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Abstract

As sustainable consumption becomes increasingly important, firms must better understand the drivers behind the consumption of
these products. This article examines the effects of mass media in the context of the U.S. hybrid vehicle market. Drawing on
monthly sales data, the authors provide evidence that the general coverage of climate change or global warming by major media
outlets exerts an overall positive impact on the sales of hybrid vehicles. This impact mainly comes from the media reports that
assert that climate change is occurring. In contrast, media coverage that either denies climate change or holds a neutral stance on
the issue has little impact. The authors provide preliminary evidence that a social norm advocating for environmentally friendly
consumption plays an important role in how media coverage affects consumer purchase. They provide implications for theory and
practice and call for future research that examines the causal impact of media in general on consumer decisions, especially in

domains that are crucial for the society.
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The primary purpose of gathering and distributing news and opin-
ion is to serve the general welfare by informing the people and

enabling them to make judgments on the issues of the time.
—Excerpt from the American Society of Newspaper Editors’
“Statement of Principles”

A major issue of the twenty-first century is the global concern
about climate change and global warming, which are increas-
ingly shaping the social and market landscapes. In a survey
undertaken by Global Scan/BBC World Service (2009), nearly
65% of respondents stated that the problem of climate change is
“very serious” and of importance to them. The same survey also
showed that 61% of respondents would support their govern-
ments making investments to address climate change, even if
those actions hurt the economy in the short run. Meanwhile,
individual consumers are themselves seeking alternatives that
are consistent with sustainable consumption (Leonidou, Leoni-
dou, and Kvasova 2010). A survey by McKinsey & Company
found that more than half of consumers globally were willing to
seek sustainable alternatives such as energy-saving and environ-
mentally friendly products to stop climate change (Bonini and
Oppenheim 2008). Given these trends, it is critical for firms and
policy makers to understand what influences the adoption and

diffusion of sustainable products throughout society (Bollinger
and Gillingham 2012; Gallagher and Muehlegger 2011).

We study this issue empirically in the context of the market
for hybrid vehicles in the United States. Even though a growing
body of literature has examined the drivers of hybrid vehicle
sales, most research has hitherto focused on the financial factors.
For instance, Diamond (2009), Beresteanu and Li (2011), and
Gallagher and Muehlegger (2011) show a positive relationship
between gasoline prices and the demand for vehicles with better
fuel economy and suggest that the purchase of hybrid vehicles is
influenced by consumers’ “total cost of ownership.” The litera-
ture has also studied the effects of government policy, especially
the financial incentives through tax exemptions or deductions
(e.g., Diamond 2009; Gallagher and Muehlegger 2011).

Yubo Chen is Senior Associate Dean, Professor of Marketing, and Director of
the Center for Internet Development and Governance, School of Economics
and Management, Tsinghua University, China (email: chenyubo@sem.tsinghua.
edu.cn). Mrinal Ghosh is Professor of Marketing, Eller College of Management,
University of Arizona, USA (email: mghosh@email.arizona.edu). Yong Liu
(corresponding author) is Professor of Marketing and Eller Professor, Eller
College of Management, University of Arizona, USA (email: yoliu@eller.
arizona.edu). Liang Zhao is Assistant Professor of Marketing, St. Ambrose
University, USA (email: zhaoliang@sau.edu).


https://orcid.org/0000-0002-2322-2349
https://orcid.org/0000-0002-2322-2349
mailto:chenyubo@sem.tsinghua.edu.cn
mailto:chenyubo@sem.tsinghua.edu.cn
mailto:mghosh@email.arizona.edu
mailto:yoliu@eller.arizona.edu
mailto:yoliu@eller.arizona.edu
mailto:zhaoliang@sau.edu
https://sagepub.com/journals-permissions
https://doi.org/10.1177/0022243719865898
http://journals.sagepub.com/home/mrj
http://crossmark.crossref.org/dialog/?doi=10.1177%2F0022243719865898&domain=pdf&date_stamp=2019-09-12

Journal of Marketing Research XX(X)

We complement this work by studying the effects of a dif-
ferent, yet critical, factor: mass media. Mass media outlets such
as newspapers, magazines, radio, and TV are a unique voice in
the marketplace that supplies society with news and reports that
are fundamentally different from firm-initiated marketing com-
munications; as such, mass media and media coverage can be
major social forces that have broad impact on consumers,
firms, and policy makers (Yanovitzky and Stryker 2001). We
specifically examine how the media coverage of climate
change affects the sales of hybrid vehicles in the United States."
The key novelty in our context and research question is that the
media reports of climate change are general; they are not spe-
cifically related to either a product category (automobile) or
any specific products within a category (firms or vehicle mod-
els). Studying the effects of general media coverage provides
important conceptual and methodological benefits.

Conceptually, focusing on the effects of general media cov-
erage enables us to investigate the impact of broad social move-
ments, which are independent of firm-centric and industry-
centric marketing actions. This helps shed light on the role that
media coverage plays in the consumption of products that are
relevant to the social movements. Drawing on the arguments
made by Chan (1998) and Yanovitzky and Stryker (2001), we
suggest that in the context of sustainable products such as
hybrid vehicles, mass media—through the coverage of climate
change—helps generate and enforce a social norm regarding
desirable socially conscious behavior. Such a social norm not
only reduces the private disutility that consumers face (because
hybrid vehicles are more expensive than their conventional
counterparts) but also enhances the private utility that consu-
mers get (by providing them with a symbolic status from
socially desirable purchase and consumption). It is through this
norm generation and enforcement role that mass media cover-
age can affect consumer behavior and positively influence
market-wide purchase of hybrid vehicles.

Methodologically, studying the general media coverage of
social issues, as opposed to category- or product-specific media
coverage, helps remove a key form of endogeneity associated
with the empirical analysis. For instance, both hybrid vehicle
sales and the media coverage of the automobile industry (or a
particular firm within that sector) could be influenced by unob-
served characteristics such as technological developments,
labor issues, or other macroeconomic events in the automobile
industry. Focusing on media coverage of general social issues
(e.g., climate change) that avoids any reference to automobiles
or hybrid vehicles helps obviate endogeneity issues related to
such unobserved characteristics.’

! News media and scientific reports frequently use “climate change”
interchangeably with “global warming.” In this article, we use “climate
change” to encompass both terms unless there is the need to specify both of
them.

2 Of course, other unobserved factors that simultaneously affect both the media
coverage of climate change and the demand for hybrid vehicles could still exist.
We account for this issue in several ways in the empirical study.

Across multiple empirical specifications, we find consistent
and robust evidence that media coverage of climate change has
a positive impact on the sales of hybrid vehicles. Equally
importantly, we find that this impact mainly comes from media
coverage that admits rather than denies climate change. In
contrast, media coverage that either takes a neutral stance or
denies climate change has little impact on hybrid vehicle sales.
Our results are robust to alternative specifications including the
use of lagged dependent variable and instrument variable esti-
mation. By comparing media coverage that mentions the social
norm versus coverage that does not mention the social norm,
we also provide preliminary evidence that social norms that
advocate for environmentally friendly behavior play an impor-
tant role in how media coverage affects consumer purchase of
sustainable products.

The rest of the article is organized as follows. In the next
section, we briefly review the literature on the motivations
behind the purchase of hybrid vehicles and the roles of mass
media. We follow that with the description of data, model
specification, and identification. We then report the results,
together with the robustness checks under alternative estima-
tion methods. We also present findings that shed further light
on the roles of media. Finally, we discuss managerial and the-
oretical implications and suggest directions for future research.

