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This paper examines the effects of the 2008-9 global economic crisis on people’s pro-environmental
behavior and willingness to pay for climate change mitigation. We hypothesize that the crisis has
affected pro-environmental behaviors through tightening of budget constraints and relaxation of time
constraints. Using data from a large representative survey Life in Transition II, conducted in 35 Euro-
pean and Central Asian countries in 2010, we find that people adversely affected by the crisis are more
likely to act in an environmentally-friendly way, but less likely to be willing to pay for climate change
mitigation. Our findings confirm the importance of time and budget constraints for undertaking pro-
environmental action, and highlight a potentially positive role of adverse, external welfare shocks in
shaping pro-environmental behavior.
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1. INTRODUCTION

With climate change becoming one of the most pressing issues of our times,
there has been increasing interest, among both academics and policymakers, in
what determines people’s pro-environmental behaviur. One question that has
received much attention in this area has been whether greater income makes peo-
ple’s actions more pro-environmental. As income levels have been increasing and
poverty levels falling in many parts of the world, it is indeed important to under-
stand how growing affluence affects pro-environmental behavior. However, the
path to long-term economic prosperity is often accompanied by important fluctu-
ations in the short term, exemplified by the devastating effects of the recent global
economic crisis on the lives of millions of people across the world. It is, therefore,
equally important to understand how pro-environmental behavior is affected by
adverse welfare shocks. To date, this question has received little attention in the
literature, and this paper fills this knowledge gap by studying the individual-level
effects of a particular macroeconomic shock, the 2008-9 economic crisis, on peo-
ple’s pro-environmental actions.

We hypothesize that the crisis may have had a positive effect on people’s pro-
environmental behavior because it tightened budgets constraints (which, for
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example, would force people to save water and electricity, and limit travelling by
car) and/or relaxed time constraints (which, for example, would provide the neces-
sary time for recycling household waste). At the same time, it is likely that people
adversely affected by crisis become less willing to allocate a part their budget for
environmental causes. To test these hypotheses, we use data from a large representa-
tive survey Life in Transition 11, conducted by the World Bank and the European
Bank of Reconstruction and Development in 35 European and Central Asian
countries in 2010. The survey contains extensive information on respondents’ pro-
environmental behaviors, as well as the extent and ways in which households were
affected by the global economic crisis, allowing for a nuanced analysis of the rela-
tionship between adverse welfare shocks and pro-environmental action.

Our results suggest that people adversely affected by the crisis are indeed
more likely to undertake environmentally-friendly action and, at the same time,
less willing to pay for climate change mitigation. Most types of crisis effects (e.g.,
job loss, salary reduction, reduced migrant remittances) are positively associated
with pro-environmental action, and most types of pro-environmental action (e.g.,
reduced use of transport, reduced water and energy consumption, waste recy-
cling) are positively associated with being adversely affected by the crisis. The pos-
itive association between the crisis and pro-environmental action is observed in
low-, middle- and high-income countries, as well as across various socio-
demographic groups. The negative association with the willingness to pay for cli-
mate change mitigation is driven by relatively poor and relatively rich countries,
as well as people with lower levels of education. Taken together, these findings
confirm the role of the crisis-induced tightened budget and relaxed time con-
straints for undertaking environmentally-friendly action and allocating money for
environmentally-friendly causes.

This study contributes to the literature on the individual/household-level deter-
minants of pro-environmental behavior. One strand in this literature has analyzed
pro-environmental behavior in the consumption-leisure choice framework and
emphasized the role of financial and time constraints in shaping pro-environmental
action (Ando and Gosselin, 2005; Halvorsen, 2008; Jakus ef al., 1996; Matsumoto,
2014). A weakness of the related empirical work is that the choices related to
income, working hours, leisure and undertaking pro-environmental action are likely
to be jointly determined, making it difficult to disentangle causal effects. From this
perspective, our study makes a contribution by exploiting the crisis-induced
changes in financial and time constraints; such changes come close to a natural
experiment, allowing to mitigate possible endogeneity issues.

