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Context

NZ Government spent $350m to subsidize retro-fitting of clean
heating and insulation

unclear what values the affected population place on improved
heating

RCTs give the improved devices away for free
RCT projects asked participants how much they would pay, and
reported values of one-fifth to one-half capital cost

We use choice experiments to provide evidence on the willingness to
pay (WTP) for clean heating and humidity control devices

Derived for a group that suffers from a high burden of respiratory
disorders, has poor housing and mostly rent rather than own
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Population Studied

Pacific Island immigrants in Auckland and Hamilton

Largest and 3rd largest cities in NZ in terms of Pacific populations
Damp, humid and temperate climate

≈ inches per year rainfall, relative humidity of 85%
Mean annual temp 15◦C (Auckland), 14◦C (Hamilton)
July mean 10.9◦C (Auckland), 8.9◦C (Hamilton)
c.f. Pacific Islands mean 23◦C, July mean of 21◦C

High proportion of housing stock constructed during leaky homes’
period due to rapid population growth
Pacific Islands group reports lowest housing satisfaction

33% find their house too cold vs 15% overall
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Sample Characteristics

N = 249, mostly Tongan plus assorted Melanesians

43% males Survey included focus groups, split into male, female and
youth (18-25), with age/ethnic specific survey team leaders
47% high school quals, 22% no quals, 31% some tertiary (including
trades)
51% E/P rate (same as overall PI in HLFS, March 2013)
Mean income of $21,500 (overall PI is $24,900 which is one-third
below national average)

82% renting (Tongans had 2nd lowest home ownership rate of any
ethnic group in 2006 Census)

Even lower here because many are recent migrants
Average rent of $311 per week (2013)
Hypothetical rent for owner-occupiers of $377/week
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Housing Characteristics

Important to capture these because choice experiment design pivots
on current rental costs and dwelling characteristics

−→ Capture several housing attributes

Dwellings are crowded

8 residents per dwelling, 2.4 per proper bedroom

garages and lounges often used for sleeping

No difference between renters and owners

High dissatisfaction with current housing

73% have visible mould in one or more rooms
61% find dwelling too cold
78% find dwelling too difficult or costly to heat
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Choice experiment design

Choices over various combinations of six improved heating/humidity
control devices
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Choices over various combinations of six 
improved heating/humidity control devices and 
variation in rent, for a dwelling like current one



Choice experiments with interactions - preliminary results

Methodological Steps

general research area: content validity of stated preference methods
for nonmarket valuation

specific question: is the effect of influencial advice detectable in
preference structure?

1) first choice experiment to elicit preferences
2) group interaction and elicitation of interpersonal influence rating

(self-reported)
3) second choice experiment (identical)
4) CE1 data analysis to derive utility structures of respondents (mixed

logit)
5) CE2 data analysis to investigate effects of influencial subjects (mixed

logit)
6) joint estimation of CE1 and CE2 responses inclusive of effects (biv.

probit panel rand. effects)
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Utility function

Let j be the alternative, βkn the utility weight for respondent n and
related to attribute xk

The utility function is assumed to be linear in the parameters,
specifically

Vn = β1nHRV + β2nWDBRN + β3ELHEAT+
β4GSHEAT + β5HTPMP + β6nDEHUM+
β7RNT + β8nLFTALT

(1)

The binary probability of heating system selection is logit:

Pr(j) = [1 + exp(∆Vn)]
−1 (2)

Conditional on the estimates on the first set of choice experiments,
using ex-post individual-specific coefficient estimates β̂n, the
predicted differences for the utilities of the alternatives in the second
experiments are derived for all respondents, denoted by ∆v̂n
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Utility function

to test the effect of subjects who emerged as influential in the group
discussion that preceeded the second CE, the second estimation
included for each subject the ∆V̂∗n of the individual rated as most
influential by the subject. The utility difference was:

∆Vn = β1nHRV + β2nWDBRN + β3ELHEAT+
β4GSHEAT + β5HTPMP + β6nDEHUM+
β7RNT + β8nLFTASC + β9∆V̂∗n

(3)

Several panel models were estimated, but three preliminary models
are reported:

1) M1, all coefficients fixed, except β9 for ∆V̂∗n
(lnL∗ = −1151.82 up from lnL∗ = −1211.1 of the FC logit)

2) M2, coeff for HRV, WDBRN, DEHUM, LFTASC random
(lnL∗ = −1150.78, improving by )

3) M3, coeff for HRV, WDBRN, DEHUM, LFTASC & ∆V̂∗n random
(lnL∗ = −1143.32)
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Model from choice experiment 1, used to derive ∆V̂∗n
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M3 from choice experiment 2, used to test the effect of

∆V̂∗n on respondents (does the opinion of influencial
subjects in the group matter?)
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Individual-specific β̂n for heating attributes from M3
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Individual-specific β̂n for ∆V̂∗n and LFTASC from M3
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Panel random effect bivariate probit, structural parameters
of y1 and y2
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Panel random effect bivariate probit, cross equation
covariance for y1 and y2
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Conclusions and way forward

Conclusions

Influence of subjects has a variable effect, but it is detectable

Utility measures (marginally) improve both separate and simultaneous
preference estimation in panel data

Preference for heating devices are mostly stable across experiments

Way forward

Refine the influence effects separately at the attribute level (rather
than at the overall utility level)

Move to a simultaneous estimation (Structural Choice Models?) to
achieve efficiency
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