Conceptual Background

Sustainable Products and Hybrid Vehicles

The consumption of a sustainable or “green” product simulta-
neously serves two purposes. As a private good, the consump-
tion generates direct utility to the consumer. For instance,
hybrid vehicles provide transport at a lower operational cost.
As a public good, sustainable consumption in the form of using
hybrid vehicles provides important societal benefits, such as
reduced energy consumption and reduced greenhouse gas
emissions. Unfortunately, the public good nature of such prod-
ucts often poses a challenge for their adoption because the
societal benefits are diffuse, hard to quantify, and only obtained
at an unknown future date. Furthermore, consumers could free
ride on others’ purchase for these societal benefits. As Kahn
(2007) indicates, even people who label themselves as envir-
onmentalists may not always “practice what they preach.” In
addition, even with tax incentives, sustainable products are
often more expensive than conventional ones.

Given these challenges, what drives consumers’ purchase
behavior for sustainable products? Hybrid vehicles, which pos-
sess the private—public good duality, are an ideal context to
study this problem. First, automobiles have long been regarded
as a major contributor to air pollution and climate change3 ;
thus, concerns about climate change and the media coverage
of it are likely to have a major impact on the automobile mar-
ket. Second, in the form of hybrid vehicles, the auto industry

3 The International Energy Agency report (2007) suggests that by 2030 the
transport sector will account for 50% of worldwide greenhouse gas emissions.
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has a well-defined environmentally friendly alternative to con-
ventional products. Third, hybrid vehicles sell at a significant
price premium and provide relatively meager savings on the
total cost of ownership basis compared with their conventional
counterparts (Consumer Reports 2006). These meager savings
and the public-good nature of the benefits from lower emis-
sions act as major barriers for hybrids’ adoption.

Extant research in marketing on green products has mainly
focused on consumer attitude toward these products. Such
research includes how consumers form perceptions of green
products (Gershoff and Frels 2015; Lin and Chang 2012), how
the introduction of green products affects brand perception
(Olsen, Slotegraaf, and Chandukala 2014), and the effects of
environmental messages on consumer attitude (Kronrod, Grin-
stein, and Wathieu 2012). The actual purchase behavior in real
market settings has been rarely studied. One notable exception
is the study by Narayanan and Nair (2013), who focus on the
network effect and find that, in California, consumer purchase
of the Toyota Prius was affected by the installed base (i.e., the
number of consumers who previously bought a Prius) in the
same neighborhood. Multiple factors such as social prefer-
ences, word-of-mouth effect, and observational learning could
all contribute to the installed-based effect in their research. Our
focus, in contrast, is very different—rather than network or
peer effects, we examine the impact of mass media as a major
social force on the adoption of hybrid vehicles in the entire U.S.
market.

To elucidate the drivers of purchase behavior in this sector,
we draw on the theories and prior research that identify eco-
nomic versus noneconomic prosocial motives and the roles of
mass media. Table 1 summarizes the theoretical arguments and
methods used in representative studies in this domain. We
briefly discuss the key issues next.

Motivation for Hybrid Vehicle Purchase

Economic motives. Research on the extrinsic, financial factors
that influence the purchase of hybrid vehicles has found a
strong relationship between gasoline price and the adoption
of fuel-efficient vehicles. Studies such as Diamond (2009),
Beresteanu and Li (2011), and Gallagher and Muehlegger
(2011) show that savings on fuel cost—and consequently, the
total cost of ownership—is a key driver of adoption. The find-
ings related to government incentives, however, are mixed. For
instance, Diamond (2009) finds very limited sales effect of tax
incentives, whereas Gallagher and Muehlegger (2011) find that
the upfront state sales tax waivers are three times more effec-
tive than the delayed income tax credits in stimulating hybrid
car sales.

Intrinsic and social status motives. Prior research has also found a
significant influence of intrinsic factors on hybrid vehicle pur-
chase. Using the share of Green Party-registered voters to
proxy the degree of environmentalism in a community, Kahn
(2007) shows that communities with more environmentalists
have more hybrid car adopters. Likewise, Gallagher and

Muehlegger (2011) find that per capita membership in the
Sierra Club is positively related to owning fuel-efficient hybrid
vehicles. Narayanan and Nair (2013) find an installed-base
effect on the adoption of a particular model (Toyota Prius) in
California. In a different category of sustainable products, Bol-
linger and Gillingham (2012) also find a peer effect in the
diffusion of solar photovoltaic panels.

These findings are consistent with experimental research
that shows the effect of image/identity on prosocial behavior.
For instance, Ariely, Bracha, and Meier (2009) find that image
motivation is an important driver of donations to charity and
that this effect is stronger in public than in private settings.
Likewise, Griskevicius, Tybur, and Van den Bergh (2010) find
that activating status motives not only leads individuals to
choose green products over more luxurious nongreen products
but also increases the desire for green products when the shop-
ping is public (vs. private) and when the green products are
costlier than nongreen products. Collectively, these studies
suggest that prosocial behavior could be motivated by an indi-
vidual’s desire to adhere to a social norm through enhancing his
or her public identity or image.

The Role of Mass Media

A large body of literature in communication, environmental
management, public health, and economics has discussed the
roles of media and its impact on the public. However, the
literature has focused on different roles, and the findings
regarding the impact of media are far from conclusive (for a
summary, see Table 1). Several scholars have noted that while
it is easy to inform the public about problems and suggest
solutions, it is much more difficult to motivate and achieve
actual behavioral changes (e.g., Aavage 2004; Atkin and Wal-
lack 1990; Felson 1996).

A key role of media in bridging the gap between awareness/
attitude and behavior is the creation and the enforcement of
social norms. With strong social norms in place, consumers are
more likely to act on their attitudes if the attitudes are consis-
tent with the social norm. For instance, Chan (1998) finds that
social norms are a key predictor of recycling behavior and that
the mass media is a major source in the creation of such social
norms. Likewise, Yanovitzky and Stryker (2001) show that the
media coverage of youth binge drinking helps shape and rein-
force the social norm, which increases social disapproval and
consequently leads to a change in behavior.

Consistent with these arguments and the findings on buying
behavior in other environmentally friendly product categories
such as solar panels (Bollinger and Gillingham 2012), we con-
tend that the purchase of hybrid vehicles is influenced by social
norms (Axsen and Kurani 2009) and that the role of mass media
in creating and facilitating such social norms is particularly
relevant. Media coverage of climate change, especially cover-
age that informs the public about the issue and argues for the
importance of that reducing our carbon footprint, can create a
social norm that promotes and supports environmentally
friendly behavior (Holt and Barkemeyer 2012) and motivates
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Table 1. Comparison of Related Literature.

Study (Method) Research Issues Key Findings

Theoretical Arguments

The Literature on Hybrid Vehicle Sales

Diamond (2009)
(Secondary-data
econometric study)

Impacts of U.S. government
incentives on the
adoption of hybrid
vehicles

Gallagher and Muehlegger Effects of state tax
(2011) (Secondary-data incentives on consumer
econometric study) purchase of hybrid
vehicles

Impacts of gas prices and
income tax incentives on
hybrid vehicle demand

Impacts of consumer
environmental ideology
on consumer purchase of
hybrid vehicles

How to properly estimate
the installed-base effect
in consumer adoption

There is a strong relationship between gas
price and hybrid adoption but a much
weaker relationship between government
incentives and hybrid adoption.