More broadly, our study also adds to the larger literature on the effects of
economic development on environmental concerns, attitudes and behaviors. Most
of the contributions have focused on the role of income growth, both at the coun-
try and individual level (Carkoglu and Kentmen-Cin, 2015; Diekman and
Franzen, 1999; Dunlap and Mertig, 1995; Dunlap and Mertig, 1997; Fairbrother,
2013; Franzen and Mayer, 2010; Franzen and Vogl, 2013; Inglehart, 1995; Israel
and Levinson, 2004; Jacobsen and Hanley, 2009), and little attention has been
paid to the role of adverse welfare shocks. Some evidence is provided by Scruggs
and Benegal (2012), who show that higher unemployment rates (a country-level
variable), which are generally attributed to economic downturns, are associated
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with lower environmental concern in the US and Europe. We advance this line of
research by 1) using direct, household-level measures of crisis impact, 2) choosing
pro-environmental behavior and willingness to pay for climate change mitigation
as outcome variables, and 3) considering a range of countries at different stages
of economic development.

The paper is organized as follows. The next section outlines channels through
which economic crises may affect pro-environmental behaviors, and formulates
hypotheses to be tested in the empirical analysis. Section three presents data, vari-
ables and estimation strategy. Section four describes the results, followed by a dis-
cussion and conclusion in Section 5.

2. CRrisis AND PRO-ENVIRONMENTAL BEHAVIOUR: CONCEPTUAL CHANNELS,
RELATED LITERATURE, AND HYPOTHESES TO BE TESTED

Crisis-related welfare shocks may affect pro-environmental behaviors
through several channels. A positive change could occur where, in order to
reduce expenses, people affected by crisis start saving water/energy or use public
transport/walk instead of taking a car. Such pro-environmental actions are
driven by a sudden tightening of financial constraints, and the argument is con-
sistent with recent literature showing that people with lower incomes are more
likely to adopt environmentally-friendly behaviors. Longhi (2013) obtains such
evidence for the UK and explains it with the conjecture that people with lower
incomes cannot afford the cost of more damaging environmental behavior: for
example, poor people use public transport and save energy because they cannot
afford to buy a car or to pay high energy bills. Bruderer Enzler and Diekmann
(2015) corroborate these results, showing that people with higher incomes pro-
duce more greenhouse gas emissions, especially in the life domains related to
transport and housing.

Another positive channel is through the relaxation of time constraints. For
example, losing a job or having working hours reduced allows more time to be
allocated for recycling, walking rather than taking a car, or shopping for environ-
mentally friendly products—something a person affected by crisis may have
always wanted but never managed to do due to the lack of time. This argument
implies the existence of opportunity costs of undertaking pro-environmental
activities (such as forgone income or time spent on other activities); such oppor-
tunity costs have been previously analyzed in the framework of labor-
consumption-leisure choice and confirmed empirically, particularly in the context
of recycling activities (Ando and Gosselin, 2005; Halvorsen, 2008; Jakus et al.,
1996; Matsumoto, 2014). In our case, adverse crisis effects such as job loss or
reduced working hours mean lower opportunity costs of pro-environmental
action, which would lead to more of such action being undertaken.'

!The relaxed time constraint and reduced opportunity costs argument echoes Burgard and Kalousova
(2015) who, in their review of literature on the effects of the Great Recession on health and well-being,
find that people affected by the crisis gain time for exercising, cooking healthy meals, sleeping, shop-
ping, leisure and home production, which in turn reduces stress and improves health. Aguiar et al.
(2013) also report significant increases in time spent on shopping, child care, education and health
among people affected by the Great Recession in the US.
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An example of a negative effect of the crisis on pro-environmental stance
may be a reduction in willingness to allocate part of the budget for environmental
causes (e.g., pay for climate change mitigation), as people affected by crisis choose
to allocate their scarce resources to fulfilling basic needs—buying food, paying
housing expenses (bills, rents, mortgage) etc. This is consistent with this conjec-
ture that adverse welfare shocks shift one’s values closer to material security and
away from post-materialist goals, which include self-fulfillment, political freedom
and also concern for the environment (Inglehart, 1995; Inglehart, 1997).

