econstor

A Service of

zbw

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft
Leibniz Information Centre
for Economics

Filippini, Massimo; Martínez-Cruz, Adán L.

Article

Impact of environmental and social attitudes, and family concerns
on willingness to pay for improved air quality: A contingent valuation
application in Mexico City

Latin American Economic Review
Provided in Cooperation with:
SpringerOpen

Suggested Citation: Filippini, Massimo; Martínez-Cruz, Adán L. (2016) : Impact of environmental
and social attitudes, and family concerns on willingness to pay for improved air quality: A
contingent valuation application in Mexico City, Latin American Economic Review, ISSN
2196-436X, Springer, Heidelberg, Vol. 25, Iss. 7, pp. 1-18,
http://dx.doi.org/10.1007/s40503-016-0037-y
This Version is available at:
http://hdl.handle.net/10419/195236

Standard-Nutzungsbedingungen:

Terms of use:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

https://creativecommons.org/licenses/by/4.0/

www.econstor.eu

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

Lat Am Econ Rev (2016) 25:7
DOI 10.1007/s40503-016-0037-y

Impact of environmental and social attitudes,
and family concerns on willingness to pay for improved
air quality: a contingent valuation application
in Mexico City
Massimo Filippini1,2 • Adán L. Martı́nez-Cruz2

Received: 1 May 2015 / Revised: 24 October 2016 / Accepted: 1 November 2016 /
Published online: 11 November 2016
Ó The Author(s) 2016. This article is published with open access at Springerlink.com

Abstract By means of a single-bounded, referendum format contingent valuation,
this paper estimates willingness to pay (WTP) for improved air quality among
residents of Mexico City Metropolitan Area (MCMA). Findings from this paper
illustrate heterogeneity in WTP associated with environmental and social attitudes,
and family concerns. For instance, WTP is higher than average if respondents state a
very high priority to air pollution but smaller than average if respondent’s household
contains more adults than the sample median. This contingent valuation exercise
provides elements to carry out cost–benefit analysis of environmental policies both
recently implemented and currently under discussion in the MCMA context. For
instance, a cost–benefit analysis using estimates from this paper suggests benefits
from improved air quality surpass the costs of investing in hybrid buses. Usefulness
of this study is underscored by pointing out recent evidence suggesting that (1) air
pollution in MCMA has larger health impacts than in similar cities located in
developed countries, and (2) policies tackling air pollution in MCMA have had no
impact on pollution levels.
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1 Introduction
Air pollution remains a pressing issue in megacities located in developing countries.
Mexico City Metropolitan Area (MCMA) is an infamous case. Pollution levels in
MCMA regularly surpass limits suggested by the World Health Organization (CAI
2013). Also, MCMA has been ranked as the second most congested city in the world
during 2014.1 Effects of air pollution on the respiratory system have long been
documented in MCMA (e.g. Escamilla-Nuñez et al. 2008; Romieu et al. 2008).
Recent epidemiological studies report neuro-inflammation in otherwise healthy
children residing in MCMA (Calderón-Garcidueñas et al. 2008). In general, air
pollution produces larger health impacts in Mexico city than in similar cities located
in a developed country (Arceo-Gomez et al. 2012).
Public policies aiming to reduce air pollution have proved unsuccessful in
MCMA. Launched in 1989, Hoy No Circula (HNC) program represents the most
important governmental effort aiming to reduce pollution levels in MCMA.2 HNC
limits the number of weekdays a car is driven in Mexico City. HNC tackles the use
of cars because it is the largest contributor to air pollution in MCMA—45% of
volatile organic compounds and 81% of total nitrogen oxides (Molina and Molina
2002). Empirical studies have reported no impact from HNC on air pollution levels
and an undesirable positive impact on numbers of cars driven (Gallego et al.
2013a, b; Davis 2008). Authorities frequently implement a pre-contingency plan
that imposes temporary driving restrictions.3 The most recent attempt to improve air
quality, consisting in extending HNC to Saturdays, has been launched in July 2014.
A question arises in this context—what is the WTP of a resident of MCMA for
improved air quality? This paper elicits WTP for improved air quality by means of a
single-bounded, referendum format contingent valuation question. Respondents state
their willingness to monetarily contribute to improve air levels from observed regular
quality to good quality. This paper pays particular attention to differences in WTP
explained by individualś attitudes and concerns in three realms—environmental, social,
and family. The economic literature has already established the relevance of individualś
attitudes and concerns as factors behind variability in WTP (e.g. Bartczak 2015;
Martı́nez-Espiñeira and Lyssenko 2011; Spash 2006; Spash et al. 2009). This paper
illustrates this relevance in the Mexican context. To measure attitudes, respondents are
asked to state their opinion on how important is the air pollution problem and the
poverty/economic development problem. To measure concerns, respondents are asked
to report (1) whether a family member (including himself) suffers an allergy or a
respiratory illness; (2) whether there is a car at the household; and (3) family size.
Average WTP in this paper—US $262 (2008 US dollars)—falls close to comparable
estimates reported in previous studies. For instance, Hanna and Oliva (2015) report US
1

See Tom Tom Traffic Index 2015, available at http://www.tomtom.com/en_gb/trafficindex/#/.

