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Abstract

Protecting the environment is often plagued by collective action problems, and so it is important
to understand what motivates politicians to act. This paper dwells on whether public information
can influence demand in the population, and, if so, what are the relevant channels. I exploit the
publishing in 1962 of the influential environmental science book Silent Spring - and the availability
of U.S. congressional roll-call votes and census data, - to analyze how demand for environmental
regulation changes in response to a radical informational shock. I define demand in terms of the
total number of ‘green’ votes in Congress. My analysis has two steps. First, I evaluate the impact of
my shock on average propensity for politicians to vote in favor of ‘green’ regulation, and find effects
between 5 and 33pp. Then, I look for heterogeneous effects of the shock, by including interactions
with education, income, and exposure, and propose a framework to interpret my findings. My results
suggest that public information, education and income interact in the demand for environmental
regulation.

1 Introduction

How to control pollution and climate change in the face of increasing global demand for energy are
among the most pressing policy challenges facing the world today1. The rapid growth of world popu-

∗I’m very grateful to Adriana Lleras-Muney and Leah Platt Boustan for their guidance, support and valuable comments
throughout the year. I am also grateful to Mathew Kahn for his insights regarding environmental economics, Till Von
Wachter, Moshe Buchinsky, Walker Hanlon, Dora Costa and David Atkin for their patience and valuable comments, and
Owen Hearey, for enriching conversations and technical support. In addition, I’d like to thank Jeff Lewis for providing
access to descriptions of regulations voted in congress and congressional shapefiles, and Jon Agnone and Robert Brulle
for kindly sharing data from previous papers. Note: this paper is still not finished, I will continue to work during the
summer in data collection, robustness checks, and alternative analysis. Comments are welcome.

1See OECD green growth studies (2011), Jänicke (2012) or Acemoglu (2012) for additional references.
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lation and catch-up of developing countries has been closely accompanied by the rapid increase in all
forms of pollution, a threat to the health and well-being of current and future generations. Despite its
importance, the world is failing to control pollution effectively, with some of the most powerful coun-
tries among the top CO2 polluters2. Since protecting the environment is often plagued by collective
action problems, it is important to understand what motivates politicians to act. This paper focuses
on the U.S. case, argues that (a) public information increases awareness, and dwells on (b) whether
awareness can influence demand for environmental regulation in the population, and (c) what are the
relevant channels.

A potential problem is that the stock of information held by any given individual is often endoge-
nous, and distinguishing across potential mechanisms (for example, interactions of information with
education, income, and exposure to pollution) requires exogenous variation, which is especially hard to
find in this context. I get around this problem by exploiting a particular historical event in which an
informational shock reached a wide range of the U.S. population, providing information in a reasonably
exogenous, quick, and homogeneous manner. Serialized in The New Yorker during the summer of 1962
and published that September, Silent Spring was the first environmental science book to succeed in
bringing environmental concerns to the American public. It did so by documenting the detrimental
effects -particularly on birds- of the indiscriminate use of pesticides. It denounced that powerful syn-
thetic insecticides such as DDT were poisoning food chains, from insects upwards, that they had been
shown to cause cancer and that their agricultural use was a threat to wildlife. Though the focus was
on pesticides, the main takeaway was more general: the importance and fragility of our environment,
and the detrimental consequences of pollution. The book was highly publicized and covered by the
media, reaching a million sales by Carson’s death in April 1964.

This paper exploits the discontinuity in public access to environmental information that was pro-
vided by the publishing of Silent Spring - and the availability of U.S. congressional roll-call votes and
census data, - to analyze how demand for environmental regulation changes in response to a radical
informational shock. I define demand in terms of the total number of ‘green’ votes in Congress, where
green and non-green are defined as voting for or against pro-environmental legislation. My analysis has
three steps. First, I argue that information and awareness are positively related by looking at public
opinion surveys. Second, I evaluate the impact of the shock on average propensity for politicians to
vote in favor of green regulation, and find effects between 5 and 33 pp. Then, I look for channels,
i.e., heterogeneous effects of the shock. This is done by comparing the (average) characteristics of the
population who lived in congressional districts in which green politicians were elected defined as those
who would later vote in favor of green regulation, with those of populations living in districts where
non-green politicians were elected, before and after September 1962, and including interactions of the
shock with education, income, and exposure. The study encompasses the 84th through 91st Congresses
(January 3rd 1955 to January 3rd 1971). I find higher (positive) effects among the less educated. I
complement this before-after analysis with an intensity of treatment analysis that uses access to mass
media (TV) as a proxy of the intensity of the treatment after September 1962. I hypothesize that