Finally, from a purely technical perspective, the effect of adverse income
shocks on pro-environmental behavior could be viewed as an opposite of the
effect associated with income increases. Here, numerous cross-sectional studies
have documented a positive association between different manifestations of indi-
vidual and household economic well-being (such as objective and self-perceived
income and wealth) on the one hand, and pro-environmental concern, beliefs and
behaviours on the other (Carlsson et al., 2012; Clark et al., 2003; Dorsch, 2014;
Franzen and Meyer, 2010; Jacobsen and Hanley, 2009; Roco et al., 2015). Several
studies have obtained a statistically insignificant relationship (Kellstedt ez al.,
2008; Wang et al., 2011; Whitmarsh, 2011) or showed that income matters for
some aspects of pro-environmentalism but not others (Dienes, 2015; Fairbrother,
2013; Liebe et al., 2011; Wong and Wan, 2011). Finally, as already mentioned,
Longhi (2013) and Bruderer Enzler and Diekmann (2015) show that there is a
negative relationship between individual income and pro-environmental behavior.
If one assumes that income increases and income decreases affect pro-
environmental behavior in opposite directions, the studies by Longhi (2013) and
Bruderer Enzler and Diekmann (2015) suggest that income decreases lead to
more pro-environmental actions, while the other individual-level studies suggest
that income decreases lead, if anything, to less pro-environmental actions. It is
important to note, however, that all of the empirical studies mentioned above rely
on cross-sectional data (or, in some cases, repeated cross-sections) and do not
consider how a change in income of the same individuals or households over time
is related to the change in their pro-environmental stance. One should, therefore,
be cautious in extrapolating the findings of these correlational studies to the pres-
ent analytical framework where the primary focus is on the effects of large, sud-
den welfare falls.

This discussion leads us to the following hypotheses:

HI1: People adversely affected by an economic crisis are more likely to adopt
environmentally friendly behaviors than those not affected.

H?2: People adversely affected by an economic crisis are less likely to be willing
to pay for climate change mitigation than those not affected.

The same logic suggests that, within any country, poorer people (affected by the crisis or not) are
in general less likely to pay for climate change mitigation. Note that our empirical analysis includes a
control for household wealth (which indeed indicates that people with lower levels of household wealth
are less willing to pay for climate change mitigation); our main interest is thus on the effects of the
short-term, crisis-induced welfare shocks.
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3. DATA, VARIABLES AND ESTIMATION STRATEGY
3.1. Data

The empirical analysis draws on data from the Life in Transition-II survey,
administered by the European Bank for Reconstruction and Development and the
World Bank in 2010. The survey was conducted in 29 former socialist economies of
Central and Eastern Europe and Central Asia, as well as Turkey and five Western
European countries (France, Germany, Italy, Sweden and the UK). The nationally
representative samples consisted of 1,000 respondents per country (1,500 respond-
ents in the case of countries with larger populations: Russia, Ukraine, Uzbekistan,
Serbia, Poland and the UK); there were 38,864 respondents altogether.

In each country, households were selected according to a two-stage clustered
stratified sampling procedure. In the first stage, the frame of primary sampling
units was established using national administrative information. In the second
stage, households were randomly selected within the primary sampling units, and
respondents within households were then selected using a selection grid. The sur-
vey summary, including detailed information on survey design and implementa-
tion methodology, is available in the official survey report (Steves, 2011), and the
dataset can be accessed from the survey website http://microdata.worldbank.org/
index.php/catalog/1533/.

Alongside extensive information on the respondents’ socio-demographic
backgrounds, the survey included a number of questions on climate change (sec-
tion 4 of the survey) and the ways in which respondents’ households were affected
by the global economic crisis (section 8). This makes the dataset well suited for an
analysis of the effect of adverse welfare shocks on pro-environmental behavior.