2

For a detailed description of additional policies aiming to reduce air pollution in MCMA, see Garcı́aRobles (2010), and McKinley et al. (2005).

3

e.g. http://mexico.cnn.com/salud/2013/05/22/contingencia-ambiental-que-es-y-que-hacer-cuando-sedeclara, http://www.milenio.com/df/contaminacion_DF-precontingencia_ambiental_DF-contaminacion_
ozono_DF_0_475152757.html.
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$247 when using a gain-in-productivity approach. Results illustrate heterogeneity in
WTP associated with environmental and social attitudes, and family concerns. For
instance, while respondents posing a very high priority to the air pollution problem have
higher than average WTP (US $302), respondents in a household with more adults than
the sample median (i.e. 2) have a lower than average WTP (US $214). While
respondents posing a very high priority to the poverty/economic development problem
have smaller than average WTP (US $222), respondents with a family member suffering
allergies or respiratory illness have higher than average WTP (US $295). Indeed, this
contingent valuation exercise provides elements to carry out cost–benefit analysis of
policies aiming to improve air quality in MCMA—e.g. expansion of metro system,
maintenance or replacement of sources of liquid petroleum gas leaks, taxi renovation,
and use of hybrid buses (see Garcı́a-Robles 2010; McKinley et al. 2005). Instances of
cost–benefit analysis based on these estimates are presented in the discussion section.

2 Valuation methodology
Data are gathered through a contingent evaluation elicitation. Contingent evaluation
elicitations have widely been used in countries facing air quality problems—e.g.
Taiwan (Alberini et al. 1997), China (Wang and Zhang 2009), and Sweden
(Carlsson and Johansson-Stenman 2000). A single-bounded, referendum format
elicitation has been implemented in this study. This type of elicitation describes a
hypothetical market as a referendum in which respondents are asked whether they
would vote for or against a project in a public vote (Kling et al. 2012). Advantages
of this type of question include theoretical incentive compatibility, conceptual
simplicity, and similarity to a real-life decision mechanism. Single-bounded
questions, however, do not yield the most statistically efficient WTP estimates.
Increase in statistical efficiency is obtained through double-bounded (Hanemann
et al. 1991) and one-and-one-half-bounded (Cooper et al. 2002) approaches. These
alternatives share several inconveniences with the single-bounded approach—warm
glow effect, anchoring, sensitivity to scope, and hypothetical bias (Carson 2012;
Carson et al. 2001; Bateman et al. 2009). In addition, one-and-half-bounded
approach may be non-incentive compatible (Bateman et al. 2009).
Both conceptual simplicity and similarity to a real-life decision mechanism have
driven the selection of single-bounded approach in this study. Both features
facilitate administration and execution, particularly in developing countries where
contingent valuation applications are still uncommon.4 Administration and
4

