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Puzzle
• Gasoline taxes vary widely across the OECD, as 

does support for limiting greenhouse gas 
emissions via the Kyoto Protocol

• The reasons for these variations are not 
obvious

• For example, countries as similar as the US 
and the UK lie at opposite ends of the 
spectrum in terms of gas taxes and support for 
climate change amelioration
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Argument
• Malapportionment affects the rate at which 

governments tax gasoline and the extent to 
which they participate in global efforts to 
ameliorate climate change
– Malapportionment creates a “rural bias” in the 

legislature  

– Rural voters rely more heavily on fossil fuels 

– Hence, malapportioned political systems should 
have lower gas taxes, and less commitment to 
climate change amelioration, than other systems



Urban-Rural Preferences for 
Environmental Taxes

• Preferences differ across rural and urban 
constituencies within industrialized countries

• Rural residents prefer lower environmental taxes 
because:
– They are more dependent on fuel than urbanites. 

Farming and ranching are energy-intensive businesses 
and rural residents travel longer distances

– Rural residents may also experience fewer observable 
externalities of gasoline consumption (local air 
pollution, traffic congestion)
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Malapportionment
• Malapportionment occurs when geographic 

constituencies have shares of legislative seats 
that are not equal to their shares of population
– The U.S. has one of the most malapportioned systems 

in the world, due to the Senate, where political power 
is apportioned equally among the states, regardless of 
their population (creates a huge rural bias)

• We argue that gasoline tax policy will bend to the 
will of rural voters where malapportionment 
magnifies rural influence



Malapportionment and Gasoline Taxes



Malapportionment and Gas Taxes in 30 Countries
(1) (2) (3) (4) (5)

Malapportionment -1.809 -1.97 -1.771 -1.619 -1.623
(0.592)*** (0.448)*** (0.410)*** (0.676)** (0.726)**

GDP per capita (1,000s) 0.013 0.018 0.018 0.018
(0.003)*** (0.003)*** (0.005)*** (0.005)***

CO2 Emissions per capita -0.022 -0.022 -0.027
(0.008)** (0.010)** (0.013)*

Taxes on Income, Profits, -0.006 0.0004
Capital Gains (% of GDP) (0.009) (0.023)

Proportional 
Representation 0.03

(0.074)

Constant 0.683 0.479 0.582 0.664 0.592
(0.059)*** (0.060)*** (0.079)*** (0.094)*** (0.118)***

Observations 30 30 30 26 18
R-squared 0.25 0.54 0.64 0.54 0.67



Malapportionment and Kyoto

• Does malapportionment magnify rural bias in 
other environmental policies, such as Kyoto 
ratification?
– Rural areas produce more pollution than cities 

(Dodman, 2009)

– Rural interests in the U.S. frame the issue of cap and 
trade as a “gas tax”

• We hypothesize that malapportioned political 
systems will take longer to ratify Kyoto



Kyoto Ratification

• We use survival analysis, with spell before 
ratification as the dependent variable
– Process similar to Fredriksson et al. (2007), Zarhan et al. 

(2007), and Von Stein (2008).  

• We add our measure of malapportionment to 
Von Stein’s (2008) replication data to test 
whether it increases the spell.
– Limit the sample to Annex 1 countries, where cuts 

are binding.  
– Control for other confounds from the literature



Malapportionment and Kyoto Ratification in Annex 1 Countries
Average Malapportionment -10.17 -24.96 -23.36

(5.142)** (9.504)*** (11.78)**

Deviation from 1990 level of CO2 or target -2.561
(1.173)**

-2.305
(1.126)**

Natural log of GDP per capita 2.782
(1.242)**

2.947
(1.305)**

Polity2 score 0.366 0.167
(0.196)* (0.232)

EU candidate 2.315 2.791
(0.904)** (1.082)***

Year -2.828 -2.939
(1.364)** (1.416)**

Constant -26.10 -104.3 -115.8
(5.343)*** (36.18)*** (42.96)***

Probability > χ2 0.048 0.0102 0.0000
ln_p 1.862 3.252 3.334

(0.213)*** (0.378)*** (0.398)***
Number of observations 104 99 99
Number of countries 20 19 19
Coefficients for some controls not shown
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Conclusions

• We find robust evidence that malapportioned 
political institutions lead to a rural bias in 
environmental policy.
– Rural constituents express less support for 

environmental taxes

– Malapportioned legislatures are associated with lower 
gasoline taxes

– Malapportioned countries take longer to ratify Kyoto
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