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Douglas Adams, Albert Einstein and 
economic techniques for ‘valuing’ 

the environment



Flood control 
act (1936)
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A range of Valuation Techniques – ordinal utility
Adapted from Gregerson et al (1987) and Liu et al (2010).

1.  Valuation techniques that use market prices

(a) Changes in the value of Output

(b) Loss of Earnings

(c) Preventive expenditures (mitigation costs)

(d) Replacement cost

2.  Revealed preference techniques

(a) Property or land value approach

(b) Travel cost approach

(c) Wage differential approach

(d) Acceptance of compensation

3.  Stated preference techniques

(a) Contingent valuation

(b) Choice modelling / Conjoint analysis (contingent rating, 

contingent ranking and choice experiments)

(c) Paired comparison

In theory, can be used to value almost 
anything – depending upon how the 
questions are structured

Gregersen, H.M., Brooks, K. N., Dixon, J. A., & Hamilton, L. S. (1987). Guidelines for economic appraisal of watershed 
management projects. Food and Agriculture Organisation of the United Nations Conservation Guide 16. Rome

Liu, S,  Costanza, R.,  Farber, S. & Troy, A.. "Valuing ecosystem services." Annals of the New York Academy of Sciences 1185, 
no. 1 (2010): 54-78.

Can only estimate Use-Values



The Douglas Adam problem

• ‘Values’ generated from traditional economic valuation methods are not 

absolutes, amongst other things, they depend on 

• The valuation techniques that is used

• The distribution of income

• Rationality and (im) perfect information (e.g. expectations vs reality)

• Feedbacks and interactions with other people, goods and systems  

What of  the emerging life-satisfaction approach?                                 

42



Flood control act
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Pareto 
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KH test in CBA
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variation (1939)

Use and non-use (bequest 
and existence) values

The 
contribution 
that ES make 
to wellbeing

Millennium Ecosystem 
Assessment

Impossibility 
Theorem 

(1950)



The satisfaction with life (SWL) scale

5-item instrument (each item measured on a 7 point likert scale)

http://www.midss.org/content/satisfaction-life-scale-swl

World values survey (WVS)

‘feeling of happiness’, four point likert scale

http://www.worldvaluessurvey.org/WVSOnline.jsp

General satisfaction with life

Subjective assessment, measured on a ten point scale (Cantril’s ladder)

http://www.oecdbetterlifeindex.org/topics/life-satisfaction

Cardinal measures of utility?

http://www.midss.org/content/satisfaction-life-scale-swl
http://www.worldvaluessurvey.org/WVSOnline.jsp
http://www.oecdbetterlifeindex.org/topics/life-satisfaction


Suggests one can

– Collect data on:  life-satisfaction/utility (LS); other factors known to influence LS 

(X); Ecosystem services (ES)

– Use statistical techniques to estimate the equation:

LS = f($, X, ES)

- Use coefficients from the equation to estimate

 𝜕𝐿𝑆
𝜕$  𝜕𝐿𝑆

𝜕𝐸𝑆

- And thus

Compare relative contribution of different factors to LS

Estimate trade-off between ES and money:   𝜕$
𝜕𝐸𝑆

Implications for ‘valuation’

Some researchers 

active in this field:

- Ferreria

- Fleming

- Frey

- Fritjers

- Kruger



Background studies

• Northern Australia

– Torres Strait Islanders (Indigenous Hunters)

– Graziers

– Households in Whitsunday and Cardwell Shire (400), within 

the Great Barrier Reef Watershed (1500), within the Wet 

Tropics World Heritage Area (360 Non-Indigenous; 180 

Indigenous)

• Western Indian Ocean (Seychelles, Madagascar, Kenya, Tanzania)

• Philippines (500 households in Metropolitan Iloilo)

• China (400 rural villagers; 100 in urban area, Shanxi)

• Costa Rica ( 550 residents in urban/rural; inland/coastal regions)



• Measuring LS

• Determining which factors should go ‘into’ the LS/utility function

• Deciding how to ‘measure’ included factors 

• Identifying and dealing with interactions between factors

Empirical challenges

0-100 scale is probably the most useful; 5 point Likert scales too restrictive

LS = f($, X, ES)



The importance of the socio-cultural ‘values’ associated 

with Australia’s tropical rivers, compared to other 

Ecosystem Service ‘values’.