3.2. Variables
Outcome Variables

In line with the research hypotheses, we created two variables to capture pro-
environmental behavior at the individual level. First, all respondents were asked,
“Have you personally taken actions aimed at helping to fight climate change?” If
the answer was affirmative, the respondents were asked to specify, referring to a
list of ten options, which actions they had taken (multiple answers were possible).
These actions, along with the percentage of respondents who had undertaken
them, are reproduced in Table 1. Recycling and reducing energy consumption are
the most common actions (indicated by 17 percent of respondents), followed by
reducing water consumption (15 percent), reducing consumption of disposable
items (12 percent), and choosing environmentally friendly means of transporta-
tion (10 percent). Overall, 28 percent of respondents indicated they had under-
taken at least one pro-environmental action. We created separate dummy
variables to capture each of the ten actions. In addition, we created a dummy vari-
able for undertaking at least one pro-environmental action. As a robustness
check, we constructed an index of pro-environmental behavior, based on principal
components, which captures the common variation among the ten pro-
environmental dummies (we retained only the first principal component with the
eigenvalue of 4.10; the eigenvalues of the subsequent components were lower than
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TABLE 1

TyPES OF PRO-ENVIRONMENTAL ACTIONS AND THE PERCENTAGE OF RESPONDENTS WHO HAVE UNDER-
TAKEN THEM

Which of the following actions aimed at fighting climate change have you personally % of
taken? respondents
1. Purchased a car that consumes less fuel or is more environmentally friendly 4.8
2. Reduced the use of my car, for example by car sharing or using my car more 6.2
efficiently
3. Chosen an environmentally friendly means of transportation (by foot, bicycle, public 9.6
transport)
4. Reduced energy consumption at home 17.3
5. Reduced consumption of water at home 15.2
6. Where possible, avoided taking short-haul flights 2.6
7. Started separating most of my waste for recycling 17.2
8. Reduced consumption of disposable items (e.g. plastic bags) 12.3
9. Bought seasonal and local products to avoid products that come from far away, and 8.1
thus contribute to CO? emissions
10. Installed equipment in my own home that generates renewable energy 1.3
Has taken at least one pro-environmental action 28

Source: Life in Transition II survey.

1). The results, available on request, are consistent with the variable capturing at
least one pro-environmental action.

Second, the respondents were asked, “Would you be willing to give part of
your income or pay more taxes, if you were sure that the extra money was used to
combat climate change?” Overall, 31 percent of the respondents gave an affirma-
tive answer; we, however, note that these answers may be subject to social desir-
ability bias. We created a dummy variable equal to 1 if the respondent is willing to
sacrifice part of their income to combat climate change and 0 otherwise.

Main Regressors(s)

One of the objectives of the Life in Transition II survey was to ascertain the
extent and particular ways in which households were affected by the global eco-
nomic crisis. First, respondents were asked, “How much, if at all, has the eco-
nomic crisis affected your household in the last two years?,” with possible
answers “not at all,” “just a little,” “a fair amount” and “a great deal” (the respec-
tive distribution of answers is 27, 23, 27 and 17 percent).® We created four dummy
variables to capture each of the answers. In a follow-up question, all respondents
who said they were affected by crisis “just a little,” “a fair amount” and “a great
deal” were asked about specific ways in which the crisis affected them. A list of
seven adverse effects was offered, and respondents were asked to choose any item
that applied, and furthermore to specify the most important one. The distribution
of the most important effects is shown in Table 2. Wage reduction was by far the

3This distribution excludes respondents who did not give an answer to the question (6 percent of
the sample). However, the non-respondents are not dropped from the analysis—all regressions include
a dummy variable capturing those respondents who did not answer the crisis question (results for this
variable are available in the Supplementary information document containing full econometric out-
put). Our results also remain qualitatively unchanged if the non-respondents are dropped from the
analysis.
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TABLE 2
EFFECTS OF THE CRISIS AT THE HOUSEHOLD LEVEL

Choose the most

How has the economic crisis affected you (or important
other household members) in the past two years? (% of total sample)
1. Head of household lost job 7.8

2. Other household member lost job 7.1

3. Family business closed 1.6

4. Working hours reduced 34

5. Wages delayed or suspended 5.4

6. Wages reduced 19.0

7. Reduced flow of remittances 7.9

Source: Life in Transition II survey.

most common effect of the crisis on households (19 percent of all respondents
indicated it was the most important effect), followed by the reduced flow of
migrant remittances (8 percent) and the job loss of either the head of the house-
hold or another household member (7-8 percent). A set of seven dummy variables
was created to capture these effects.