State sales tax waivers are three times more
effective than state income tax credits.

Beresteanu and Li (2011)
(Secondary-data
econometric study)

Kahn (2007) (Secondary-
data econometric
study)

Both gas price and federal tax incentive help
increase hybrid vehicle sales, but the
federal tax incentive is not very effective.

Environmentalists are more likely to purchase
hybrid vehicles than nonenvironmentalists.

The authors use an instrument variable and a
new bias-correction approach to identify
the installed-base effect in consumer
adoption of Toyota Prius in California.

Narayanan and Nair
(2013) (Secondary-data
econometric study)

Consumers will highly discount most
government incentives, which are not
usually offered up front.

The form of the government incentives is as
important as the incentive amount.

Only individuals whose income tax liability is
greater than the tax credit can enjoy the
maximum benefit.

Sustainable lifestyle helps environmentalists
reduce utility loss from pollution, adhere to
the green neighborhood social norm, or
enhance their moral authority.

Observing others’ adoption can increase
consumer purchase due to social
preferences, observational learning, word
of mouth, or network effects.

The Psychology/Behavioral Economics Literature on the Motivation of Prosocial Behavior

Ariely, Bracha, and Meier
(2009) (Experimental
study)

Effects of image motivation
and monetary motivation
as drivers in prosocial
behavior

Image motivation is important for prosocial
behavior (charity donation), has stronger
effects in public than private settings, and
can be crowded out by monetary
incentives in public settings.

Effects of status motivation Activating status motives leads people to
on the purchase intention ~ choose green products, especially when
of green products green products cost more and in public.

Griskevicius, Tybur, and
Van den Bergh (2010)
(Experimental study)

With extrinsic incentives, the image value of
prosocial act gets diluted, as an individual is
suspected to be acting prosaically for the
extrinsic rewards rather than out of
intrinsic motivation.

Altruism can function as a costly signal
associated with status, which motivates
consumer purchase decision.

Literature on the Role of Media and its Impacts on Individual Behavior Change

Mazur (1981) (Case study) How does media coverage
affect public perception of
scientific controversies?

What drives media slant or
bias?

The increase of media coverage of a scientific
controversy can increase public opposition
against the new technology.

Consumer ideology strongly affects media
slant.

Gentzkow and Shapiro
(2010) (Secondary-data
econometric study)

Gunther (1992) (Survey
data research)

What drives the skeptical
public attitude toward
media?

Effects of mediated health
communication
campaigns on behavior
change

The role of mass media in
promoting the voluntary
waste recycling behavior

The norm reinforcement
role of media on health
behavior changes

The social group identification has the
strongest effect on audience’s distrust on
media.

Deliberate health media campaigns have small
effects on behavior change. Only 3%-5%
target population change behavior after
nonenforcement campaigns.

Mass media is a2 major source of social norm,
which is one of the main factors in
predicting recycling behavioral intention.

The impact of media coverage on behavior
change is mediated by changes in the social
acceptability of the risky behavior.

Snyder et al. (2004)
(Meta-analysis of
survey data research)

Chan (1998) (Survey data
research)

Yanovitzky and Stryker
(2001) (Survey data
research)

Media play an active role in shaping and
constructing controversy rather than just
reporting it.

Media reflect and thus are biased by the
ideology of the consumers.

Media credibility is more about a receiver
assessment than source characteristics.

It is more difficult to achieve behavior change
than to inform problems and solutions, or
to motivate change, due to the knowledge-
behavior gap.

Media play an important role in setting up the
expectation and behavior role model in
society.

Media can play indirect roles in behavior
change through norm-reinforcement and
increasing the social disapproval.

This Study

This study (Secondary-
data econometric
study)

Effects of media coverage of Greater media coverage increases the hybrid
climate change on hybrid car sales at the model level. However, this
vehicle purchase impact mainly comes from media reports

that admit climate change. In contrast,
media coverage that either denies climate
change or holds a neutral stand on the issue
has little impact.

Greater media coverage helps reinforce
sustainable consumption as a social norm,
which increases the social status signaling
value for consumers and leads to increased
adoption.
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Table 2. Vehicle Models in the Data.

Number of

Month of Model-Month
Vehicle Model Market Entry Observations
Ford Escape Hybrid April 2005 31
Honda Accord Hybrid April 2005 31
Honda Civic Hybrid July 2004 40
Honda Insight February 1999 76
Mercury Mariner Hybrid October 2005 25
Lexus GS450h April 2006 19
Lexus RX400h October 2005 24
Toyota Camry Hybrid May 2006 18
Toyota Highlander Hybrid November 2005 24
Toyota Prius July 2000 88

Total model-month observations 376

Notes: There were five month observations missing for Honda Insight and one
month missing for Lexus RX400h.

consumers to purchase sustainable products such as hybrid
vehicles. As noted previously, image motivation is key for
publicly visible prosocial behavior (Ariely, Bracha, and Meier
2009; Griskevicius, Tybur, and Van den Bergh 2010). Thus,
sustainable consumption such as the purchase of a hybrid vehi-
cle also functions as a conspicuous display of compliance with
a social norm and often as a signal for social status.

In summary, we predict that the media coverage of climate
change, regardless of whether the news reports mention a spe-
cific product category, can positively influence the consump-
tion of sustainable products due to a norm creation and
enforcement role. This is particularly true for the media cov-
erage that admits climate change. We will test this prediction in
the specific context of hybrid vehicles.

Data

We compiled our data from several sources. The hybrid vehicle
sales data were purchased from CNW Marketing Research,
beginning with 1999 when the first hybrid vehicle, Honda
Insight, was introduced. The data period runs from December
1999 to October 2007, for a total of 95 months during which the
monthly unit sales for 12 hybrid vehicle models are available.
Two models are excluded due to very limited market presence
and extremely low sales toward the end of the study period. The
remaining ten models included in our study belong to three
major automobile firms (Toyota, Honda, and Ford) and include
the Ford Escape Hybrid, Mercury Mariner Hybrid, Honda
Accord Hybrid, Honda Civic Hybrid, Honda Insight, Toyota
Highlander Hybrid, Lexus GS450h, Lexus RX400h, Toyota
Camry Hybrid, and Toyota Prius. Because some models were
introduced or terminated during the study period, not all mod-
els have sales in all months. The data comprise 376 vehicle
model-month observations. Table 2 provides the month of mar-
ket entry and the number of model-month observations for each
vehicle model.

Media Data and Variables

We collected the data on media coverage of climate change/
global warming from the LexisNexis Academic database
through keyword search. Environmental research (Palfreman
2006) indicates that “climate change” and “global warming”
are used interchangeably by scientists and journalists. Thus, we
searched for news articles containing either term in 12 major
U.S. news outlets (New York Times, Washington Post, Wall
Street Journal, USA Today, US News & World Report, News-
week, CNN, Fox News, ABC, NBC, CBS, and NPR). We used
two criteria to select these media. The first was the popularity
of the media outlet. According to the Project for Excellence in
Journalism (www.stateofthenewsmedia.org), these 12 media
consistently have more readers, viewers, or listeners than oth-
ers and are among the most influential national news outlets.
The second criterion was that because these media outlets have
been studied in previous research, we could employ established
results when coding certain variables such as media ideology
(Groseclose and Milyo 2005). Compared with previous
research on climate change that covers four to eight news
media (Boykoff and Boykoff 2004, 2007; Boykoff and Rajan
2007), we took a more comprehensive approach and included
media outlets from a variety of communication channels (i.e.,
newspaper, magazine, TV, and radio).

