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Climate change adaptation requires new ways 
of thinking about infrastructure

Biodiversity

Liveability

Health
Cultural 
values

Resilience



Integrated Urban Water Management creates 
opportunities for multiple sustainability benefits

• Urban cooling benefits
• Flood mitigation and resilience
• Improvements to water quality
• Health (heat stress, mobility)
• Redress biodiversity losses





Infrastructure appraisal is often subject to 
regulatory review 
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CBA and value



Criticisms of CBA are based on theoretical and 
practical implications. 

Raphael: The School of Athens



CBA- theoretical limitations

• The social and political dimensions of 
value are not fully represented

• Consumption is equated with well-
being

• Whole of system considerations- is 
value greater than the sum of parts?

• Mathematical abstractions of value do 
not account for ethical considerations 
or integrity (where happiness is the 
ultimate ideal)

(Miller, 2017)

Practical limitations

• The ability to fully represent collective 
value (preference based surveys)

• The ability to represent and capture 
externalities

• The basis for assumptions (eg the cost 
of a  life, use of the discount rate)

• The representation of cultural value 
(aesthetic, spiritual, historic, symbolic 
values)

• The ability for  trade-offs to be made 
where valuations represent multiple 
value dimensions 



And ex-post reviews shows different 
outcomes to ex-ante analysis
Flyvbjerg (2009) discussed:

• Optimism bias

• Higher costs

• Reduced benefits

• Higher risk
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In the public sector, notions of rationality prevail

Formal 
Rationality

Social 
rationality

“Global rationality, the rationality of neoclassical 

theory, assumes that the decision maker has a 

comprehensive, consistent utility function, knows 

all the alternatives that are available for choice, 

can compute the expected value of utility 

associated with each alternative, and chooses the 

alternative that maximizes expected utility. 

Bounded rationality, a rationality that is 

consistent with our knowledge of actual human 

choice behavior, assumes that the decision maker 

must search for alternatives, has egregiously 

incomplete and inaccurate knowledge about the 

consequences of actions, and chooses actions that 

are expected to be satisfactory (attain targets 

while satisfying constraints)” Simon (1993)
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Summary of overall research findings

• Despite sustainability commitments, there is no uniform approach to 
sustainability appraisal

• Participation of end users is critical to sustainability appraisal

• In some settings, economic/ financial models are often constructed to 
support a pre-determined project outcome

• Alternatively, in highly regulated settings, economic models cannot 
support projects with sustainable outcomes

• A clearer framing of benefits and value created is required for 
sustainability

• Sustainability requires a strong institutional framework involving 
governance and policy, leadership and capability
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A key issue for advancing 
projects with sustainability 
outcomes

Who benefits and who pays?



The public good of infrastructure may be 
viewed within a business model hierarchy

Impact

Outcomes 
(Benefits)

Outputs 

(Value)

Inputs and activities 

(Cost and Funding)

Contribution to Policy at a broader level (GRP, 

liveability)

KPIs (measurable) associated with project 
(Reduce potable water reliance)

Economic, Enviro, Social, Development Value 
(Business activity, jobs, cultural artefacts )

Cost models, financing, risk, timeframes
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Measurement in 
appraisal (ex ante) 
focuses on value 
extraction and 
costs

Adapted from Bryson et al (2014)
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reValue represents the 
relative worth of 
services based on 
human preferences

Benefits result from 
the production of 
services to society 
(net welfare gains) 

Value and Benefits



A different frame to BCA

Benefits = KPIs (measurable)

• Reducing congestion

• Improving water quality

• Increasing urban tree canopy

• Reduced reliance on potable water

• Improved safety

• Improved health outcomes

• Supporting vulnerable 
communities

Benefits are 

a point value
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Ward et al., 2006



Benefits = Outcomes
These link to policy directions

Impact

Outcomes 
(Benefits)

Outputs 

(Value)

Inputs and activities 

(Cost and Funding)
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Dimensions of value may be 
interlinking and change over time

Ecological

Value

Economic

Value

Development 
Value 

Social 
value

Impact

Outcomes 
(Benefits)

Outputs 

(Value)

Inputs and activities 

(Cost and Funding)



A sustainability investment logic:

	

Customer	
Benefits	

Benefits	 Solution	 Value	

Business	
Benefits	

Community	
Benefits	

Asset	Solution	

Non-Asset	
interventions	

Economic	
Value	

Ecological	
Value	

Social	Value	

Development	
Value	

Driver	

Objective		#1	

Objective		#2	

Problem	or	
Opportunity	

A sustainability investment 

logic provides a clear line of 

sight between drivers, and 

solutions, and an 

understanding of benefits and 

value that may be created
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For integrated water management scenario:
	

Reduce	demand	for	

potable	water	for	
irrigation	in	parks		

Benefits	 Solution	 Value	

Enhance	reputation	of	
service	provider		

Decreased	nitrogen	
flows	to	receiving	
water	bodies	

Stormwater	
harvesting	scheme,	
water	storage	and	

reticulation		

Agreements	with	
councils	to	accept	
harvested	water	for	

irrigation	

Offset	costs	of	capital	
works	upgrade	
(treatment	of	
pollutants)	

Native	vegetation	
providing	habitat	and	

addressing	
biodiversity	losses	

	
Recreational	space	

value	
Community	space	

value	

New	business	
opportunities	for	
investment	near	

enhanced	open	space	

Driver	

Contribute	to	
city’s	liveability	

Build	resilience	
to	drought	

Problem	or	
Opportunity	

Increase	%	of	shade	

trees/canopy	in	the	
city	

Agreements	with	
businesses	to	accept	
harvested	water	for	
non-potable	uses	

Provide	
sustainability	
leadership	
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A sustainability investment logic would inform 
a cost and revenue model

Cost Inputs

Materials

Labour

Risk adjustments

Revenue streams

Direct

Indirect

Funding sources

The project initiator?

Government?

Other public entities?

Private sector?



Watch this space:
National accounts- from GDP to 
welfare indicators

The role of economics/ 
new economic thinking



Thank you

Angela Reidy
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