Control Variables

Following the empirical literature on the micro-determinants of pro-
environmental behavior (see, e.g. Longhi, 2013), all regressions include the follow-
ing socio-demographic controls: dummy variables for gender, six age groups (18-
24, 25-34, 45-54, 55-64, 65+), marital status (married/living with a partner), hav-
ing children in the household, three education levels (primary, secondary, terti-
ary), three types of geographical residence (rural, urban, metropolitan). In
addition, as a proxy for household wealth we created, with principal components,
an index capturing the possession of eight household assets: car, secondary resi-
dence, bank account, debit card, credit card, mobile phone, computer and inter-
net access at home. This variable captures the longer-term underlying economic
position of a household, as opposed to the crisis variables which capture short-
term welfare shocks. The summary statistics of all variables included in the analy-
sis are provided in the Appendix.

In addition, in all regressions we include controls for environmental concern,
knowledge and beliefs, which are important determinants of pro-environmental
action (see, e.g., Bennett, 2011; Carlsson et al., 2012; Dienes, 2015; Liebe ez al.,
2011; Longhi, 2013; Van Prooijen and Sparks, 2014; Wicker and Becken, 2013).
For environmental concern, the respondents were asked, “How concerned are
you about climate change? Please answer on a scale of 1 to 5, where 1 means that
you are not at all concerned and 5 means you are extremely concerned.” Using
this information, we created a variable concerned about climate change with values
of 1 to 5. For environmental knowledge, the respondents had to evaluate, on a
scale of 1 to 4, how well they were informed about: 1) the causes of climate
change; 2) the consequences of climate change; 3) ways in which one can slow
down climate change; and 4) ways in which one can adapt to climate change,
where | indicates “not at all informed” and 4 “very well informed.” We summed
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respondents’ answers to these four questions to create an index of informedness
about climate change, which ranges from 4 to 16. For environmental beliefs,
respondents were asked to what extent they agreed with the following statements:
“The seriousness of climate change has been exaggerated” and “Emission of CO?
has a major impact on climate change,” with five possible answers ranging from 1
(strongly disagree) to 5 (strongly agree). Reversing the answer value scale for the
first statement and then adding together respondents’ answers to the two state-
ments, we obtained an index of pro-environmental beliefs, which ranges from 2 to
10. Higher values of this variable indicate lower levels of skepticism about the
seriousness of climate change and a stronger conviction that greenhouse gas emis-
sions have a major impact on climate change.

Finally, to control for all possible country-wide effects (such as GDP per cap-
ita and environmental quality) on pro-environmental behavior as well as on the
extent of the crisis, all regressions include country-fixed effects (a dummy variable
for each country). Among other things, this ensures that the estimated coefficients
are driven by within-country, and not between-country, relationships between the
variables of interest.

3.3. Estimation strategy

Pro-environmental behavior of individual i from country j is modelled as
follows:

Pro—environmental behavior;= By+ B (affected by crisis);

+ By (environmental concern);

+ B3 (environmental knowledge),

()

+ By(environmental beliefs),
+Bs(socio—demographic controls),

+ Bs(country—fixed effects);+ e;

where the dependent variable is either pro-environmental action or willingness to
pay to combat climate change, f3; represents the parameters (parameter vectors)
of interest, and & is the idiosyncratic error term.

The models were first estimated for the full sample. Then, to get a better
understanding of the relationships of interest, we looked at 1) how being affected
by the crisis relates to the likelihood of undertaking specific pro-environmental
actions; 2) whether different types of crisis effects (e.g., job loss and wage reduc-
tion) relate to pro-environmental behaviour in the same manner; 3) whether the
relationship between the crisis and pro-environmental behavior is the same in the
low, middle and high income countries, and 4) whether the relationship between
the crisis and pro-environmental behavior is the same across different socio-
demographic groups.

Given the binary nature of the dependent variables, the models were esti-
mated with binary probit. As a robustness check, the models were also estimated
with logit and OLS; the results, available on request, remained qualitatively
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TABLE 3
EFFECTS OF THE CRISIS AND PRO-ENVIRONMENTAL BEHAVIOR, PROBIT MARGINAL EFFECTS

Undertaken least one Willing to pay for climate
pro-environmental action change mitigation

Affected by crisis:

Not at all Ref. Ref.

