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Communicating impacts …

Why communicate?
How does science contribute to improved societal outcomes?

What is of value to people?
Scope of the ‘welfare function’
Empirical insights 

How should we assess and communicate impacts? 
Aggregating impacts across individuals
Assessing change over time 
Avoiding framing bias
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local impacts
visible and 
understood 
reversible 

distant impacts 
~ time
~ location 
~ ‘communities’

complex and poorly 
understood
irreversible 
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When do institutions ‘naturally’ correct environmental damage?
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Why communicate?

Insights from institutional theory:
development of socially efficient regulatory frameworks 
for resource management is enhanced where:
i. environmental cause and effect relationships are well 

understood
ii. environmental impact is reversible 

(or responsive to human intervention)
iii. arrangements can be crafted that result in perceived net 

benefits to key constituencies 
• requires attention to level and distribution of impacts 

across time, space and constituencies  
… and differentiated opportunities and obligations

implies important roles for science in decision support, 
and in building knowledge as a precondition of action
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Alternative approaches to wellbeing
Wellbeing as a state of mind

Wellbeing as the satisfaction of choice
assumes choice has some rational underlying basis 

• but ‘decision utility’ and ‘experienced utility’ may diverge, 
eg due to cognitive limitations, or imperfect information or impulse control

implies choice indicates rather than constitutes wellbeing 

Wellbeing as the satisfaction of underlying need
multiple ways of satisfying a particular underlying need
not all needs can be met through market
agency and achievement both important
revealed preference limited by institutional failure
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What is of value to people?

Variable coefficient equivalent income
Employment status -0.32 49% ~ ≥750%
(unemployment) of average income

Perceived health -0.31 (ill health) ≥ 500% 
Fair & effective government  +0.24
Companionship +0.22 (married) +500% ~ -600%
Age (‘U’ shaped distribution) +0.14 ~ -0.16
Relative income +0.08 ~ +0.17
Trust +0.13
Community participation +0.06 (church attendance)

Job security (1% increase in unemployment level) +2%
Inflation (1% increase in level) +1%

Insights from life satisfaction studies
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The happiness-income paradox 
Strong correlation between relative income and satisfaction 
in cross section comparisons within countries

weak effect across countries (may be accounted for by 
greater freedoms and better governance rather than income)
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What is of value to people?

The happiness-income paradox 
Strong correlation between relative income and satisfaction 
in cross section comparisons within countries

weak effect across countries (may be accounted for by 
greater freedoms and better governance rather than income)

No relationship between average income and satisfaction over time
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Potential explanations of the happiness income paradox 
(in high income nations)

1. Gains from rising income may be offset by welfare losses 
in non-traded domains

2. Different types of need may be subject to diminishing returns, with low 
marginal benefits from increased income

Overall impact governed by non-traded domains (positive or negative)

3. Satisfaction may relate to some internal or socially constructed
benchmark
Relative income or consumption;  Status goods and social limits:

While an increase in an individual’s income increases their wellbeing, 
an increase in average income does not increase average wellbeing

Adaption or homostasis:  
Changes in life circumstances have ‘less than anticipated’ impact on satisfaction

‘Gap theory’ (Multiple Discrepancy Theory - MDT): 
Evidence that perceived wellbeing explained by gap between (i) circumstances and 
aspirations, (ii) social comparisons, (iii) equity, and (iv) perceived needs

www.csiro.au
What is of value to people?

water benefits project
Seeks to generate consistent and commensurate estimates of benefits 
across a wide range of direct and indirect types of water impacts

identifies six domains derived 
from theories of human need
process matters, as well 
outcomes
income is only one contributor 
to wellbeing

 

self-actualisation 
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Benefit Domains as a Hierarchy of Needs 
agency 
needs 

achievement  
needs 

self-knowledge  
and control 

wisdom, moral and 
aesthetic appreciation 

esteem, 
 self-expression 

identity, affection, 
belonging 

safety, protection 

subsistence, 
physical health 
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water benefits project
Estimates represent the benefits perceived by someone, 
in a specific context (and thus vary across groups and over time)

Perceptions influenced by knowledge and social context
There is no single ‘representative individual’
Hypothesises ‘benefits’ or ‘social values’ have an identifiable underlying structure

Data collected, analysed and presented in terms of 
the ‘interests’ and ‘world view’ of 
different people at a given time
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Why are we doing this?
How does science contribute to improved societal outcomes?