2China and the United States, National Power Index, UN: combines weighted factors of GDP, defense, population and
technology.
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public information and education are substitutes in the production function of awareness, which in
turn raises demand for environmental regulation (and find evidence of this in the main specification).
Note that the interactions between information, education, awareness, income, exposure, and their
combined effect on overall demand for environmental regulation are not, ex-ante, clear. The possible
directions of the effects are discussed in detail in the next section.

It is also important to note that my approach to measuring demand for environmental regulation is
likely to understate it. Whether the channel is concerned constituents electing green representatives, or
the later trying to better represent their constituency, the link between public environmental concern
or willingness to act on that concern, and what their representatives actually do when elected to
office, can sometimes be a little bit blurry. Nonetheless, to the extent that politicians represent their
constituencies when voting, this setting can serve to measure demand for environmental regulation. I
am not the first to measure demand in this way. See, for example, Kahn (2001) for a discussion on the
validity of this methodology.

The rest of the paper is as follows. Section 2 presents a very simple theoretical framework and
motivates a role for the informational shock, section 3 describes the book, section 4 summarizes the
literature, section 5 describes the data, section 6 describes the empirical approach, section 7 presents
the results, section 8 provides robustness checks and section 9 concludes.

2 Framework

In my simple framework, (publicly available) information and (private) education are inputs in the
production function of awareness. Awareness, in turn, interacts with income and exposure to generate
demand for a clean environment. That demand might be observed when it translates into a variety of
actions. Some actions are directed towards obtaining protection against the harms of pollution. This
may be achieved by moving out of a polluted neighborhood, buying water and air filters, or purchasing
health insurance, among others. Other actions might be directed towards reducing pollution. This in
general requires some coordination. For example, driving green cars, using public transports, switching
to solar energy, or participating in elections and voting for politicians who push for environmental
regulation. In my paper, I will focus in this last one, which I will call demand for environmental
regulation. Income enters the framework in two ways: first, it influences education attainment, and
later, it influences demand and final action through its role in the budget constraint. Refer to Figure
?? in Appendix 1 for a graphic illustration.

Arrow 1 is a definition (or assumption) stating that the informational shock increases the stock
of public information available. All the other arrows illustrate testable hypotheses analyzed in this
paper. I start by arguing that the book did, in fact, increase overall awareness in the population (an
aggregation of arrow 2), by showing circumstantial evidence and analyzing the evolution of public
opinion surveys. Then, I conduct a direct effect or baseline analysis, where I control for education,
income and exposure to zero out education in arrow 2, all of arrow 4, and both directions of the
income effects (including arrow 5) to try to identify arrow 3. The heterogeneity analysis follows, and
interactions of the informational shock with education, income and exposure are used in the hope of
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learning more about the channels represented by arrows 2, 4 and 5, respectively. Note that arrow 2
suggests that the combined stock of information and education determines the level of awareness. How
this combination works is an empirical question.

The magnitudes and directions of the potential effects of these variables and their interactions in
final demand, are, ex-ante, unclear. Education is related to one’s ability to obtain process and/or act
upon scientific knowledge. One possible view on the matter, perfectly palpable in the case against
pesticides, is that pollution poses a direct threat to human health. In such scenario, Grossman (1972)
would predict that, as long as individuals recognize this, advances in environmental knowledge (and
access to information) will lead to improvements in environmental interest among the most educated
first, followed by eventual improvements among the less educated as knowledge diffuses. This suggests
a complementarity between education and information. It can be argued that this effect would be even
stronger in the areas that are most polluted, or in which environmental issues pose a more serious
threat to human health, at the time of the election. Moreover, this theory may also apply when the
worst consequences of environmental mistreatment lay ahead in the future - posing a stronger threat
in old age or even to future generations - to the extent that the highly educated are better at handling
inter-temporal trade-offs.

