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Evolution in Non Market Valuation

• 1950 Proposed practices for economic analysis of river 
basin projects (the Green Book)

• 1958 Eckstein, Water Resource Development, ’public 
goods could not be valued in monetary terms’

• 1963 R. Davis, first use of Contingent Valuation
• 1967 Ridker, first use of CVM to value pollution
• 1973 Smith… ‘view the environment as an asset or a 

kind of nonreproducible capital that produces a stream 
of benefits for man’

• 1973 McFadden, ‘Conditional Logit Analyses of 
Discrete Choice Behavior’



CBA and Non Market Valuation in NZ

• 1961 J.Ward, The evaluation of land use for 
exotic forests. First NZ CBA of a land use 
project

• Gluck, R.J. (1974) An economic evaluation 
of the Rakaia fishery as a recreational 
resource. MAgSci thesis. First NZ NMV

• Harris, B.S. (1984) Contingent valuation of 
water pollution control. JEM, 19: 199-208

• 100 NZ NMV studies since 1974 
• http://www.lincoln.ac.nz/nonmarketvaluation/

and soon on EVRI http://www.evri.ca/



Problem Statement

• Adverse environmental impacts from intensification of dairy 
production

• Excessive levels of greenhouse gas (GHG) emissions
– Agriculture sectors contribute 48% of total GHG

emissions in 2007
– Methane (66%) and Nitrous Oxide (34%)

• Excessive amounts of nitrate leaching to waterways
– 94% from N excretion and urine concentrations
– 39% groundwater exceeds natural background

levels
– Drinking water standard for N exceeded in some

areas



Problem Statement

• Water usage for irrigation
– Environment Canterbury recorded 260%

increase in irrigated land (1984 - 2005)
– 70% of water usage is for pastoral purposes
– Decline in groundwater levels
– Reduced flows in rivers and lowland streams

• Loss of Scenic Views
– Structural changes in agricultural landscapes
– Decline in natural habitats and native species
– No trees or hedges, removal of shelter belts
– Te Pirita in Canterbury lost 46% of shelter belts

(1984 – 2004)



Standoff  areas are not permitted within 50m of  waterways XX District Council plan



Dairy effluent flows from adjoining paddock directly into the stream



Cows have free access to this drain that flows into a creek metres away. 



Objectives of the Study

• Estimate the average Willingness-to-Pay (WTP) of
Canterbury households for reduction in the
environmental impacts caused by dairy farming

• Advance modeling incorporating sources of preference
heterogeneity – both observed and unobserved
heterogeneity



Methods

• Choice Modeling (CM) Method
– Mixed Logit Model (also known as Random

Parameter Logit )
• Explicitly considers taste variation among

individuals (e.g., heterogeneity in preferences)
– Mixed Logit Error Component Model

• Extra information that explicitly considers
unobserved factors that are common across
alternatives and increases the respondent’s
likelihood of making a particular choice

• Example: Respondents who live in high nitrate
concentration areas may be prone to support
alternatives 1 or 2 (improvement plans) that reduce
Nitrate leaching



Attributes used in CM 

1. Methane emissions
• Current, 10% and 30% reduction in level

2. Nitrate leaching to waterways
• Current, 10% and 30% reduction in level

3. Water usage for irrigation 
• Current, 10% and 30% reduction in level

4. Scenic Views
• Current and 30% increase in trees, hedges

5. Cost to household per year for next 5 years
• NZ$0, $30, $60, $100



Attributes Alternative 1 Alternative 2 Status Quo

Methane 
emissions 10% reduction 30% reduction No change

Nitrate leaching  10% reduction 30% reduction No change

Water use for 
Irrigation 10% reduction 10% reduction No change

Scenic Views No change
30% more trees, 

hedges, 
plantations

No change

Cost ($ per year 
for the next 5 
years)

$30 $60 $0

Example of Choice Set



Data Collection

– D-efficient fractional factorial design using SAS
statistical procedure (Kuhfeld 2002) created 72 choice
sets
• 9 choice sets with 8 sub-version questionnaires

– 1008 respondents randomly selected from NZ electoral
roll for Canterbury region

– 155 completed questionnaire responses (15% response
rate)

– Sample size, 1375 useable observations
– Data were analyzed using NLOGIT 4.0



Results
• 46% of sample respondents satisfied with environmental

quality
• > 50% of sample respondents stated they worried about

water quantity and quality
• 85% of sample respondents rated present impacts of

dairy farming “slightly harmful” to “very bad”
• Comparing ML 1 and MLEC models

– MLEC provides greater improvements in terms of model fitness
– MLEC shows unobserved effects in improvement plans that

drive respondents to choose these alternatives
– MLEC also acquires more information on unobserved effect

using SATIS variable
• Suggesting respondents who are highly satisfied with

environmental quality levels have greater unobserved utility
variance than respondents who are not satisfied.



Results
• Welfare analysis shows:

– Overall, society appreciates higher levels of
environmental improvements and support
‘environment friendly’ agricultural programs

– Nitrate leaching and Water Usage are highly valued
and considered to be the most important attributes
(i.e., 30% reduction level)

– To correct self-selection bias, marginal WTP for
different income bands were calculated

• Marginal WTP values increase as the income categories
increase

• Including income interaction with attributes improves
estimation of welfare effects for a particular group of people,
and provides additional information for policy makers



Policy Implications

• Understanding public perceptions of benefits and their
WTP for reduction in dairy farming impacts is important
in developing and implementing sustainable agricultural
programs

• The marginal WTP values obtained in this study can be
useful in three ways:

1. Relative importance of each attribute - can assign
more resources to improve attributes that society values
highly (e.g., 30% reduction in NL and WU)

2. Benefit-cost analysis. Benefits of alternative
management plans (the WTP values) versus the cost of
implementing them

3. Maximum sum government should dedicate to
promote environmentally friendly dairy farming
management (e.g., PES)



Conclusions
• CM as the nonmarket valuation method has been used to

determine Canterbury households’ WTP for improving
the environmental impacts of dairy farming

• Accounting for variance heterogeneity within the random
parameter distributions via MLEC results in

• Better model fit
• Behaviorally sensible output – the means of WTP

distributions
• Significant increase in Canterbury residents’ marginal

utilities from reduction in environmental impacts of dairy
farming

• Water quality and quantity are considered the most
important attributes and are highly valued by respondents

• The estimated WTP values can be used to develop policy
solutions that internalize the environmental costs of
intense dairy production




