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Households and Emissions

Consumers are significant polluters.

I 21% of GHG are residential (EPA).

I 19% of GHG are light duty vehicles and air transportation
(EPA).

Household emissions reduction is necessary condition for any
climate policy.

I Must understand factors driving conservation and adoption of
more energy efficient goods.



Households and Emissions

Household emissions reduction is a well studied area.

1. Adoption of “green” technologies.

Hausman (1979), Jaffe and Stavins (1994), Saphores, Nixon, Gounseitan, and Shapiro (2007), and

Herberich, List, and Price (2011)).

2. Private Provision of Environmental Quality.
Kotchen and Moore (2007), Borcvhers, Duke, and Parsons (2007), Jacobsen (2010), Jacobsen, Kotchen,
and Vandenbergh (2012), Allcott (2011), Ferraro and Price (2011)).

Key insight: Households have heterogeneous WTP for energy
saving technologies and/or provision of environmental quality.

I Saphores et. al. (2007) find 35% of people WTP premium for
energy efficient computer; 8% WTP premium over 10%.
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Households, Emissions & Heterogeneity

What is driving heterogeneity in WTP to be “green”?

1. Behavioral issues.
I Dual self, limited attention, bounded rationality.
I Hausman (1979) and Allcott, Mullainathan, and Taubinksy (2012).

2. Non-pecuniary channels
I Change in MC of consumption.
I Jacobsen, Kotchen, and Vandenbergh (2012) and Ferraro and Price (2011).
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Households, Emissions & Heterogeneity

Our Contribution: We develop an alternative explaination of
observed heterogeneity in WTP.

I Heterogeneity in benefits received from public goods provision.
ex: Charness and Rabin (2002) preferences.

I All agents face identical increasing MC of provision curve.
Accords well with engineering estimates.
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Results:

1. Composition of public good provision is inefficient in private
equilibrium
Equimarginal principle is violated.

2. Counterintuitive results w.r.t. alternative policy instruments.
Technology standards always beat taxes.
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Theoretical Model

Traditional Agents (Non-Greens)

Ui (ci ,X |Θ) = ci + fi (X )

s.t. yi = ci + h(xi )

⇒ Ui (ci ,X |Θ) = yi − h(xi ) + fi (X ) (1)

Cost of public goods provision is convex: h′(·) > 0, h′′(·) > 0

Green Agents

Ui (ci ,X |Θ) = ci + fi (X ) + sΣj 6=i fj(X )

s.t. yi = ci + h(xi )

⇒ Ui (ci ,X |Θ) = yi − h(xi ) + Ṽ f (X )|Ṽ=1+s(N−1) (2)

α = percent “green” agents. ⇒ X = αNx∗G + (1− α)Nx∗U
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α = percent “green” agents. ⇒ X = αNx∗G + (1− α)Nx∗U



Theoretical Model

Figure: Engineering Cost of Improved Fuel Economy, Typical Compact
(NRC 2002).



Theoretical Model

Result 1: Green agents always provide more of the public good
than the non-green agents.

Result 2: For any given level of public good provision, it is cost
minimizing to have all agents provide the same level of public good.
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Theoretical Model

Result 3: For any level of public goods provision, a technology
standard is always more efficient than a price instrument.

NOTE: At the consumer level, a quantity instrument acts as a
price instrument.
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Results

Result 4: The provision of green agents in the case of price
instruments, x tg , and the needed price instrument/subsidy, τ , to
attain any public good level are both always decreasing in the
percentage of green agents, α, while the former is increasingin
strength of green preference, Ṽ .
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Result 5: For any level of regulated public goods provision X̃ such

that X̃
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Discussions

Two examples:

1. Light bulbs: Incandescent, Halogen incandescent, CFL, LED
and California’s AB 1109 and Federal Law.

2. Autos: CAFE standards in effect subsidize all fuel efficient
autos. Gas guzzler taxes act only on non-greens.



Conclusions

I Heterogeneity in WTP for “green” technologies exists but
underlying source uncertain.

I If heterogenity is drivin by WTP for public good and adoption
costs are convex then private equilibrium is inefficient.

I Costs of achieving any given level of public good provision
(abatement) is lower under a standard in this case.

I Future work should relax assumption on multiple margins
(e.g., car choice and miles driven) and cost curve.