While Mexico is an OECD member, this paper follows recommendations targeting developing countries
because contingent valuation studies in Mexico are still rare. A non-exhaustive search yielded 15 published
studies in which Mexican respondents stated WTP through a contingent valuation question or a discrete
choice experiment. Papers focused on water-related issues include Almendarez-Hernández et al. (2013),
Avilés-Polanco et al. (2010); Pérez-Verdin et al. (2011); Rivera-Planter and Muñoz-Piña (2005), SánchezBrito et al. (2013), Soto-Montes de Oca et al. (2006), and Vásquez et al. (2009). A few studies have
researched preferences of farmers with respect to natural resources (Birol et al. 2009; Scarpa et al. 2003).
Additional topics cover valuation of food safety (Tonsor et al. 2009), smoking cessation treatment (HerediaPi et al. 2012), cross-border health insurance (Vargas-Bustamante et al. 2008), environmentally certified
products (Husted et al., 2014), and archeological zones (Beltrán and Rojas 1996).
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execution are hampered if enumerators have poor understanding of the contingent
valuation instrument (Whittington 2002). Conceptual simplicity and comparability
to a real-life situation eases explanation and understanding for both enumerators and
respondents. A single-bounded approach is also less time-consuming which
increases the response rate.
The elicitation protocol used in this paper first elicits respondents’ attitudes.
Respondents were asked to rank how important are air pollution and poverty/
economic development problems to Mexico. Respondents separately ranked the
level of importance by choosing one of four categories—very important, important,
slightly important, and not important at all.
Then a summary of air pollution effects on human health is presented.
Respondents are explained how air pollution is measured in Mexico and informed
about air pollution levels in Mexico City during a normal year.
Then a strategy to improve air quality is described. This strategy would introduce
filters to the exhaust systems of cars and industry. In addition, a limit would be
imposed to the sulfur in fossil fuels of residential and industrial use. This strategy
would bring pollutants’ concentrations down from observed regular quality levels to
good quality levels. This change in air quality would save around 2200 lives and
avoid 37,000 hospital admissions yearly.
The protocol explains the government is considering putting this plan to a vote.
Respondents are informed that they would partially cover costs of implementing this
policy. The phrasing of the elicitation question is as follows: taking into
consideration that the strategy described above will increase your annual expenses
by ____, would you be willing to support this strategy if the government put it to a
vote?
Socioeconomic characteristics and family concerns are gathered in the last
section of the protocol. Respondents report whether someone in his/her family
(including his/herself) suffers from allergies or a respiratory illness. Respondents
also report whether a car is owned by someone in the family. Owning a car is
considered a family concern because, in order to comply with HNC requirements,
owners must face annual expenses and transactional costs—sometimes involving a
bribe to personnel in charge of car’s inspections (Oliva, 2012). The number of
household members is also a family concern. The respondent is asked for the
number of adults and children at home.

3 Data
3.1 Collection
Data were gathered from mid-December 2007 to mid-January 2008. A random
sample of 1812 individuals was approached in public places—e.g. malls, parks, and
small businesses—located in Delegación Gustavo A. Madero (DGAM), a county in
Mexico City. Two features make DGAM an insightful case for the purposes of this
study: air pollution levels and relative economic development. That is, DGAM
represents a case in which air pollution is a local environmental issue impacting
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people whose average income is enough to expect positive WTP for air quality but
where unequal economic development is expected to yield a trade-off between
environmental and social attitudes, and family concerns.
DGAM consistently ranks among the most polluted counties of MCMA since
early 1990s (SMAGDF 2009; Proaire 2001;). This feature makes air pollution a
local environmental issue for inhabitants of DGAM. Although Mexico city as a
whole struggles with air pollution, pollution levels in the south of Mexico City are
regularly lower, making air pollution a relatively less local issue in cleaner areas.
Arguably, non-market valuation of an issue that directly concerns respondents is
less likely subject to the possibility that respondents behave as citizens (Nyborg
2000). When behaving as citizens, respondents may reveal social preferences
instead of personal preferences due to a ‘‘warm glow’’ effect (Kling et al. 2012).
This study seeks personal preferences because interest is on individuals’ trade-offs.
No-responses to contingent valuation questions are partially driven by budget
constraints. Thus, a useful case study must refer to a population that can potentially
afford an improvement in air quality. While a few other counties in Mexico City
face at least as much air pollution as DGAM, income in these counties tends to be
smaller than in DGAM. Per capita GDP in DGAM during 2009 was around 12,900
US dollars of 2005, just 100 US dollars below the median in Mexico City (CEFP
2009). A trade-off between attitudes and concerns is more likely present in a context
where economic development has spread unequally. Since early 1990s, DGAM’s
Gini Index has been around 0.38, and 7% of people have been living under food
poverty conditions (CEFP 2009).
3.2 Descriptive statistics
Once missing values have been excluded, 1541 observations are used in statistical
analysis. Descriptive statistics refer to these observations. Table 1 presents a
consistency test by checking whether percentage of no-responses increases as bid
increases. Bids presented to respondents take a value between US $7.5 and US
$87.5 (2008 US dollars). Although not monotonically, percentage of no-responses
increases from 10.5% when bid is US $7.5 to 31.6% when bid is US $87.5.
Table 2 compares averages of socioeconomic characteristics in the sample
against DGAM values. Sample values for percentage of males, average age, number
of household members, proportion of retired people, and car at household are not
statistically different (at 95% confidence) from DGAM values—0.48, 38.50, 3.70,
0.12, and 0.76, respectively. Proportion of unemployed people is larger in the
Table 1 Percentage of no-responses by bid
Bids in 2008 US dollarsa
7.5

