottest, driest times or climes when water is most scarce
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Market based instruments
Government policies and corporate incentives may directly 

conflict with water efficiency

• Regulatory burden: a panoply of government 
regulations already exist in the energy sector and 
fulfilling the regulatory obligations supersedes voluntary 
action on other fronts (such as water efficiency)  

• Competing policy priorities: water quality, 
emissions mitigation and energy security priorities

• BUT Business risk: if water insecurity can cause 
business disruption then efficiency may be perceived as a business disruption then efficiency may be perceived as a 
solution
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Inter- and Intra-governmental

• Articulating clear policy objectives
Climate policy = water policy = energy policy = – Climate policy = water policy = energy policy = 
biodiversity policy etc. 

• High level of co operation required  Numerous • High level of co-operation required. Numerous 
mechanisms to do this. 

Council of Australian Governments (COAG) reform – Council of Australian Governments (COAG) reform 
process

Use ‘policy windows’ to insert triggers  • Use policy windows  to insert triggers, 
thresholds or standards
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Information and analysis

• The nexus is context specific – data must 
b  be too

• Know the audience:ow t e aud e ce:
– National, state, regional, local governments

B i  ti l l  i  i d t i  – Business, particularly primary industries, 
water utilities etc.

• Combine with regulation: data can be 
extracted by force! y
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Funding function

• Conditional funding potential for:
Carbon Farming Initiative– Carbon Farming Initiative

– Climate adaptation plans

– Statutory water plans

• Targeted research and developmentTargeted research and development

• Subsidise cleaner technologies

• Combine with other mechanisms – has 
worked before (see National Water b (
Initiative)
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Conclusions

• Aggregate statistics are meaningless; Forecasting is not gg g g ; g
much better

• Framing water as a commodity is essential: PRICING 
SIGNALS must reflect scarcity value

• POLICY OBJECTIVES must align

• KEY role for governments across all 7 mechanisms

• Many of the laws and institutions we developed for 
sustainable development are adequate, or require minor 
amendments

M i h  i k i  h  l  li i i  i  i  • Managing the risk is the goal; eliminating it is 
impossible

Assessing trade offs is a social  value laden decision• Assessing trade-offs is a social, value-laden decision
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Further info...

• Special issue Ecology and Society 2011-12

• Special issue Environmental Research 
Letters 2012-13ette s 0 3

• Chapter 17, World Energy Outlook 2012

• Hussey, Pittock and Dovers CUP book, 
mid-20133

• Webber Group: University of Texas at 
AustinAustin
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