But perhaps the educated are neutral or even less likely to support collective action to protect the
environment in response to an informational shock. Take the extreme case in which information and
education are perfect substitutes. Then the shock will have no impact at all on awareness, and therefore
the cycle will stop. On the other hand, even if awareness is increased, the highly educated tend to
also be richer, and therefore able to protect themselves from (short−run) impacts of contamination, by
moving away from most polluted areas, or by having access to better products and services. Some of
the rich people might also be owners of, benefit from, or sympathize with the polluting firms/industries,
so health concerns are not the only variable at play. The effect of income is not clear-cut either, since
some low income individuals might work for polluted industries. The same happens with exposure to
pollution. The most exposed, as well as the poor, may face a trade-off between health and income. In
this case, those individuals who have the most to gain from environmental regulation (because they
are the most exposed) may also have the most to lose.

Thus, depending on the composition of the population, and on the complex interactions described
above, the effect of an informational shock could go both ways.

Research question and ideal experiment
In reality, potential endogeneity and complex interactions between income, education, and exposure

to pollution in the demand for environmental regulation, make their relative effects hard to disentangle.
An exogenous shock to informedness that affects those components differentially may help shed some
light on the mechanisms driving environmental demand. Using congressional district level data, I
would like to see whether more educated districts, or those more exposed to pollution, are more
likely to push for green regulation, in the face of a (positive) informational shock, relative to the
rest [were green is defined as pro-environment]. In an ideal experiment, I would have a sudden,
exogenous shock that increases information (I) uniformly across the population. In this ideal setting,
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∆I would not be correlated with the characteristics I’m interested in (such as education, level of
pollution, or type of agent), nor with the error term. In this scenario, a before-after analysis would be
valid for identification. My null-hypothesis is that information doesn’t have any interaction effects on
demand for environmental regulation. Thus, under the null, we would expect to see no changes in the
composition of demand before and after the shock. More on this is discussed in section 6.

3 The book

3.1 Intensity of treatment

Percent of households that own a T.V. set by county in the year 1960. To the right, the histogram subtracts the State
mean and shows within-state variability. Source: ICPSR-22720

Figure 1: Histograms
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Table 1: Heterogeneity analysis for all environmental issues, House [1970 pollution]

Dependent variable: binary vote index

(1) (2) (3) (4)

Treatment
mmm[date>1962-09-27]

0.193** -0.0617 -0.885 -7.305*

(3.34) (-0.14) (-0.45) (-2.27)
Pollution in 1970 mmm
m(Air Quality Index)m

0.000337 0.000483 -0.00111 -0.0527*

(1.18) (1.42) (-0.15) (-2.45)
Median family income 0.0000481** 0.0000402 -0.000291 -0.00154*

(3.10) (0.64) (-0.67) (-2.20)
Median years schooling,
persons 25+

-0.0398 -0.0541 -0.118 -0.773*

(-1.16) (-0.91) (-0.63) (-2.48)
Share of pollution
related deaths

6.937*** 7.011*** 7.105*** 7.096***

(5.10) (4.85) (4.77) (4.89)
(Treatment)*(Income) 0.00000450 0.000293 0.00138*

(0.07) (0.69) (2.05)
(Treatment)*(Schooling) 0.0240 0.0335 0.631*

(0.47) (0.19) (2.12)
(Treatment)*(Pollution) -0.000242 -0.000736 0.0449*

(-0.89) (-0.10) (2.18)
(Income)*(Schooling) 0.0000197 0.000132*

(0.63) (2.28)
(Income)*(Pollution) 0.000000845 0.00000960*

(0.77) (2.47)
(Schooling)*(Pollution) -0.000351 0.00440*

(-0.35) (2.09)
(Treatment)*(Income)*(Schooling) -0.0000157 -0.000115*

(-0.52) (-2.07)
(Treatment)*(Income)*(Pollution) -0.000000891 -0.00000841*

(-0.80) (-2.23)
(Treatment)*(Schooling)*(Pollution) 0.000564 -0.00373

(0.53) (-1.80)
(Income)*(Schooling)*(Pollution) -0.000000795*

(-2.38)
(Treatment)*(Income)*(Schooling)*(Pollution) 0.000000697*

(2.14)

Interactions NO NO DOUBLE TRIPLE

Observations 914 914 914 914
R-square 0.192 0.193 0.194 0.197
Adj. R-square 0.117 0.114 0.109 0.111
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Table 1: Heterogeneity analysis for all environmental issues, House (continued)

t statistics in parentheses (robust s.e., clustered by district.)

∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.005

Income denotes median family income; schooling denotes median years of schooling for persons 25 years old and up;
pollution denotes the 1970 air quality index reported by the EPA.

All columns have annual trend, trend by State, controls and district fixed effects. Controls include death rate, share
of pollution-related deaths, population, population density, share of urban population, share male labor force, share
labor force employed in agriculture, median age (years), labor force working outside county of residence, share using
public transport to work, share of occupied housing units w/ 1 automobile, manufacturing establishments w/ 100+
employees, share of non-white population and value of chemicals used for insect control on livestock.

This table includes my complete sample, environmental issues discussed in the House of Representatives
from January 1955 through January 1971. Standard binary vote count: Y/PY/AY=1, N/PN/AN=0

mmmmmmmmmmmmmmmmmm
mmmmmm-
mmmmmm
mmmmm-
mmmmmm-
mmmmmm
mmmmm-
mmmmm-
mmmmm
mmmmm-
mmmmm-
mmmmmm
mmmmm-
mmmmm-
mmmmmm
mmmmm-
mmmmm-
mmmmm
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Table 2: Intensity of Treatment for all environmental issues, House

Baseline Heterogeneity

(1) 1970 pollution (2) Cause of death (1) 1970 pollution (2) Cause of death
& cause of death & cause of death

Treatment intensity 0.00204** -0.000279
(3.25) (-0.85)

1970 air quality index 0.000345 (dropped)
(1.20)

Share of pollution
related deaths

6.880*** 2.542*** 7.185***

(5.08) (7.06) (4.99)
Median family income 0.0000476** 0.0000174**

(3.06) (2.60)
Median years schooling,
persons 25+

-0.0395 -0.0123

(-1.15) (-1.01)
(Treatment intensity)*
(Income)

0.0000188* -0.000000299

(2.56) (-0.14)
(Treatment intensity)*
(Schooling)

0.00981** -0.000981

(3.26) (-1.16)
(Treatment intensity)*
(Pollution)

0.000641** 0.210

(2.81) (1.44)
(Treatment intensity)*
(Income)* (Schooling)*

-0.00000166** 5.95e-08

(-2.79) (0.33)
(Treatment intensity)*
(Income)*(Pollution)

-0.000000112** -0.0000363

(-2.62) (-0.87)
(Treatment intensity)*
(Schooling)*(Pollution)

-0.0000563** -0.0201

(-2.62) (-1.40)
(Treatment intensity)*
(Income)*(Schooling)*
(Pollution)

9.75e-09** 0.00000399

(2.74) (1.12)

State fixed effects YES NO YES NO
District fixed effects NO YES NO YES

Observations 914 4720 914 4720
R-square 0.405 0.589 0.445 0.592
Adj. R-square 0.274 0.442 0.301 0.442
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Table 2: Intensity of Treatment for all environmental issues (continued)

t statistics in parentheses (robust s.e., clustered by district.)

∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.005

Treatment intensity is computed as the interaction between T1 (the main treatment) and the share of TV-owning
households by county in 1960. Income denotes median family income; schooling denotes median years of schooling
for persons 25 years old and up; pollution denotes the 1970 air quality index reported by the EPA or share of
pollution-related deaths as indicated in the headline.

All columns have annual trend, trend by State, and time-varying controls. Controls include death rate, share of
pollution-related deaths, population, population density, share of urban population, share male labor force, share
labor force employed in agriculture, median age (years), labor force working outside county of residence, share using
public transport to work, share of occupied housing units w/ 1 automobile, manufacturing establishments w/ 100+
employees, share of non-white population and value of chemicals used for insect control on livestock.