12.5

25

37.5

50

57.5

62.5

75

87.5

Respondents

180

165

145

146

192

175

188

179

171

%no-responses

10.5

4.9

0.0

15.0

15.7

20.0

17.6

23.5

31.6

a

Bids are randomly assigned to respondents
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Table 2 Socioeconomic
characteristics in sample and
populations (n = 1541)

Mean
(A)

Sources: CEFP (2009), INEGI
(2010), INEGI (2016)

DGAMa
(B)

t test
(B–A)
0.00

Male

0.48

0.49

0.48

Age

39.01

14.44

38.50

1.38

3.77

1.59

3.70

1.72

Household members

a

Std. Dev

Unemployed

0.66

0.78

0.54

6.03

Retired

0.12

0.32

0.12

0.00

Car at household

0.74

0.44

0.76

1.78

Sick household member

0.33

0.47

–

–

Table 3 Respondents’ attitudes about air pollution and poverty/economic development (n = 1541)
Economic

Air pollution

development

Not very important

Very important

Not very important

17.72%

3.89%

Very important

20.51%

57.88%

Table 4 Monthly household income by range and respondent’s contribution (n = 1541)
Monthly household

Respondent’s contribution to household income

income

Less than 50%

50% to 75%

Less than US $567

18.36

11.10

12.07

Between US $567 and US $ 967

16.22

5.71

11.49

more than 75%

Between US $967 and US $2167

7.14

6.75

7.85

Between US $2167 and US $5000

0.00

3.31

0.00

sample—0.66 versus 0.54. The proportion of households with at least one member
affected by a respiratory illness or allergy is not readily available at the county level.
Our own estimations, based on respiratory-related morbidity and/or mortality, do
not yield convincing figures and, therefore, we do not present them in Table 2.
Table 3 reports respondents’ opinions about air pollution and poverty/economic
development. Three categories—important, slightly important, and not important at
all—are grouped in one category labeled ‘‘not very important’’. Both issues are
considered very important by 57.88% of respondents; 20.51% consider poverty/
economic development a very important and air pollution a not very important issue;
3.89% consider the opposite; and 17.72% consider none of the issues very important.
Table 4 reports stated range in which monthly household income falls and
respondent’s contribution to this monthly income. Considering the tendency to
miss-report income, categorization of income provides ordinal information. That is,
categories can be seen as reflecting order but not magnitude. Tabulation and
posterior inclusion in statistical analysis of household income and respondent’s
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contribution to income is intended to control for budgetary restrictions. Notice the
small percentage of respondents from households with the highest income category
(3.31%) and the lack of respondents in this category that contribute either less than
50% or more than 75%.

4 Results
Results from logit specifications on WTP responses are reported in Table 5. The
first column reports the analysis on the entire sample, i.e. 1541 observations. The
rest of the specifications reported in Table 5 work as robustness checks. We check
that results are robust to the exclusion of the richest and the oldest respondents
(columns two to four in Table 5) and to the presence of protest respondents (fifth
column in Table 5).
Coefficients in Table 5 are not interpretable as marginal effects but we discuss
their sign which points to the direction of the effect of the corresponding variable.
Focusing on the results arising from the analysis of the entire sample (first column),
the first set of coefficients in Table 5 refers to the key variables in this study—i.e.
bid, environmental and social attitudes, and family concerns. Bid’s negative
coefficient implies that a higher proportion of no is observed as the bid increases—
which is consistent with the exploratory analysis in Table 1. When focusing on the
environmental and social attitudes, we notice that while respondents that consider
air pollution a very important problem have larger WTP (which we learn from the
positive sign of 1.15), respondents that consider poverty/economic development a
very important problem have smaller WTP (which is inferred from its corresponding -1.31 coefficient). Importantly, the impact on WTP remains positive when
respondent considers both problems are very important (which is implied by the
1.39 estimate).
The other set of key variables in our study refer to three family concerns—
whether a family member is sick of a respiratory illness or allergy, whether there is a
car at the household, and family size. Family size is included through two
variables—whether adults at the household are more than sample median (i.e. 2),
and whether children at household are more than sample median (i.e. 1). According
to the second set of coefficients in Table 5, having a sick member increases WTP
for improved air quality. Having a car at the household does not impact the WTP. A
respondent whose household is composed by more adults than the median has
smaller WTP. Number of children at home has no impact on WTP.
The rest of the coefficients have the expected sign or have no impact at all—e.g.
gender of respondent does not impact WTP, a respondent with a full-time job
reports higher WTP than a respondent with no job, older respondents tend to report
higher WTP, and richer respondents tend to report higher WTP with exception of
the richest respondents. Several possibilities are behind the negative sign associated
with the richest respondents. A first explanation is that richer people may already be
taking precautions against air pollution and, therefore, be less willing to contribute
to a public good. For instance, if richer respondents have already bought indoor air
purifiers and/or own houses with large gardens, they may be less willing to pay for a