Just a little 0.029*** (0.007) 0.009 (0.008)

A fair amount 0.039*** (0.007) —0.017** (0.008)

A great deal 0.038*** (0.008) —0.034*** (0.009)
Concerned about climate change 0.052%** (0.002) 0.060%** (0.003)
Informed about climate change 0.031*** (0.001) 0.008*** (0.001)
Pro-environmental beliefs 0.025*** (0.002) 0.027*** (0.002)
Women 0.012** (0.005) 0.004 (0.005)
Age group

1824 —0.018* (0.010) 0.014 (0.010)

25-34 —0.011 (0.008) 0.004 (0.008)

35-44 Ref. Ref.

45-54 0.010 (0.008) 0.008 (0.009)

5564 0.016* (0.009) —0.013 (0.010)

65+ 0.012 (0.009) —0.013 (0.011)
Married/living with partner 0.024*** (0.005) 0.007 (0.006)
Children in the household —0.003 (0.006) 0.002 (0.006)
Education

Primary —0.019*** (0.006) —0.020%** (0.007)

Secondary Ref. Ref.

Tertiary 0.037*** (0.006) 0.018** (0.007)
Wealth index 0.014*** (0.002) 0.021*** (0.002)
Type of residence

Rural —0.018%** (0.005) —0.012* (0.006)

Urban Ref. Ref.

Metropolitan —0.030%** (0.008) —0.001 (0.008)
Country-fixed effects Yes Yes
Observations 29,004 29,004
Pseudo-R? 0.272 0.136
Prob > Chi® 0.000 0.000

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

unchanged. In all estimations we used heteroscedasticity-robust standard errors
and applied within-country population weights available from the survey dataset.

4. RESULTS

Table 3 reports the full-sample results of the models estimating the relation-
ship between the effects of the crisis one the one hand, and pro-environmental
action and willingness to pay for climate change mitigation, on the other. Other
factors being equal, people affected by the crisis are more likely to report that
they have undertaken a pro-environmental action (column 1). In terms of mar-
ginal effects and relative to people not affected by the crisis, those affected “just a
little,” “a fair amount” and “a great deal” are 2.9, 3.9 and 3.8 percentage points,
respectively, more likely to have acted in an environmentally friendly way. These
are non-negligible effects relative to the baseline incidence of undertaking pro-
environmental action (27.5 percent). Next, compared to people not affected by
the crisis, those affected by it “a fair amount” and “a great deal” are 1.7 and 3.4
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percentage points less likely to be willing to pay to combat climate change (col-
umn 2). Overall, the results lend support to hypotheses H1, H2: compared to
those not affected by the crisis, people affected by it are more likely to act in an
environmentally friendly way but less likely to be willing to sacrifice part of their
income to combat climate change.

As for the coefficients of control variables, we notice close correspondence
between our findings and the literature. Being concerned about climate change,
being informed about climate change, and holding pro-environmental beliefs are
all strong predictors of pro-environmental action and willingness to pay for cli-
mate change mitigation (for similar findings in the literature, see e.g., Akter and
Bennett, 2011; Carlsson et al., 2012; Dienes, 2015; Liebe et al., 2011; Longhi,
2013; Van Prooijen and Sparks, 2014; Wicker and Becken, 2013). Among demo-
graphic characteristics, women, older people and married people are more likely
to report environmentally friendly action (Franzen and Meyer, 2010; Meyer,
2015; Longhi, 2013); this said, gender, age and marital status play no role in the
willing to pay for climate change mitigation model. There is a strong positive
association between education and income, on the one hand, and pro-
environmental action and willingness to pay for climate change mitigation, on the
other, which is again consistent with the literature (Carlsson et al., 2012; Clark
et al., 2003; Dorsch, 2014; Franzen and Meyer, 2010; Jacobsen and Hanley, 2009;
Meyer, 2015, Roco et al., 2015). Finally, relative to people living in urban areas,
both rural and metropolitan residents are less likely to undertake pro-
environmental action and rural dwellers are somewhat less likely to be willing to
pay for climate change mitigation, which corroborates some previous findings in
the literature (Ambrosius and Gilderbloom, 2015).