This table includes my complete sample, all environmental issues discussed in the House of Representatives
from January 1955 through January 1971. Standard binary vote count: Y/PY/AY=1, N/PN/AN=0

mmmmmmmmmmmmmmmmmm
mmmmmm-
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mmmmmm-
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Table 3: Intensity of Treatment for water -related environmental issues

Baseline Heterogeneity

(1) 1970 pollution (2) Cause of death (1) 1970 pollution (2) Cause of death
& cause of death & cause of death

Treatment intensity 0.00409** 0.00394***
(2.76) (5.38)

1970 air quality index -0.000323 (dropped)
(-0.93)

Share of pollution
related deaths

-0.110 -1.086* -0.549

(-0.05) (-2.07) (-0.26)
Median family income -0.0000349 -0.0000324*

(-1.52) (-2.21)
Median years schooling,
persons 25+

-0.0355 0.00782

(-0.63) (0.52)
(Treatment intensity)*
(Pollution)

0.000907** -0.0307

(1.96) (-0.10)
(Treatment intensity)*
(Income)

0.0000161* 0.000000111

(2.33) (0.04)
(Treatment intensity)*
(Schooling)

0.0125** 0.00159

(2.96) (1.15)
(Treatment intensity)*
(Income)*(Schooling)*

-0.00000165** -0.000000124

(-2.88) (-0.46)

(Treatment intensity)*
(Income)*(Pollution)

-0.000000132** 0.0000175

(-3.09) (0.27)
(Treatment intensity)*
(Schooling)*(Pollution)

-0.0000855** -0.00438

(-3.01) (-0.17)
(Treatment intensity)*
(Income)* (Schooling)*
(Pollution)

1.28e-08*** -0.000000207

(3.37) (-0.04)

State fixed effects YES NO YES NO
District fixed effects NO YES NO YES

Observations 401 1917 401 1917
R-square 0.365 0.584 0.403 0.590
Adj. R-square 0.228 0.436 0.249 0.44010



Table 3: Intensity of Treatment for water -related environmental issues (continued)

t statistics in parentheses (robust s.e., clustered by district.)

∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.005

Treatment intensity is computed as the interaction between T1 (the main treatment) and the share of TV-owning
households by county in 1960. Income denotes median family income; schooling denotes median years of schooling
for persons 25 years old and up; pollution denotes the 1970 air quality index reported by the EPA or share of
pollution-related deaths as indicated in the headline.

All columns have annual trend, trend by State, and time-varying controls. Controls include death rate, share of
pollution-related deaths, population, population density, share of urban population, share male labor force, share
labor force employed in agriculture, median age (years), labor force working outside county of residence, share using
public transport to work, share of occupied housing units w/ 1 automobile, manufacturing establishments w/ 100+
employees, share of non-white population and value of chemicals used for insect control on livestock.

This table includes only water-related environmental issues discussed in the House of Representatives from
January 1955 through January 1971. Standard binary vote count: Y/PY/AY=1, N/PN/AN=0

mmmmmmmmmmmmmmmmmm
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mmmmm-
mmmmm-
mmmmm
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3.1.1 Robustness

Table 4: Baseline specification for all environmental issues, alternative time periods, House

(1) [1970] (2) (3) (4) [1970] (5) (6)

01-03-1959 to 01-03-1967 mmmmm
(± 2 Congresses)

01-01-1960 to 12-31-1965 mmmmm
(± 3 years)

Treatment
[date>1962-09-27]

0.343*** 0.0874* 0.0882* 0.662*** 0.196** 0.196**

(4.01) (2.25) (2.10) (3.54) (3.22) (2.66)

District fixed effects NO NO YES NO NO YES

Observations 643 3152 3152 366 1916 1916
R-square 0.205 0.127 0.181 0.205 0.0692 0.183
Adj. R-square 0.0946 0.0949 0.0266 0.0356 0.0119 -0.0994
RMSE 0.422 0.449 0.465 0.453 0.480 0.506

t statistics in parentheses (robust s.e., clustered by district.)

∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.005

All models contain annual trend, trend by State and time-varying controls for: death rate, share of deaths associated to
pollution (pneumonia/cancer/food poisoning), population, population density, share of urban population, median family
income, median years schooling/persons 25+, labor force male, labor force employed in agriculture, median age (years),
labor force working outside county of residence, share using public transport to work, share of occupied housing units w/ 1
automobile, manufacturing establishments w/ 100+ employees, share of non-white population and value of chemicals used
for insect control on livestock.

This table includes the complete sample of environmental issues discussed in the House of Representatives
from January 1955 through January 1971. Standard binary vote count: Y/PY/AY=1, N/PN/AN=0
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Table 5: Placebo test using military issues, baseline & heterogeneity

(1) (2) (3) (4)

Baseline Heterogeneity

Treatment
mmm[date>1962-09-27]

0.259*** 0.264*** 0.347 -0.402

(8.10) (20.15) (0.19) (-1.07)

(Treatment)*(Income) 0.00000239 0.0000722
(0.01) (0.76)

(Treatment)*(Schooling) 0.0279 0.0830*
(0.17) (2.05)

(Treatment)*(Pollution) 0.00158 -1.996
(0.13) (-0.35)

(Treatment)*(Income)*
(Schooling)

-0.00000581 -0.00000875

(-0.20) (-0.96)

(Treatment)*(Income)*
(Pollution)

-0.00000113 0.000713

(-0.51) (0.41)

(Treatment)*(Schooling)*
(Pollution)

0.000197 0.142

(0.16) (0.23)

(Treatment)*(Income)*
(Schooling)*(Pollution)

5.12e-08 -0.0000881

(0.26) (-0.54)

District fixed effects NO YES YES NO
Controls YES NO

Observations 3625 19286 3625 19286
R-square 0.119 0.0932 0.129 0.0962
Adj. R-square 0.0990 0.0687 0.106 0.0712

t statistics in parentheses (robust s.e., clustered by district.)

∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.005

Income denotes median family income; schooling denotes median years of schooling for persons
25 years old and up; pollution denotes the 1970 air quality index reported by the EPA (in odd
columns) or share of pollution-related deaths (in even columns). All specifications include annual
trend, trend by State, and time-varying controls (the same as in the main regressions).

This table includes only military-related environmental issues discussed in the House of
Representatives from January 1955 through January 1971. Standard binary vote count.
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Table 6: Placebo test using military issues, intensity of treatment

(1) [1970] (2) (3) [1970] (4)

Baseline Heterogeneity

Treatment intensity 0.00272*** 0.00287***
(7.74) (19.07)

(Treatment intensity)*
(Income)

-0.000000320 -0.000000101

(-0.08) (-0.10)

(Treatment intensity)*
(Schooling)

0.0000867 0.000506

(0.05) (1.18)

(Treatment intensity)*
(Pollution)

0.0000633 -0.0603

(0.43) (-0.86)

(Treatment intensity)*
(Income)*(Schooling)

-3.37e-08 -4.37e-10

(-0.10) (-0.00)

(Treatment intensity)*
(Income)*(Pollution)

-1.96e-08 0.0000173

(-0.78) (0.92)

(Treatment intensity)*
(Schooling)*(Pollution)

-0.00000172 0.00688

(-0.12) (0.96)

(Treatment intensity)*
(Schooling)*(Pollution)

1.17e-09 -0.00000237

(0.52) (-1.37)

District fixed effects NO YES NO YES

Observations 3625 19286 3625 19286
R-square 0.117 0.0916 0.128 0.0960
Adj. R-square 0.0970 0.0670 0.105 0.0709
RMSE 0.392 0.397 0.390 0.396

t statistics in parentheses (robust s.e., clustered by district.)

∗p < 0.05, ∗ ∗ p < 0.01, ∗ ∗ ∗p < 0.005

Treatment intensity is computed as the interaction between T1 (the main treatment) and the share
of TV-owning households by county in 1960. Income denotes median family income; schooling
denotes median years of schooling for persons 25 years old and up; pollution denotes the 1970 air
quality index reported by the EPA (in odd columns) or share of pollution-related deaths (in even
columns). All specifications include annual trend, trend by State, and time-varying controls (the
same as in the main regressions).

This table includes only military issues discussed in the House of Representatives from
January 1955 through January 1971. Standard binary vote count.
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