Larson, S., Stoeckl, N., Welters, R., and Neil, B, (2013) “Using resident perceptions of values associated with the Australian 
Tropical Rivers to identify policy and management priorities”, Ecological Economics, 94:8-19

Relative importance of different 
‘values’ associated with Australia’s 

Tropical Rivers
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How important are each of the following to your overall quality of life?

Very Unimportant

Unimportant

Neutral

Important

Very Important

Residents of the Great Barrier Reef 
Catchment…

Stoeckl, N., Farr, M., Larson, S., Adams, V., Kubiszewski, I., Esparon, E., Costanza, R. (2014), “A new approach to the problem of overlapping 
values: a case study in Australia’s Great Barrier Reef”, Ecosystem Services. pp. 61-78 DOI information: 10.1016/j.ecoser.2014.09.005



Residents 
living near 

the Wet 
Tropics 
World 

Heritage 
Area …

How important 
is …. to your 

overall quality 
of life ?

0% 20% 40% 60% 80% 100%

City entertainment

Mining

Skyrail

Tourism

Community activities

Other Industry

Other culture

Agriculture

Bitument roads

Hearing from Aboriginals

Learning about Unique

Rainforest walks

Indigenous culture

Walking tracks

Uncrowded camping

Two WHAs

Waterfalls and clear water

Relax and reflect

Iconic land species

Preserving WTWHA

Scenic beauty

Control over life

Undeveloped scenery

Roads and hospitals

Healthy native plants

Time with family

Family safe

Percent of respondents

Very unimportant

Unimportant

Neutral

Important

Very Important

Esparon, M., Stoeckl, M., Larson, S., Farr, M., Schmider, J., (2014), How ‘valuable’ are the ecosystem services of the Wet Tropics World Heritage Area 
to residents and tourists? Report to the National Environmental Research Program.  Reef and Rainforest Research Centre Limited, Cairns,  pp. 112, 



• Measuring LS

• Determining which factors should go ‘into’ the LS/utility function

• Deciding how to ‘measure’ included factors 

• Identifying and dealing with interactions between factors

Empirical challenges

0-100 scale is probably the most useful

Multiple factors covering several domains relating to:
Environment, Society, Community/family, Governance, and Economy



In the Western Indian 
Ocean

– Highest total values had the lowest standard 

deviation (similar to our findings w.r.t 

perceptions of importance to overall quality of 

life)

– The highest marginal values were for fisheries

– The highest marginal values highest standard 

deviation

Hicks, C., Cinner, J., Stoeckl, N., McClanahan, T. (2015), “Linking ecosystem services and human-values theory”, Conservation 
Biology. doi: 10.1111/cobi.12550



In the GBR, different people weight factors 
differently in their LS ‘functions’

Non-Use Values
Recreational Use

Values
Industry Values Indigenous Values

Male - + -

Education + - -

Single - +

Age -

Household 
income

+

Indigenous +

Born in QLD -
Main household income from: 

Mining + -

Fishing + +

Government

Tourism

Agriculture
Larson, S., Stoeckl, N., Farr, M., Esparon, M. (2014), “The role Great Barrier Reef plays in resident wellbeing and implications for its 
management”, AMBIO, DOI 10.1007/s13280-014-0554-3



Income relatively more 
important to residents 
in the south (than to 
those in the north)

Cultural services more 
important to residents in 
the north (than to those 

in the south)

In the GBR, the ‘importance’ of 
Ecosystem Services to Life Satisfaction 

(LS) varies spatially
Overall satisfaction with 

life (LS) depends on

a) personal factors 

relating to the 

individual

b) other factors 

(including 

satisfaction with 

various Ecosystem 

Services)

Jarvis, D., Stoeckl, N., Lui, H., (in review), Spatial variations in the ‘importance’ of cultural services of the Great Barrier Reef



• Measuring LS

• Determining which factors should go ‘into’ the LS/utility function

• Deciding how to ‘measure’ included factors 

• Identifying and dealing with interactions between factors

Empirical challenges

0-100 scale is probably the most useful

Multiple factors covering several domains relating to:
Environment, Society, Community/family, Governance, and Economy

Socio-demographic and cultural factors also important.