This search resulted in a total of 20,670 news articles on
climate change and/or global warming. Through its SmartIndex-
ing Technology, LexisNexis also supplements each article with a
list of index terms that indicate the relevance of each term to the
article. The relevance scores range from 0% to 100%, with a
higher percentage indicating that a particular term (e.g., “climate
change”) is more relevant to the article. These scores provide a
good measure of whether climate change is the central focus for
each article. We collected the relevance scores for “climate
change” and “global warming” separately and used the higher
score as the measure for its overall relevance to the article. We
then summed the relevance scores over all news articles for a
media outlet in a given month to generate the relevance-
weighted measures of media coverage for that time period.

We then used content analysis (e.g., Kerlinger 1973) to code
the sentiment of each article. Eleven coders, graduate and
senior undergraduate students in a major business school, were
trained to read and code the 20,670 news articles on whether
they admit, deny, or are neutral to climate change as an envi-
ronmental concern. The coders were required to discuss with
the researchers any issues during the coding process to ensure
quality and consistency. Finally, we obtained the number of
words appearing in each news article.

Vehicle Characteristics and Other Variables

We collected the following data from other sources. First, we
obtained information on the fuel economy of each vehicle
model from fueleconomy.gov. The U.S. Department of
Energy’s (DOE’s) Office of Energy Efficiency and Renewable
Energy maintains this website as the “official U.S. government
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Table 3. Descriptive Statistics and Correlations Among Key Variables.

Variable and Data Source Mean SsD | 2 3 4 5 6
I. Vehicle sales (monthly units; CNW Marketing Research) 223593  3,195.32 —

2. Media coverage (relevance-weighted; LexisNexis) 99.73 85.18 187 —

3. Fuel economy (combined MPG; DOE) 38.29 10.43 170 —364 —

4. Tax incentive (in $; EPA and DOE) 968.41 643.89 122 274 —-295 —

5. Vehicle design rating (I ~5; J.D. Power Associates) 3.44 82 —-.028 —-.022 -360 —.162 —

6. Vehicle price (MSRP; the “Auto” section on msn.com) 22,552.21 7,213.00 -212 334 —.747 .079 606 —
7. Gasoline price (cents per gallon; EIA) 170.51 3832 229 646  —.486 467 198 379

Notes: EIA = U.S. Energy Information Administration. All dollar values are inflation-adjusted.

source for fuel economy information.” The fuel economy of
each vehicle model is the composite miles per gallon (MPG)
that incorporates both city and highway MPG.* The fuel econ-
omy does not change within a particular model year.

Second, we obtained the annual vehicle design ratings from the
Automotive Performance, Executive and Layout (APEAL) Study
conducted by J.D. Power and Associates. Ranging from one to
five, with five being the highest, these ratings are an integrated
measure of four important vehicle attributes: overall vehicle per-
formance, style, features and instrument panel, and comfort.

Third, we used data from the U.S. EPA and DOE websites to
compute the tax incentive available for each hybrid model. The
buyer of a hybrid vehicle was entitled to receive a $2,000 tax
deduction before 2006 (Diamond 2009). Given an average tax
rate of 28%, this translates to a $560 tax incentive for each
purchase. After January 1, 2006, the tax credit ranged from
$250 to $3,150 before being phased out. Our model-specific
measure included both forms of benefits (tax deduction and
credit) and spanned from 1999 to 2007. The dollar values were
inflation-adjusted using December 1999 as the baseline.

Finally, we obtained the manufacturer suggested retail price
(MSRP) from the automotive section of msn.com. The dollar
values were inflation-adjusted using December 1999 as the
baseline. We also gathered gasoline price data from the U.S.
Energy Information Administration website, which provides
monthly retail gasoline prices (in cents per gallon, inflation-
adjusted) for all grades and formulations.

Model Specification and Identification

Table 3 presents the descriptive statistics for the main variables
and their corresponding data sources. Figure 1 illustrates how
the number of news reports related to climate change correlates
with the overall hybrid vehicle sales for the study period.
Media coverage, in term of the number of reports, increased
from approximately 70 articles in December 1999 to more than
700 in October 2007. In the same time period, the monthly
hybrid vehicle sales ranged from a few dozen to almost
45,000 units. Prior to 2004, the trajectory of sales was mostly

# The formula that the U.S. Environmental Protection Agency (EPA) website
provides is 1/[(.55/city MPG) + (.45/highway MPG)]. In the estimations
reported in subsequent sections, we scale the values of fuel economy by
1,000 to enhance readability.

flat, but media coverage had much greater variation. Both
media coverage and hybrid vehicle sales experienced robust
growth after 2004 (around month 60), even though significant
variation continued to exist for each variable.

Model Specification

We model the overall demand for a hybrid vehicle as a function
of the media coverage of climate change, fuel economy of the
vehicle, overall vehicle design, tax incentives, vehicle price, and
a set of control variables. The model specification is as follows:

Sales;;; = B;MediaCoverage;_| + BzFuelEconomyijt
+ B;Designjj + B4 TaxIncentive;j; + BsMSRP;;
+ BgGasPrice; + B,Seasonality, 4+ BgYear, + BoFirm;
+ BjoModelAge;;; + B;MediaCovariates; + &j.

(1)

Because sales and vehicle attributes are specific to a vehicle
model and a particular month, our analysis is at the model-
month level. Sales;j; is the unit sales of vehicle model i from
firm j in month t. MediaCoverage,_; is the relevance-weighted
number of media reports in the preceding month. The next five
variables are fuel economy, J.D. Power Associates’ annual
vehicle design ratings, tax incentives, vehicle MSRP, and
monthly gasoline price, respectively. Because auto sales often
exhibit seasonal variation, we control for within-year cyclical
patterns using seasonality dummies to indicate each quarter of
the year. For instance, auto sales in general are higher around
Memorial Day and during the fourth quarter.

We include year dummy variables in the estimation. Such
year-fixed effects serve two important purposes. First, they
provide direct control for the impact of climate change on
hybrid vehicle sales over time. Second, beyond the climate
impact, year-fixed effects also control for trend in the hybrid
vehicle sales due to both supply-side factors (e.g., technologi-
cal development, manufacturing capabilities) and consumer
factors (e.g., familiarity with the category).

We further include several covariates in the specification.
First, to control for the baseline demand differences between
different manufacturers, we include firm-specific dummy vari-
ables to capture firm-fixed effects. Consumer choice of auto-
mobile products often occurs on vehicles with a similar size or
style between different manufacturers, because the need for a
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Figure 1. Patterns of media coverage of climate change and the number of hybrid vehicles sold.

certain vehicle size or style is usually the first decision. For
instance, consumers are more likely to decide whether to buy a
Honda Accord or a Toyota Camry than to decide whether to
buy a Honda Accord sedan or a Honda Pilot SUV. Thus, it is
important to control for the firm-fixed effect.’

Second, consumer awareness of particular vehicle models
may vary with the newness of the model in the market. We thus
calculated the age of each hybrid model (in months) since its
initial launch and included it in the estimation.®

Third, we control for two media covariates: coverage depth
and potential ideology effects associated with the media. For
coverage depth or details in media reports, we include the
average length of the media articles for each month. For poten-
tial influence of media ideology, we included the monthly
average Americans for Democratic Action (ADA) score for the
news reports. The ADA score measures the media ideology
ranging from “extremely conservative” (0) to “extremely lib-
eral” (100). We adopted the ADA scores estimated by Grose-
close and Milyo (2005) for the news media in our data and
computed the monthly average based on the number of news
reports by each media.