Next, to check whether the relationship between the crisis and different types
of pro-environmental behavior, we estimated the model for different pro-
environmental actions. The results are shown in Table 4 (here and in what follows
we only report the marginal effects of the variables of interest, i.e., the crisis dum-
mies; complete econometric output is available in the Supplementary Information
document). The results suggest that people affected by the crisis are more likely to
have undertaken virtually all types of pro-environmental behavior. In absolute
terms, larger associations are observed in the specifications capturing reduced
consumption of water, energy, disposable items and transport, which would sup-
port the conjecture that people affected by the crisis adopt pro-environmental
behavior to reduce the cost of living. For renewable energy equipment specifica-
tions, the effect is small and non-linear (people moderately affected by the crisis
are the most likely to install renewable energy equipment), which can be explained
by the fact that large crisis-induced income falls prevent people from buying rela-
tively expensive equipment.

To get a better understanding of what type of crisis effects are associated
with pro-environmental behavior, we regressed the two dependent variables on
different ways in which the crisis could affect households,* alongside the full set
of control variables. The results, reported in Table 5, show that all types of crisis

“*We consider only the main, non-overlapping effects, as shown in Table 2. Replacing those with
the ‘all-that-apply’ effects does not substantially change the results.
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TABLE 5

DIFFERENT EFFECTS OF THE CRISIS AND PRO-ENVIRONMENTAL BEHAVIOUR, BINARY PROBIT AVERAGE
MARGINAL EFFECTS

Willingness to pay for climate

Pro-environmental action change mitigation
Head of household lost job 0.030*** (0.010) 0.005 (0.010)
Other household member lost job 0.022** (0.010) —0.014 (0.011)
Family business closed 0.029 (0.020) —0.001 (0.022)
Working hours reduced 0.026%* (0.013) 0.001 (0.014)
Wages delayed or suspended 0.032%** (0.011) 0.003 (0.012)
Wages reduced 0.024*** (0.007) —0.010 (0.008)
Reduced flow of remittances 0.039%** (0.010) —0.022* (0.011)
Individual-level controls Yes Yes
Country-fixed effects Yes Yes
Observations 29,004 29,004
Pseudo R? 0.271 0.135
Prob > Chi? 0.000 0.000

Notes: * p<0.10, ** p<0.05, *** p<0.01. Robust standard errors in parentheses. All regres-
sions include the same control variables as in Table 3. See table S5 of Supplementary Information
for complete econometric output.

effects except family business closure are positively associated with pro-
environmental action. Among other things, this finding supports the way in which
the crisis may affect pro-environmental action through both the reduced income
and increased time channels: the positive and significant estimates of the reduced/
delayed/suspended wage and reduced remittances variables speak in favor of the
reduced income channel, the reduced working hours in favor of the increased time
channel, and the job loss variables support both. The association between the
willingness to pay for climate change mitigation and different effects of the crisis
is statistically insignificant for all crisis dummies, except the reduced flow of
remittances which is negative and significant at 10 percent.’

Next, we turn to heterogeneity analyses. The Life in Transition II survey, on
which this study is based, was administered in a range of European and Central
Asian countries which differ markedly in terms of their economic and social devel-
opment. This allows us to test whether the link between the crisis and pro-
environmentalism is the same across countries with different income levels. Using
the World Bank country income classification by GDP per capita for 2010 (when
the survey was conducted), we divided the total sample into the sub-samples of 1)
low® and lower-middle-income countries; 2) higher-middle-income countries; and
3) high-income countries. The results, reported in Table 6, suggest that people
affected by the crisis are more likely to have undertaken at least one pro-
environmental action in all country groups. The size of the association is compara-
ble in absolute terms—people affected by the crisis are 2-6 percentage points more

SNote that we earlier found that the generic crisis dummies (affected “a fair amount” and “a great
deal”) were statistically significant and negative in the willingness to pay model (Table 3); the discrep-
ancy between this result and the largely insignificant crisis dummies in Table 5 could be due to the fact
that, by construction, only the former captures the intensity of the crisis effects.