May need to work with separate segments of society, with different
utility functions – most likely needing spatial analysis



In China, objective and subjective 
indicators can tell different stories

• Satisfaction with air quality depends on

– Actual air quality; education

• Satisfaction with family income depends on

– Actual income; Age, retirement status

• Satisfaction with housing quality not well 

explained by

– Presence/absence of bathroom

– Number of rooms per person

Socio-demographic factors more important



• Measuring LS

• Determining which factors should go ‘into’ the LS/utility function

• Deciding how to ‘measure’ included factors 

• Identifying and dealing with interactions between factors

Empirical challenges

0-100 scale is probably the most useful

Multiple factors covering several domains relating to:
Environment, Society, Community/family, Governance, and Economy

Likely to need both objective and subjective indicators
Need more research to inform us about circumstances when each is 

most/least reliable; 

Socio-demographic and cultural factors also important.

May need to work with separate segments of society, with different
utility functions – most likely needing spatial analysis



In China, perceptions of mining impact 
differ markedly with experience
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• Measuring LS

• Determining which factors should go ‘into’ the LS/utility function

• Deciding how to ‘measure’ included factors 

• Identifying and dealing with interactions between factors

Empirical challenges

0-100 scale is probably the most useful

Multiple factors covering several domains relating to:
Environment, Society, Community/family, Governance, and Economy

Likely to need both objective and subjective indicators
Need more research to inform us about circumstances when each is 

most/least reliable; 

Socio-demographic and cultural factors also important.

May need to work with separate segments of society, with different
utility functions – most likely needing spatial analysis

May need to consider experience/context when working with subjective data
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Relative importance of the benefits associated with the traditional hunting of 
dugong and turtle

Benefits of traditional hunting in the Torres Strait

fall into three, separable groups 

Delisle, A. (PhD Thesis), A socio-economic investigation of the Torres Strait Indigenous 
dugong and turtle fisheries, James Cook University



In the GBR factors do not appear to enter the 
LS function in an additively separable manner

Overall quality of life

Indigenous 
culture

Recreation
Eating seafood, 
boating, fishing, 

beaches

Mining and 
agriculture

Shipping

Reef 
tourism

Undeveloped

Bragging rights

Primary benefits
Coral reefs, reef fish, iconic habitats, mangroves; clear 

ocean water, no rubbish, existence/bequest

Commercial fishing

Stoeckl, N., Farr, M., Larson, S., Adams, V., Kubiszewski, I., Esparon, E., Costanza, R. (2014), “A new approach to the 
problem of overlapping values: a case study in Australia’s Great Barrier Reef”. Ecosystem Services. pp. 61-78. DOI: 
10.1016/j.ecoser.2014.09.005



• Measuring LS

• Determining which factors should go ‘into’ the LS/utility function

• Deciding how to ‘measure’ included factors 

• Identifying and dealing with interactions between factors

Empirical challenges

0-100 scale is probably the most useful

Multiple factors covering several domains relating to:
Environment, Society, Community/family, Governance, and Economy

Likely to need both objective and subjective indicators
Need more research to inform us about circumstances when each is 

most/least reliable; 
May need to consider experience/context when working with subjective data

Almost certainly want to pre-analyze variables and, if necessary, group 
before using in LS function; likely also to need nested functions (or use 
techniques such as structural equation modelling)

Socio-demographic and cultural factors also important.

May need to work with separate segments of society, with different
utility functions – most likely needing spatial analysis



Structural equation modelling: example 
from a travel cost study

Farr, M. and Stoeckl, N. (in review), “Does using ex-post catch as a proxy for ex-ante catch bias results when 
estimating recreational fishing values?”