Identification

The set of independent variables identified in the previous
subsection cover important firm-, model-, and month-level fac-
tors that could influence hybrid vehicle sales. For proper iden-
tification of the effects, however, it is necessary to consider the
potential endogeneity that could arise due to simultaneity and
omitted variables (Meyer 1995).

5 Alternatively, one can use firm-year fixed effects. However, doing so did not
change our results but caused multicollinearity problems in the estimation.

¢ We thank an anonymous reviewer for this suggestion. Moreover, controlling
for the entry/exit of each vehicle model does not change our results. In all
analyses, we checked the variance inflation factor to ensure that
multicollinearity is not a problem.

In our context, the basic concern regarding simultaneity is
about reverse causality. Specifically, the relationship between
media coverage and hybrid vehicle sales could be bidirectional.
However, this is unlikely in our data. Note that our sales mea-
sure is for particular hybrid models in each month, and the
media variable is the news coverage on climate change in 12
specific news outlets. It is rather implausible for the sales of a
particular vehicle model to influence the media coverage over
general climate change issues.

The issue of omitted variables is about unobserved social
trends or cultural shifts that could influence both the media
coverage of climate change and the consumer purchase of
hybrid vehicles; not accounting for these unobservables could
result in biased estimates. Note that our estimation includes
year-fixed effects. Consistent with the “unobserved effect
models” (Germann, Ebbes, and Grewal 2015), these year-
fixed effects help control for the omitted variables. The iden-
tifying assumptions are as follows: (1) the omitted variables
are time variant in the yearly time periods, and (2) there is
clear variation in media coverage and hybrid vehicle sales for
estimation. Both of these assumptions hold. First, unobserved
social trends or cultural shifts are likely to develop over
longer time periods (i.e. annually rather than weekly or
monthly). Year-fixed effects thus provide good control for
these unobserved effects.

Second, with both firm- and year-fixed effects incorporated
in the model, the estimation of Equation 1 relies on within-firm
and within-year variance for identification. Figures 2 and 3
provide the model-free evidence. In Figure 2, the sales of
hybrid vehicles within firms (using Toyota and Ford as exam-
ples) are plotted against the media coverage of climate change
in the previous month. As the plots show, there is significant
variance in both media coverage and within-firm sales. Even
though Toyota had greater overall sales volume than Ford (this
difference will be captured by firm-fixed effects), the hybrid
vehicle sales in both firms exhibit a positive correlation with
lagged media coverage. Figure 3 further explores the within-
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Figure 2. lllustration of monthly media coverage versus firm-level sales.

year variation for specific hybrid models, using Toyota Prius
and Ford Escape Hybrid in the year 2006 as the example.
Again, there is significant variance in model sales, and the
positive correlations between monthly sales and (lagged)
monthly media coverage are discernable.’

7 Following the suggestion of one reviewer, we conducted a series of
estimations to verify that the within-firm and within-year variances are
useful for the estimation. We started with a basic model (Equation 1)
without firm or year effects and then sequentially added firm-fixed and
year-fixed effects. The model R? rose from .36 in the basic model to .64
with firm-fixed effects and to .66 when both firm- and year-fixed effects
were added. Both the Akaike information criterion and Bayesian information
criterion show that the full model has better model fit. The effect of media
coverage, the focus of our analysis, remains significantly positive in all
estimations.

Estimation Results

Impact of Media Coverage on Hybrid Vehicle Sales

Table 4 presents the results of the main estimation. Column 1
shows the impact of overall media coverage on hybrid vehicle
sales. The greater the number of media articles (weighted by
their relevance to climate change) in a previous month, the
higher the sales of hybrid vehicles in the current month. The
parameters of the vehicle characteristics all have expected
signs: fuel economy and vehicle design positively influence
sales, whereas vehicle price has a negative impact. Greater tax
incentives from the government also induce the purchase of
hybrid vehicles.

Columns 2 through 4 separately estimate the impact of
media coverage that admits, is neutral about, or denies cli-
mate change, respectively. Our hypothesis is that if media
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Figure 3. lllustration of media coverage versus model-level sales in 2006.

coverage is to exert a positive influence on purchase beha-
vior, it should at least admit that climate change is occurring
so that the implicit social norm of acting toward reducing
pollution and preserving the environment becomes salient.
This means the media coverage admitting climate change
should have the largest impact on hybrid vehicle sales. This
prediction is supported by the results shown in Column 2.
Columns 3 and 4 show that neither neutral nor negative
media coverage on climate change has an effect on the sale
of hybrid vehicles. Finally, we estimated the effect of the net
amount of media coverage (i.e., the difference between the
number of news reports that admit versus deny climate
change). As Column 5 shows, the impact of media coverage
is positive. The estimates for all other variables are consistent
across the models.

Alternatives Estimations

In addition to using fixed-effects models, one could apply
instrumental variables and a lagged dependent variable as alter-
native ways to handle potential omitted variable bias (Ger-
mann, Ebbes, and Grewal 2015). We conducted these
estimations and found that the results are consistent with those
reported in the main results using fixed effects.

Instrumental variable estimation. In our context, a valid instru-
ment should correlate with the coverage of climate change in
national news media (the relevance criterion) but be uncorre-
lated with the omitted variables that influence consumers in
their hybrid vehicle purchase (the exclusion restriction). A
good candidate is the Climate Extremes Index (CEI), a scien-
tific index from the U.S. National Oceanic and Atmospheric
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Table 4. Effects of Media Coverage on Hybrid Vehicle Sales.

| 2 3 4 5
Variables (All Media) (Admitting) (Neutral) (Denying) (Net of Admitting and Denying)
Media coverage (lagged) 6.41 ¢ 9.865%** 8.065 10.232 10.106%+*
(2.189) (2.899) (6.936) (70.290) (2.935)
Fuel economy 68.923%** 74.352%%* 51.155%* 45.887* 74.735%F*
(25.586) (25.645) (25.021) (24.700) (25.642)
Vehicle design rating 1.380%** |.382%** 1.380%** 1.382%** 1.382%**
(.:220) (:219) (:222) (:222) (:219)
Tax incentive .758%* .755%* L7907k .803Hk 757+
(:294) (:292) (:296) (:297) (:292)
Vehicle price (MSRP) — 249wk — 249wk —.250%+* —.25 —.249%Frx
(.028) (.028) (.028) (.028) (.027)
Gas price 10.020 8.924 15277 17.685%%F 8.761
(6.943) (6.901) (6.824) (6.509) (6.905)
Length of media coverage 222 223 187 133 236
(462) (460) (-468) (473) (-460)
ADA of media 142.797 143.863 88.579 50.909 144.769
(122.899) (121.417) (124.515) (120.506) (121.363)
Months since model launch 33.48| % 31.739%* 38.986%+F 40.522%+ 31.625
(7.746) (7.773) (7.558) (7.473) (7.771)
Seasonality Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
Constant Yes Yes Yes Yes Yes
Obs. 376 376 376 376 376
R2 .665 .667 .658 .657 .668
*» < .10,
p < .05.
B <01

Administration that summarizes the multidimensional aspects
of climate data in the United States. The CEI is calculated
based on an aggregate set of climate indicators, including
monthly maximum and minimum temperature, daily precipita-
tion, monthly Palmer Drought Severity Index, and land-falling
tropical storm and hurricane wind velocity.