123
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-1.1317 (0.4669)*

1.3957 (0.5054)**

Poverty/economic development problem is
very important (1 if yes; 0 otherwise)

Both air pollution and poverty problems are
very important (1 if yes; 0 otherwise)

-1.3614 (0.2236)***

-0.331 (0.2359)

More adults at household than sample median
(i.e. 2)

More children at household than sample
median (i.e. 1)

1.0362 (0.3469)**

Full-time job

0.1011 (0.2473)

0.1669 (0.3424)

25–35

35–45

Range of respondent’s age

-0.1352 (0.2568)

Part-time job

Job status

Male (1 if yes; 0 otherwise)

-0.1644 (0.1956)

0.4188 (0.2282)

Car at household (1 if yes; 0 otherwise)

Socioeconomic controls

0.9372 (0.2477)***

Family member sick of respiratory illness or
allergy (1 if yes; 0 otherwise)

Family concerns

1.1512 (0.2560)***

Air pollution problem is very important (1 if
yes; 0 otherwise)

Environmental and social attitudes

-0.0024***

-0.0024***

(0.0003)

Bid

(2008 US $)

0.1354 (0.3406)

0.0565 (0.2427)

1.0279 (0.3422)**

-0.1198 (0.2508)

-0.0957 (0.1925)

-0.3832 (0.2327)

-1.1820 (0.2260)***

0.5274 (0.2291)*

0.7538 (0.2462)**

1.4635 (0.5044)**

-1.1207 (0.4657)*

1.0818 (0.2495)***

(0.0003)

Income (I)

sample

0.1105 (0.3379)

0.0948 (0.2465)

1.0359 (0.3387)**

-0.1096 (0.2561)

-0.1403 (0.1962)

-0.2826 (0.2350)

-1.3782 (0.2240)***

0.4392 (0.2277)

0.8998 (0.2499)***

1.1676 (0.4937)*

-0.9308 (0.4561)*

1.1728 (0.2575)***

(0.0003)

-0.0024***

Age (II)

Excluding highest category

Entire

Explanatory variables

Table 5 Logit specifications on WTP responses

0.0796 (0.3361)

0.0479 (0.2418)

1.0267 (0.3335)**

-0.0934 (0.2500)

-0.0703 (0.1932)

-0.3358 (0.2315)

-1.1939 (0.2261)***

0.5504 (0.2285)*

0.7130 (0.2483)**

1.2383 (0.4921)*

-0.9203 (0.4538)*

1.0987 (0.2510)***

(0.0003)

-0.0023***

(I) and (II)

Excluding

-0.6871 (0.4609)

-0.7256 (0.3741)*

1.6952 (0.3601)***

0.3854 (0.2779)

-0.7388 (0.2129)***

-0.3456 (0.2596)

-1.6214 (0.2381)***

0.7003 (0.262)***

0.9495 (0.2695)***

1.4261 (0.5088)***

-1.2010 (0.4642)*

0.5677 (0.2787)**

(0.0003)

-0.0019***

protest responses

Excluding
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3.2530 (0.6821)***

2.9332 (0.8069)***

2.9175 (0.8030)***

50–75%

US $567–US $967

-1.5199 (0.5830)**

-1.4693 (0.5669)**

1541

0.3527

n

Pseudo-R2

US $967–US $2167

0.9889 (0.3649)**

[75%

US $967–US $2167

Intercept

-2.3054 (1.1840)

50–75%

US $567–US $967

-1.783 (1.0377)

-2.7109 (0.5566)***

Contribution

[75%

Income

0.3487

1490

0.9174 (0.3568)*

-2.2085 (1.1680)

-2.6308 (0.5483)***

-1.7074 (1.0304)

Interactions between household income and respondent’s contribution

Contribution

Income

Interactions between household income and respondent’s contribution

1.1867 (0.3164)***

50–75%

[75%

1.2078 (0.3140)***

–

-2.0399 (0.5151)***

US $2167–US $5000

Respondent’s contribution to monthly household income

1.4101 (0.4227)***

0.8850 (0.2529)***

1.5738 (0.4308)***

US $967–US $2167

0.7802 (0.2463)**

3.2256 (0.6799)***

0.8463 (0.4080)*

US $567–US $967

Monthly household income (2008 US$)

0.9327 (0.4093)*

45–55

Income (I)

sample

0.2989

1243

0.9130 (0.3576)*

-2.1273 (1.1453)

-2.7178 (0.5544)***

–1.7075 (1.0030)