So how useful is the LS approach as a 
method of estimating the ‘value’ of 

non-market goods and services?

• Powerful way of demonstrating relative importance 

– Depending how questions are framed, most likely reflecting 

a total value



So how useful is the LS approach as a 
method of estimating the ‘value’ of 

non-market goods and services?

• Powerful way of demonstrating relative importance 

– Depending how questions are framed, most likely reflecting 

a total value

• Shows much promise for estimating marginal values also

– Particularly when one cannot assume perfect information, 

perfect ‘rationality’, equilibrium in all markets, absence of 

strategic response bias, etc.



Cheryl Fernandez - PhD Thesis 
(2016) 

The impact of floods on wellbeing and people’s willingness 
to pay to avoid them:

Collected data from >  500 

residents of  the Metropolitan 

Iloilo (MI), Philippines about

- Actual flood damages over 

previous 5 years

- Willingness to pay to avoid 

those damages in the future

- Overall satisfaction with life.

Annual WTP  2% of annual flood damage

Estimate of ‘value’ of flood damage, 

derived from LS study, approximately 

equal to flood damage ….



Douglas Adams, Albert Einstein and economic 
techniques for ‘valuing’ the environment

• Traditional  valuation techniques are challenged in some situations

• Emerging LS approaches are a welcome extra tool

• Must beware missing variables, while dealing with problems of inseparability and 

additivity (particularly across community).

• For all techniques: absolute estimates questionable (Douglas Adams)

• But relative estimates useful if all derived from same method (Albert Einstein)

• Still need to work out how to deal with dynamic feedbacks from other parts of the 

wider system in which the economy is embedded….

Perhaps Edward Lorenz can help too 



Thank you



Silva Larson - PhD 
Thesis (2011)

Can the concept of ‘human 

wellbeing’ assist in the 
assessment of regional policy? 180 Households

194 Households



North Australia Water Futures 
Assessment – Social and Cultural 

Values of Australia’s Tropical Rivers

2011 Survey of 252 residents of the “Tropical Rivers” region



Christina Hicks - PhD Thesis (2013)
Ecosystem service values and societal settings for coral reef 

governance

• Collected data from 28 fishing communities across 4 countries in the 

Western Indian Ocean



26 Hunters; 38 Residents

24 Hunters; 40 Residents

Aurelie Delisle -
PhD Thesis 

(2013)
A socio-economic 

investigation of the Torres 
Strait Indigenous dugong 

and turtle fisheries



Socioeconomic systems and Reef 
Resilience – project funded by TE NERP

2012 Survey of 1592 residents 

living adjacent to the GBR

(also 2743 visitors to the region)

Diane Jarvis - PhD 
Thesis (2016) 

The Contribution of Economic, 
Social and Environmental Factors 

to Life and Tourist Satisfaction



Social and Economic Values of the Wet 
Tropics World Heritage Area 

– funded by the TE NERP

1167 
surveys 
in total

621 from tourists:

- Lagoon

- Domestic terminal

- International terminal

160 Rainforest 
Aboriginals

386 mail-out 
surveys



Cheryl Fernandez - PhD Thesis 
(2016) 

The impact of floods on wellbeing and people’s willingness 
to pay to avoid them

Cabatuan

Iloilo City

Leganes

Oton

Pavia

San Miguel

Santa Barbara

0 5 10

Miles

´

Collected data from >  500 

residents of  the Metropolitan 

Iloilo (MI), Philippines



Qian Li  - PhD Thesis (under examination) 
Coal mining and human well-being: A case study in Shanxi 

province China

Collected data from > 500 residents of 
- Urban areas

- Close to coal mines
- More than 20km from coal mines

- Rural areas
- ‘With’ coal mines
- Within 20 km of coal mines
- More than 20 km from coal mines



Adriana Chacon - Masters Thesis 
Contributors to Life Satisfaction across Northern Australia and in Costa 

Rica 

- Used data from land > 100 managers 

in Northern Australia 

- Collected data from >550 residents of 

Costa Rica in 4 regions:

- Urban/inland

- Urban/coastal

- Rural/inland

- Rural/coastal