The CEI is widely used in technical and academic analysis
that is often translated into scientific news and academic pub-
lications. The news media, in turn, often picks up newsworthy
reports from these sources. Thus, we can expect variation in
news media coverage on climate change to correlate well with
variation in CEI. Furthermore, similar to the media coverage on
climate change, the CEI is also time variant and can be
obtained at monthly intervals. At the same time, it is implau-
sible that general consumers will refer to scientific data on
specific measures of climate data when they make vehicle
purchase decisions. Most consumers are unlikely to be aware
of the CEI; therefore, the CEI will not correlate with the
demand shocks beyond the set of independent variables that
drive hybrid vehicle sales.

Before we turn to instrumental variable estimation, we esti-
mated Equation 1 by adding CEI directly as a covariate. We
found the impact of media coverage on hybrid vehicle sales
remains robust, whereas the impact of CEI is not significant.
Because CEI captures the weather patterns of climate change,

this provides further evidence that the estimated effect of media
coverage is not due to the potential endogeneity caused by
climate change affecting both media coverage and hybrid vehi-
cle sales.®

We employed two-stage least square estimation using the
CEI as an instrument. Both the first-stage and second-stage
results are provided in Table 5. In the first-stage estimation,
we included all exogeneous variables and the instrument vari-
able CEI as independent variables. In the second stage, we
included the fitted media coverage and all exogenous variables
as independent variables. The results are consistent with those
reported previously: the impact of media remains positive, the
media coverage that admits climate change has a positive
effect, and coverage that either denies or stays neutral on the
issue does not have an impact.”

Lagged dependent variable approach. Because the omitted vari-
ables are time variant, it is possible to include the lagged
dependent variable on the right-hand side of the estimation to

8 We thank an anonymous reviewer for this suggestion.
% As we expected, due to the instrument variable estimation, the coefficients
are obtained at a lower level of significance. The effect size increases from that
in Table 4, indicating that the unobservables are correlated with media
coverage and consumer purchase in different directions.
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Table 5. Instrumental Variable Estimation.

I (All Media) 6 (Admitting) 7 (Neutral) 8 (Denying)
First Second First Second First Second First Second
Variables Stage Stage Stage Stage Stage Stage Stage Stage
Media coverage (lagged) — 12.451* — 15.324* — 71.452 — 96.620
(7.173) (8.742) (45.725) (68.738)
CEl (instrument) 5.983#k* — 4.860*+* — |.0427%++* — 077+ —
(.979) (-730) (.323) (.032)
Fuel economy —1.892%#* 90.933** — .495%+* 90.284** —.388* 95.09 I+* —.009 75.928**
(.630) (35.873) (-469) (35.254) (.208) (41.826) (0021) (37.246)
Vehicle design rating .001 |.379%%* .001 |.382%%* .000 1.367+%* .000 |.358%¥*
(.005) (.222) (-004) (.220) (.002) (.247) (.000) (.275)
Tax incentive .001 T3 .000 T27%* .001 .662* .000 516
(.007) (.301) (-005) (.:297) (.002) (.:342) (.000) (420)
Vehicle price (MSRP) —.000 —.248*rx —.000 —.248*kx —.000 —.245% .000 —.253kwk
(.001) (.028) (-000) (.028) (.000) (.032) (.000) (.035)
Gas price .88 | #F* 2.752 .63 |k 4.051 .249%Fk* —4.047 .009 12.862
(.157) (10.800) (-117) (10.113) (.052) (15.694) (.005) (8.734)
Length of media coverage —.010 296 —.006 266 —.005 .524 .00 [ —.925
(ol (-474) (-008) (-467) (.004) (.572) (.000) (.954)
ADA of media —11.513% 230.276 —7.102%%* 195.759 — 439wk 394.791 —.098 181.558
(2.781) (158.957) (2.073) (145.252) (.919) (258.182) (.091) (175.512)
Months since model launch 535k 26.748%* A30%FF 26.823** .102 26.101%* .003 30.876*F*
(.194) (10.914) (.145) (10.777) (.064) (12.430) (.006) (11.502)
Obs. 376 376 376 376 376 376 376 376
R? .828 .658 .828 .663 736 .609 446 .558
*p < .10,
Fp < .05.
kp <01

Notes: Due to space limits, we do not present the results of net media coverage between pieces that admit and deny climate change; they are similar to those in

Table 4. Seasonality, firm effects, and year effects are similarly included.

handle the endogeneity issue (Germann, Ebbes, and Grewal
2015). The key identifying assumption here is that the lagged
hybrid vehicle sales contains the influence of the omitted vari-
ables. This estimation using lagged dependent variables has an
additional benefit. As discussed previously, it is conceptually
implausible that hybrid vehicle sales at the model-month level
could cause nationwide changes in media coverage of climate
change. Empirically, should such reverse causality be a con-
cern, adding lagged hybrid vehicle sales as independent vari-
ables would diminish the estimated impact of the media
coverage on sales.

Because lagged sales are often highly correlated with current
sales, accounting for them provides us a strong test on the impact
of media coverage. As such, we added lagged vehicle model
sales, Salesj — 1), to Equation 1. The specification is as follows:

Salesjy = p;MediaCoverage,— + B,FuelEconomyj;
+ B;Designjj; + P4 TaxIncentivesj + BsMSRP;;
+ BgGasPrice; + B,Seasonality, + PgYear;
+ BjoModelAge;ji; + B, MediaCovariates;
+ BipSalesjj_1) + &

In the lagged model sales estimation, we allow for firm
random effects to avoid potential clustering bias. Table 6 pro-
vides the estimation results. Not surprisingly, adding lagged
sales absorbs significant variation in current vehicle sales—the
parameters of the lagged sales variable are significant and pos-
itive. More importantly, however, the effect of media coverage
remains consistent. Greater overall media coverage on climate
change increases vehicle sales. In addition, this impact is only
significant for media coverage that admits climate change.

Alternative Measures of Media Coverage

Thus far we have used a one-month lag to study the impact of
media on the sales of hybrid vehicle in a subsequent month. To
test whether the results still hold if we allow for a longer delay
of the media impact, we traced back three months of media
coverage for each observation to construct a cumulative mea-
sure. To accommodate for the potentially diminishing return of
the media stock over time (Smed and Jensen 2003), we tempo-
rally discounted media coverage in two different ways. One is
the commonly used exponential decay, and the other is the
decay based on an inverse function of time (Chen, Liu, and
Zhang 2012). Specifically, in exponential decay, the lagged
media coverage from the (t — 1)th month is further discounted
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Table 6. Estimation with Lagged Sales.