-1.1988 (0.6195)

2.7959 (0.7570)***

1.1626 (0.3153)***

-1.9532 (0.5096)***

1.5547 (0.422)***

0.8993 (0.2514)***

–

0.8960 (0.4098)*

Age (II)

Excluding highest category

Entire

[55

Explanatory variables

Table 5 continued

0.2925

1192

0.8441 (0.3500)*

-2.0363 (1.1294)

-2.6349 (0.5453)***

-1.6251 (0.9954)

-1.1557 (0.6016)

2.7815 (0.7530)***

1.1854 (0.3133)***

–

1.3889 (0.4132)***

0.7925 (0.2449)**

–

0.8067 (0.4088)*

(I) and (II)

Excluding

0.3582

1499

(0.4430)

1.7013***

(1.1023)

-1.7597*

-2.2579 (0.5569)

-1.8820 (0.9415)*

-2.0715 (0.6044)***

2.3957 (0.6467)***

0.8187 (0.3083)**

-1.9479 (0.5360)***

1.5789 (0.4247)***

1.6086 (0.3336)***

2.7303 (0.7448)***

0.0520 (0.4937)

protest responses

Excluding
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-434.7521

-421.9019

Income (I)

sample
-428.6136

Age (II)

Excluding highest category

Entire

Reference category: \50%

Not all interactions are included because of missing cells in the corresponding excluded interaction

d

e

Reference category: \US$ 567

Reference category: 18-25

Reference category: no job

c

b

a

Standard errors in parenthesis. Coefficients are significant at *** 99%, ** 95%, or * 90% level of confidence

Log-likelihood

Explanatory variables

Table 5 continued

-415.6528

(I) and (II)

Excluding

-379.1291

protest responses

Excluding
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cleaner air. This explanation, of course, does not exclude the possibility that richer
respondents may be intrinsically more selfish.
A couple of variables have been included to test whether respondents have taken
into account their income when answering the WTP questions. Controlling for
income category allows differences in marginal utility of income across income
levels (Haab and McConnell 2002). While household income may reflect a
household’s budget restriction, a respondent may not be the household decision
maker. A strategy to capture a respondent budgetary constraint is interacting
categories of monthly household income with categories of respondent’s contribution to household income. Respondent’s contribution categories yield positive
coefficients, which implies that a larger contribution to the household income also
increases the WTP. However, interaction effects are negative and significant in a
couple of cases. This implies that increase in WTP is not monotonic with income
and contribution.
We do carry out three robustness checks to the presence of the richest and oldest
respondents. The robustness check to age is motivated by relatively large coefficient
associated with the category of people older than 55—while variation in age barely
matters for categories below 55, the coefficient for people older than 55 is 3.25. The
robustness check for income is motivated by the negative sign of the coefficient
corresponding to the richest respondents (-2.039). This sign stands out because the
signs of the coefficients associated for lower income categories are positive and
significant. While a negative sign is feasible even if air quality is a normal good,5
we explore whether the exclusion of such respondents change the main message of
the initial specification.
Results reported in columns two to four refer to specifications that work as
robustness checks to age and income. The second column reports results from a
specification that excludes the observations in the highest income category—51
observations. The third column refers to a specification excluding respondents older
than 55—298 observations. The fourth column reports results from a specification
excluding observations in the highest income and age categories. These three
specifications deliver results that are qualitatively similar to those obtained by
analyzing the entire sample—i.e. signs remain identical and magnitudes of the
coefficients are similar when excluding the richest, the oldest or both. Thus, we
conclude that results are not driven by inclusion or exclusion of age and income
categories.
An additional robustness check is carried out with respect to the presence of
protest respondents. Protest response is an empirical staple of the contingent
valuation literature (see Strazzera et al. 2003; Chen and Hua 2015). The term refers
to the respondents that report zero WTP due to non-budget related reasons. That is, a
respondent stating that his/her budget is not enough to pay for cleaner air quality is
5

For instance, in the literature valuing the presence of urban and peri-urban trees and forests, some
studies have reported a positive income elasticity, other studies have yielded no significant effect from
income, with a few studies even reporting negative income elasticities (see Brander and Koetse 2011). A
negative income elasticity is a reasonable result because, in our context, it is possible that beyond certain
income level people may prefer to purchase cleaner air in a private market in the form of large gardens at
home, or via indoor air purifiers.
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consistent with utility maximization theory. But we may not say the same about
respondents that express distrust or complaint about the WTP survey in itself. In this
study, protest respondents believe that they should not pay because (1) clean air is a
right; (2) the scenario is not believable or practical; (3) the program should be
financed by the polluters; and (4) the government administrators are not able to
solve the problem of air pollution.
We check whether results are driven by the presence of protest respondents. The
fifth specification in Table 5 reports results from analyzing a sample that excludes
protest respondents. In general, results are qualitatively similar to those obtained
when analyzing the entire sample. The coefficient that deserves the most attention is
the one capturing the impacts from the bid. Significant differences in the estimation
of the bid coefficient directly impact the point estimates of the WTP because
_