What is of value to people?
Scope of the ‘welfare function’
Empirical insights 

How should we assess and communicate impacts? 
Aggregating impacts across individuals
Assessing change over time 
Avoiding framing bias
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Interpreting the welfare impact of changes

potential 
improvement 

potential   
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initial 
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Pareto framework for assessing welfare impacts

win-lose situations dealt with 
through classic thought 
experiment:

could the winners provide 
compensation that would 
at least offset the loss?
described as a potential 
Pareto improvement, 
indicating a net welfare gain

allows gains and losses to be 
added up to calculate net welfare 
impact
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Interpreting the welfare impact of changes

Assessing Pareto welfare impacts with loss aversion

potential   
improvement 
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1(c)*

potential imp’t 3(c)* 

traditional interpretation assumes 
symmetric valuation of gains and 
losses 
empirical work indicates 
systematic loss aversion 

subjective valuation of a loss 
twice the equivalent gain, for 
small or moderate losses

enhanced loss aversion for 
catastrophic losses and 
‘unethical choices’ involving 
unacceptable risks

subjective valuation ratios of 
10-100 times, protest answers
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Implications for welfare assessment
1. Assessment should account for range of impacts

non-traded factors appear substantially more 
important (or scarce) than traded goods 

• unemployment (and opportunity) 
• companionship and social capital
• leisure time

consider distribution, positional goods 
and ‘inconspicuous consumption’

2. Initial position matters
a forgone gain is 
not the same as a cost

small changes in trend 
average income growth 
unlikely to have any impact 
on perceived wellbeing

average 
income

leisure

urban air 
quality

impact assessment  
of policy ‘X’

no policy action
policy action ‘X’
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Split survey approach to testing the significance of 
framing effects in greenhouse communication

Would you support policy action that:

* figures used for illustration only

A
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significantly reduces 
climate change and 
associated risks, and 
involves an economic 
cost equivalent to 
6% of national 
income in 2050*
(focus on A-B)

Answer:

significantly reduces 
climate change and 
associated risks, and 
involves in national 
income only rising 
120% rather than 
135% by 2050*
(contrast C B & C A)

don’t 
know

strongly 
opposeoppose

neither 
support nor 

oppose
supportstrongly 

support
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… also exploring leisure as a greenhouse policy tool 
and collective action problem

Data from CSIRO Australian Stocks and Flows Framework (ASFF)

Per capita CO2 emissions (in purple) 
and other indicators of environmental 
pressure, Australia 

Per dollar CO2 emissions (in purple) 
and other indicators of environmental 
pressure, Australia 
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… also exploring leisure as a greenhouse policy tool 
and collective action problem

Please rank the following options
(from 1 = most preferred to 3 = least preferred)

* figures used for illustration only

C.  Everyone … 

B. Each person in your workplace can choose:
a 10% increase in real income plus five days 
extra leave per year  or
an 18% increase in real income

A.  Everyone gets an 8% increase in real income 
plus five days extra leave
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There is no wealth but life
John Ruskin 1860 

Email alerts: Steve.HatfieldDodds@csiro.au
www.csiro.au/sei

enhancing adaptive governance –
(i) design of institutions and incentive based policy tools;
(ii) the role of knowledge and science in improving societal outcomes,
(iii) integration methods for understanding nested complex systems
empirical social values –
(iv) holistic approaches to human motivation, well-being and social values, 
(v) developing decision support and integrated impact assessment tools 

for socially contested decisions