Variables I (All Media) 2 (Admitting) 3 (Neutral) 4 (Denying) 5 (Net of Admitting and Denying)
Media coverage (lagged) 3.35 %k 5.302%#* 2.870 60.213 5.336%F*
(1.220) (1.614) (3.859) (38.760) (1.636)
Fuel economy 31.715%* 35.069+* 21.609 21.389 35.020%F*
(14.418) (14.453) (14.109) (13.885) (14.462)
Vehicle design rating .280%* .283%* 271 263%* .284%*
(.139) (.129) (-131) (-131) (.129)
Tax incentive 210 210 227 212 212
(.163) (.163) (.165) (-165) (-163)
Vehicle price (MSRP) —.043** —.044%* —.042°%* —.04|** —.044*
(.017) (.017) (.o018) (o18) (.017)
Gas price 2.305 1.677 5.276 5.739 1.682
(3.927) (3.899) (3.880) (3.708) (3.902)
Length of media coverage .033 .033 .009 —.071 .039
(.258) (.257) (.261) (-263) (.257)
ADA of media 1.134 3.387 —36.319 —42.510 2.973
(68.941) (68.012) (69.837) (66.985) (68.024)
Months since model launch 1.569 613 4.305 4.153 .641
(4.512) (4.520) (4.447) (4.409) (4.521)
Lagged model sales (one month) .832%k* .8297%k* .838#k* .84 1% .8297%k*
(.029) (.029) (.030) (.029) (.029)
Seasonality Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
Constant Yes Yes Yes Yes Yes
Obs. 364 364 364 364 364
R? 902 903 .900 901 .903
*p <.10.
**p < .05.
HEp < .01,

by e ' whereas in the inverse-function decay, the discount
factor is 1/t. The time-weighted media measures are then used
to construct the cumulative media coverage. We reestimate
model specification 1 with the time-decayed media coverage.
Table 7 presents the estimation result. Columns 1 through 4 are
based on cumulative media coverage from exponential decay,
and columns 5 through 8 are based on inverse-function decay.
Across both decay patterns, the estimation results remain sim-
ilar to the main findings reported previously.

News Coverage on Hybrid Vehicles

Recall that our theoretical argument for the media effect on
sustainable consumption does not rely on the media reports
mentioning a specific category or a specific firm’s product
within that category. This is indeed our main finding—all the
analyses are for general media coverage of climate change,
regardless of whether the news reports mentioned hybrid vehi-
cles. An extension of this theoretical argument would be that,
for the news coverage of climate change that also mentions the
product category (i.e., hybrid vehicles), the media effect on the
consumption of that category (i.e., hybrid vehicle purchase)
should be greater than the effect of general media coverage
alone.

To test whether this prediction holds, we recoded all the
news reports on whether each of them mentioned hybrid vehi-
cle in addition to climate change. We then constructed two new
measures: (1) the amount of media coverage of climate change
without mentioning hybrid vehicles and (2) the amount of
media coverage of climate change that also mentioned hybrid
vehicles. According to our theoretical argument, the former
measure should still have a significant impact on hybrid vehicle
sales, while the latter should have a significantly greater impact
than that reported in Table 4 for general media coverage. As we
show in Table 8, these are indeed the results when we reesti-
mated the models with these new measures.

General Discussion

Theoretical Contributions

Our study has key implications for theory and future research.
First, a growing body of literature has started addressing envi-
ronmental and social concern in the marketplace from the cor-
porate social responsibility perspective (e.g., Chen, Ganesan,
and Liu 2009; Luo and Bhattacharya 2006; Sen and Bhatta-
charya 2001). However, few studies have studied sustainable
products, and the existing research has primarily focused on
consumer attitudes rather than actual purchase behavior (e.g.,
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Table 7. Alternative Measures of Media Coverage: Estimation Results of Cumulative Media Coverage.

Exponential Decay

Inverse Function Decay

1 (All 2 3 4 I (Al 2 3 4
Variables Media) (Admitting) (Neutral) (Denying) Media) (Admitting) (Neutral) (Denying)
Media coverage (lagged three 5.804++* 8.472%+* 11.030* 28.238 4.927%+* 7.089+F* 10.419* 34.428
month cumulative) (1.763) (2.318) (6.176) (68.870) (1.533) (2.007) (5.603) (64.221)
Fuel economy 72.305%  77.824%F 52931 44367*  72.853%F 77983k 54.184%  44.975*
(26.140) (26.281) (25.453) (25.135)  (26.290) (26.445) (25.546)  (25.187)
Vebhicle design rating 1.390%** 1.393%** [.383%FF 383k | 3947k 1.396%+* 1.385%FF  ].383*k*
(-220) (:219) (:222) (:223) (.:220) (:219) (-222) (.223)
Tax incentive T78w T78w T95wE 80 ¥ TJ93HR* 793wk 80 *#* .8007#*
(.:293) (:292) (.296) (.298) (.293) (:292) (-296) (.298)
Vehicle price (MSRP) —.250%#* —.250%* — 25k 5k DOk —.250%%* —25 P 5k
(.028) (.028) (.028) (.028) (.028) (.028) (.028) (.028)
Gas price 6.536 5916 12.139%  |7.748%* 5.519 5.082 10.832 17.486%+*
(7.347) (7.243) (7.328) (6.609) (7.552) (7.418) (7.604) (6.651)
Length of media coverage .285 .309 213 123 295 .328 211 .108
(464) (-463) (-468) (-475) (465( (464) (-468) (477)
ADA of media 157.450 160.158 112.747 65.117 143.913 148.018 106.483 64.917
(123.759)  (122.846)  (124.986) (122.597) (123.053)  (122.458)  (123.949) (122.289)
Months since model launch 322190 30,422 38.381%FF  40.909FFF  31.929%F  30.252%F  37.934%FF 40,6927
(7.927) (7.981) (7.686) (7.606) (7.988) (8.047) (7.723) (7.629)
Obs. 374 374 374 374 374 374 374 374
R? .666 .669 .659 .656 .666 .668 .659 .656
* <.10.
p < .05.
oy < 01

Notes: Due to space limits, the results of net media coverage between admitting and denying climate change are not presented; they are similar to those in Table 4.

Other covariates such as seasonality and firm dummies are included.

Table 8. Exploration of the Roles of Social Norm.

Media Coverage

All Media  That Admits

Variables Coverage Global Warming
Media coverage with social norm | 6,454+ I5.5]1 6%+

(MediaNorml) lagged (2.598) (4.497)
Media coverage without social —4.997 —2.487

norm (MediaNorm0) lagged (5.089) (8.067)

Obs. 376 376

R? 670 669
HEp < .01,

Notes: All covariates are identical to those in the main model.

Gershoff and Frels 2015). Our study is among the early
research in marketing to empirically investigate the actual
adoption of sustainable products.

Second, given the joint public/private good nature of sus-
tainable products, it is critical to understand the trade-offs con-
sumers make between their public and private interests. Extant
research in this domain (e.g., Diamond 2009, Beresteanu and Li
2011) has mainly focused on the private incentives (e.g., extrin-
sic monetary issues such as gasoline prices and government tax
subsidies) to purchase hybrid vehicles. Our research, in con-
trast, focuses on the public interest and shows how mass media
that provides information about climate change can influence

consumer purchase by priming social status motives (e.g.,
social status through socially valued consumption). Similarly,
our research contributes to the psychology/behavioral econom-
ics literature on the motivation behind prosocial behavior (e.g.,
Ariely, Bracha, and Meier 2009; Griskevicius, Tybur, and Van
den Bergh 2010) by empirically examining the actual purchase
behavior of hybrid vehicles and, more importantly, shedding
light on the role of mass media in creating and reinforcing a
prosocial norm that influences consumer purchase.

Third, extant research in mass media has found very limited
evidence on the effects of media on behavior change (e.g.,
Atkin and Wallack 1990; Snyder et al. 2004). Our study con-
tributes to this literature by providing new evidence that mass
media can affect consumer purchase. In the context of sustain-
able products such as hybrid vehicles, in which social norms
are likely to play an important role, mass media is likely to
influence behavior through the role of norm creation and norm
enforcement.