_

EðWTPÞ ¼ Xb=  c, where X includes a vector of ones and the explanatory
_

variables of the empirical specifications, and b is the vector of corresponding
_
estimated coefficients and c is the estimated coefficient for bid.6 In this study, the
point estimate of the bid coefficient on the entire sample is -0.0024; and the bid
coefficient on the sample excluding protest respondents is -0.0019. These point
estimates, however, are not statistically different—the 95% confidence interval from
the trimmed sample (-0.0025 to -0.0013) includes the -0.0024 obtained on the
entire sample. Putting together the fact that results do not differ qualitatively and
that the bid coefficient is not statistically different when excluding protest
respondents, we conclude that results are robust to the presence of protest
respondents.
Results, in WTP terms, from analyzing the entire sample are graphically
illustrated in Fig. 1. This figure depicts WTP for improved air quality for different
respondents’ profiles. Environmental and social attitudes, and family concerns are
varied with respect to a baseline profile. This profile corresponds to a respondent
with a full-time job, between 45 and 55 years of age, with household income
between US $967 and US $2167 to which he/she contributes more than 75%. This
respondent has an average WTP of US $262. The dashed line in the middle in Fig. 1
shows the variation in WTP when environmental and social attitudes are taken into
account. If respondent considers air pollution a very important problem, WTP
increases to US $302. In contrast, WTP decreases to US $222 if respondent
considers that poverty/economic development is a very important problem. WTP is
US $ 311 if respondent considers both problems very important.
Respondents have higher WTP if a family member suffers a respiratory illness or
allergy. This holds regardless of environmental and social attitudes. As illustrated
by the straight line in Fig. 1, WTP increases by around 12% when a family member
is sick. It is still the case that, among respondents with a sick family member, the
respondent considering poverty a very important problem is the one with the lowest
WTP (US $255). This respondent has lower WTP than respondents considering
poverty is not a very important problem and with no sick family member—US
$262, US $302, and US $311, as illustrated by the line in the middle in Fig. 1. This
6

For details, see Haab and McConnell (2002).
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Fig. 1 WTP (2008 US$) for improved air quality by environmental and social attitudes, and family
concerns. Baseline refers to a respondent with a full-time job, between 45 and 55 years of age, with
household income between US $967 and US $2167 to which he/she contributes more than 75%

last result implies that considering poverty/economic development a very important
has a stronger negative impact in WTP than having a sick family member.
Respondents have lower WTP if they are living in a household with more adults
than the sample median. This holds regardless of environmental and social attitudes.
As illustrated by dashed line at the bottom of Fig. 1, WTP decreases by around 22%
when there are more adults in the household than the sample median.
WTP illustrated in Fig. 1 and their corresponding 90% empirical confidence
intervals are reported in Table 6. Confidence intervals are obtained from 10,000
Krinsky–Robb repetitions (Krinsky and Robb 1986). Conventional statistical
comparison of means is not appropriate in this context because average WTP and
their corresponding distributions are correlated. In this context, non-parametric,
multivariate comparisons of distributions are the correct tool (see Poe et al.
1994, 1997). These comparison are, however, non-essential to extract lessons from
our results: environmental and social attitudes, and family concerns induce tradeoffs in WTP.

5 Conclusions and discussion
Estimated annual average WTP to improve air quality in MCMA is US $ 262 (2008
US dollars). Taking into consideration the 90% confidence interval (US $194–US
$336), this value is not statistically different from comparable average values
reported in previous studies. Hanna and Oliva (2015) estimate gains in labor
productivity of US $247 per worker annually if a policy is implemented to reach
pollution levels with similar impacts than those described in the contingent
valuations scenario in this paper.
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Table 6 WTP estimates (2008 US dollars) and 90% empirical confidence intervalsa
Mean

90% confidence interval
Lower bound

Upper bound

Neither problem is very important (N)

261.65

193.77

335.86

Air pollution is very important (A)

301.98

230.97

379.93

Poverty/economic development is very important (P)

221.68

163.75

284.76

Both problems are very important (BP)

311.28

242.07

388.38

Family member suffers respiratory illness or allergy (I)

294.76

219.53

377.60

(I) ? (A)