While our discussion is rooted in the effects of media cov-
erage being significantly positive, the parameter estimates from
the main analysis (Table 4) provide a practical guidance on the
effect size. Recall that the media coverage variable is the
relevance-weighted measure through SmartIndexing by Lexis-
Nexis. Thus, for each major media report that devoted 100% of
its discussion to climate change and global warming, there was
a sales increase of approximately six hybrid vehicles across all
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firms. Taking a longer-term perspective, the estimates with
lagged model sales suggest that the accumulative effect of
media coverage can be two to three times larger. These indicate
the substantial influence of mass media on sustainable
consumption.

Fourth, when studying the role of media in the marketplace,
the extant marketing literature mainly focuses on the market

“commercial”) mode of media operations. In this mode, the
audiences are viewed as consumers, and the objective of the
media is to target certain consumers to generate revenue (e.g.,
Chen and Xie 2007; Rinallo and Basuroy 2009). However, it is
important to recognize that the media functions in dual modes:
the market mode and the public sphere mode (Croteau and
Hoynes 2006). The latter views the audience as citizens and
prescribes that the objective of the media is to inform citizens
and serve a broader public interest. The public sphere mode is
highlighted by the “Statement of Principles” of the American
Society of Newspaper Editors that we quote at the beginning of
this article. Our study is one of few in marketing to shed light
on the public interest effects of mass media. Our results
strongly suggest that, as an independent voice in the market-
place, media coverage of broad environmental issues can effec-
tively influence consumer adoption of sustainable products.
With the rise of new media types (e.g., social media platforms
on the internet), we expect more opportunities to study how
both the market mode and public sphere mode of the media
jointly affect the marketplace.

Future theoretical research can build on our empirical find-
ing to explicitly model the social benefit through a specifica-
tion that incorporates altruism in utility models.
Methodologically this is akin to the way that the installed base
is added to the utility function in network externality models.
This expanded analytical framework can then be used to exam-
ine the implications for individual choice, firm competition,
and public policy.

Exploration of the Theoretical Mechanism

Our theoretical argument is that the media coverage on climate
change and global warming affects the sales of hybrid vehicles
through an influence on the social norm. As we discussed pre-
viously, this mechanism is rooted in the media research litera-
ture (e.g., Chan 1998; Yanovitzky and Stryker 2001) and plays
an important role in the research on the diffusion of hybrid
vehicles (e.g., Gallagher and Muehlegger 2011; Kahn 2007)
and other sustainable products such as solar panels (Bollinger
and Gillingham 2012). As one of the first studies to empirically
examine how mass media coverage influences the adoption of
hybrid vehicles, our focus in this article is on demonstrating
whether the impact of media coverage on actual consumption
of sustainable products exists. However, to shed some light on
the underlying mechanism, we conducted two exploratory
studies to explore the roles of social norm.

First, we coded all of the news articles in our current data
according to whether each involved a discussion of social norm
(i.e., whether an article mentions how people are taking action

in response to climate change). Similar to the coding procedure
we employed to code the valence of each news article, five
research assistants were hired to read the articles independently
after being trained by the authors, and any disagreement was
resolved through discussion among the coders.

For all media coverage and for the media coverage that
admits climate change and global warming, this generated two
new variables that incorporate the social norm into the media
coverage measure: the amount of media coverage that men-
tioned or discussed the social norm (MediaNorml) and the
amount of media coverage that did not mention or discuss the
social norm (MediaNorm0). We replace the general media
coverage variable (MediaCoverage) in Equation 1 with these
two variables to test whether the social norm plays the role
between media coverage and hybrid vehicle sales. As Table 8
shows, only the media coverage that mentions social norm has
an impact. This holds for (1) all media coverage and (2) the
media coverage that admits climate change and global warm-
ing. These results provide direct evidence on social norm as a
key theoretical mechanism behind our findings presented in the
article.

Managerial Implications

Our results provide several important implications for firms
marketing sustainable products. We summarize them next.

Proactively influence the media to shape the social norm for
sustainable consumption. While sustainable products can func-
tion as symbols of status, one important precondition for such
function is that sustainable consumption should be viewed as a
normatively desirable social behavior. For instance, one key
reason why Tesla is struggling to make inroads in China is that
living a sustainable lifestyle has not become a desirable norm in
Chinese society (Forbes 2015). Our results show that the media
coverage of climate change can influence hybrid vehicle sales
because such coverage can create and shape the norm that
sustainable consumption is socially desirable. This suggests
that an effective, long-term marketing strategy for firms like
Tesla would be to consider proactively working with the media
on sustainability issues rather than simply focusing on market-
ing their own products. This is particularly important in inter-
national markets where the social norms are nascent. For
instance, this could be done through targeted media advocacy,
the “strategic use of the mass media as a resource to advance a
social or public policy initiative” (Pertschuk and Wilbur 1991).
Media advocacy has been used successfully in the public health
domain to promote healthy behavioral change (e.g., Jernigan
and Wright 1996). An interesting possibility is that, relative to
inducing consumer purchase through advertising and other pro-
motional activities, spending resources on media advocacy
campaigns could provide greater return on investment; that
is, media coverage of sustainability issues is more likely to
motivate the genuine desire to undertake a socially valued
consumption (that also serves as a status symbol for conspic-
uous products) than firm-initiated advertising.
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More broadly, producers of sustainable products should
consider broader corporate sustainability strategies and inte-
grated marketing communication campaigns to influence the
mass media. For instance, cause marketing (Smith and Alcorn
1991) may not directly expose the consumers to the product
itself, but it could induce valuable media coverage of certain
sustainable causes, which eventually benefits product sales.
Similarly, social marketing and media advocacy by govern-
ments or nongovernment organizations to increase media cov-
erage of broad environmental issues can effectively facilitate
consumer adoption of sustainable products.

Strategically monitor and respond to media trends and interest. The
influence of mass media is above and beyond the firm’s own
marketing strategy. Our finding suggests that firms selling sus-
tainable products need to actively monitor media interests and,
when media coverage is supportive of environmental concerns,
try to leverage this value in a strategic manner. Tracking the
trends and focuses of such media coverage can provide useful
information to firms in terms of predicting current and future
consumer interests and planning their marketing strategies
accordingly. As media coverage of environmental issues
increases, consumers and social norms become more favorably
oriented toward sustainable products. Firms should respond
quickly through marketing actions to facilitate consumer pur-
chase. For example, firms could schedule special events and
enhance distribution and access for purchase.

Limitation and Future Research

This study is motivated by the premise that major news cover-
age of important social issues can influence consumer behavior
related to these issues. Besides a strong intuitive appeal, such
an impact has valuable implications for consumption, public
policy, and media behavior. Even though we have employed a
variety of tools such as fixed-effect models, instrumental vari-
ables, and lagged dependent variables to quantify the impact,
we acknowledge the caveat that to fully quantify causal effects
in these contexts is empirically challenging. Although our
research provides a useful step in this direction, the results
approximate causality and should be viewed as evidence based
on correlations. It would be helpful to conduct further research
with different contexts and possibly different methods. For
instance, longitudinal field experiments or studies that exploit
quasiexperiment opportunities would be highly valuable in
demonstrating such effects. In closing, we call for more
research that examines how media in general could influence
consumers, especially in domains that are crucial for the soci-
ety such as sustainable consumption, technology adoption, and
charitable behavior.
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