335.08

256.78

422.13

(I) ? (P)

254.79

191.04

325.91

(I) ? (BP)

344.38

267.72

430.15

213.69

150.48

282.62

254.01

188.29

324.62

More adults than sample median (M)
(M) ? (A)

a

(M) ? (P)

173.73

119.58

231.33

(M) ? (BP)

263.32

199.03

333.89

10,000 Krinsky–Robb repetitions

Also, Martı́nez-Cruz and Sainz-Santamarı́a (2015) report US $223 as the average
annual WTP of a person to visit a peri-urban natural park near Mexico City
(Desierto de los Leones). Arguably, given the peri-urban nature, visits to the
Desierto de los Leones Park is at least partially motivated by the need for cleaner
air. That is, the WTP of US$ 223 reported by Martı́nez-Cruz and Sainz-Santamarı́a
(2015) can be interpreted as an upper bound of the WTP for cleaner air among the
population sampled in their study—which is composed by people mostly visiting
from the MCMA. Taking into consideration the 90% confidence interval of the
average WTP reported in this study, our estimates are not statistically different from
those reported by Martı́nez-Cruz and Sainz-Santamarı́a (2015).
Previous studies reporting estimates of WTP to improve air quality in MCMA
include those inferring avoided costs of illness (Bell et al. 2006; McKinley et al.
2005; Cesar et al. 2002; Margulis 1996); those inferring values of a statistical life
(Hammit and Ibarrarán 2006); and those estimating hedonic price functions
(Rodrı́guez-Sánchez 2014; Gonzalez et al. 2013). Their WTP estimates are,
however, not comparable to estimates presented in this paper because the good
under valuation is not similar. Specifically, while hedonic prices measure marginal
changes in housing prices due to marginal changes in air quality, our contingent
valuation exercise refers to a non-marginal change in air quality. For the case of
avoided cost of illness, WTP estimates usually refer to aggregate savings from
avoided medical expenses given unclear changes in air quality.
In contrast to previous application in the Mexican context, this paper yields WTP
estimates differentiated by environmental and social attitudes, and family concerns.
Respondents considering air pollution a very important problem have higher WTP
than average (US $302). Respondents considering poverty/economic development a
very important problem have smaller WTP than average (US $222). Respondents
with a family member suffering allergies or respiratory illness have higher WTP
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than average (US $295). Respondents in a household with more adults than the
sample median (i.e. 2) have a lower WTP than average (US $214).
From a public policy perspective, differentiated estimates of WTP are useful in
carrying out cost–benefit analysis of environmental policies under different sets of
assumptions. For instance, assume authorities only considered citizens with the
highest WTP (US $344). Individuals with the highest WTP have a sick family
member, have a full-time job, are between 45 and 55 years of age, and have
household income between US $967 and US $2167 to which they contribute more
than 75%. These individuals represent 1% of the sample under analysis. Assume
this proportion holds for the entire MCMA. Assume 10 million adults in the
MCMA.7 Thus 100 thousand individuals would be each willing to pay US $344
annually. Their contributions would amount to US $34.4 million annually. These
resources would be enough to invest in hybrid buses, a project requiring US $30
million annually according to McKinley et al. (2005).
A limitation in this study is that WTP estimates are based on a sample arguably
representative of a county in MCMA. Several assumptions must be made to
extrapolate WTP estimates to the entire population in MCMA. Considering that
average WTP is in the range reported in previous studies using different approaches
and populations, we believe this limitation is relatively minor. Of course, an
extrapolation exercise must be careful in using official and most recent numbers
available.
Results from this paper can be linked to the literature on micro-foundations of the
Environmental Kuznets Curve (EKC). This literature hast yet to provide convincing
evidence on whether people trade economic development and environmental quality
(see Barbier et al. 2015). A major challenge in this literature is estimation of income
elasticity of demand for environmental quality and establishing an unambiguous
link between this elasticity and the EKC. This paper gets around estimation of
elasticity of demand for environmental quality and instead gathers data reflecting
individuals’ opinions with respect to economic development and environmental
priorities, and uses these opinions in the WTP specifications. With estimates of
utility parameters at hand, variations in WTP are inferred for groups of individuals
differing in their opinions with respect to economic development and environmental
quality. In this way, this paper finds evidence suggesting individuals trade
environmental improvements for economic development when stating their WTP
for cleaner air.
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implementing the protocol to gather data used in this document. Authors wish to thank an anonymous
reviewer whose comments have improved this manuscript. Errors are authors’ responsibility.
Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were
made.
7

In 2010, 20 million residents were counted in MCMA, with a little above 10 million being adults (see
INEGI 2010).
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