There are only two low-income countries in the sample—Kyrgyzstan and Tajikistan — which is
why we merge them with the lower-middle-income country group.
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TABLE 6

EFFECTS OF THE CRISIS AND PRO-ENVIRONMENTAL BEHAVIOUR, BY COUNTRY INCOME LEVEL, PROBIT
AVERAGE MARGINAL EFFECTS

Willingness to pay
for climate change
mitigation

Pro-environmental

Affected by the crisis action

A. Low and lower-middle-

income countries (10)
( Albania, Armenia,
Georgia, Kosovo, Kyrgyz-

stan, Moldova, Mongolia,

Not at all
Just a little
A fair amount
A great deal

Ref.
0.030*** (0.012)
0.035%** (0.011)
0.041*** (0.013)

Ref.
0.020 (0.017)
—0.026 (0.016)
—0.054*** (0.017)

Ukraine, Uzbekistan, Individual-level controls Yes Yes
Tajikistan) Country-fixed effects Yes Yes
Observations 7,250 7,250
Pseudo R? 0.163 0.116
Prob > Chi? 0.000 0.000

B: Upper-middle-income
countries (13) Not at all Ref. Ref.

( Azerbaijan, Belarus,
Bosnia-Herzegovina,
Bulgaria, Kazakhstan,

Just a little
A fair amount
A great deal

0.023* (0.011)
0.032%*% (0.011)
0.028%* (0.012)

0.016 (0.014)
0.003 (0.012)
—0.015 (0.013)

Latvia, Lithuania, FYR Individual-level controls Yes Yes
Macedonia, Romania, Country-fixed effects Yes Yes
Russia, Serbia, Turkey, Observations 10,753 10,753
Montenegro) Pseudo R? 0.182 0.119
Prob > Chi? 0.000 0.000
C: High-income countries
(12) Not at all Ref. Ref.

(Croatia, Czech Republic,

Estonia, France,
Germany, Hungary, Italy,
Poland, Slovakia, Slov-
enia, Sweden, United
Kingdom)

Just a little
A fair amount
A great deal
Individual-level controls
Country-fixed effects
Observations
Pseudo R?
Prob > Chi?

0.033*%** (0.011)
0.047*** (0.012)
0.047*%** (0.016)
Yes
Yes
11,001
0.192
0.000

0.005 (0.011)
—0.023* (0.012)
—0.030** (0.015)

Yes
Yes
11,001
0.159
0.000

Notes: * p<0.10, ** p <0.05, *** p<0.01. Robust standard errors in parentheses. All regres-

sions include the same controls as in Table 3. See Table S6 of Supplementary Information for com-
plete econometric output.

likely to have undertaken at least one pro-environmental action. However, the rela-
tive contribution of the crisis to pro-environmental action is greater in countries
with lower GDP per capita, as the share of respondents having undertaken at least
one pro-environmental action in high-income, upper-middle-income and lower-
middle/low-income countries is 50, 20 and 11 percent, respectively. This said, some
country group differences are observed in the model explaining willingness to pay
for climate change mitigation. Specifically, people affected by the crisis in low/
lower-middle-income and high-income countries are less likely to sacrifice income
to combat climate change, while the association between crisis effects and willing-
ness to pay is insignificant in the upper-middle-income country group.

Finally, we checked whether particular socio-demographic groups—women
and men, younger (age < 45) and older (age > 45) respondents, less educated (pri-
mary and secondary education) and more educated (tertiary education)
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TABLE 7

EFFECTS OF THE CRISIS AND PRO-ENVIRONMENTAL BEHAVIOUR, BY SOCI0-DEMOGRAPHIC GROUP,
PROBIT AVERAGE MARGINAL EFFECTS

Willing to pay for climate change

Pro-environmental action mitigation
Women Men Women Men
Affected by the crisis
Not at all Ref. Ref. Ref. Ref.
Just a little 0.020** (0.009)  0.044*** (0.010) —0.005 (0.010) 0.031** (0.012)
A fair amount 0.040*** (0.009) 0.038*** (0.010) —0.016 (0.010) —0.016 (0.012)
A great deal 0.022*%* (0.010)  0.062*** (0.012) —0.030*** (0.011) —0.039*** (0.013)
Willing to pay for climate change
Pro-environmental action mitigation
Age <45 Age>45 Age <45 Age >45
Affected by the crisis
Not at all Ref. Ref. Ref. Ref.
Just a little 0.036*** (0.009) 0.022** (0.010) 0.018 (0.011) —0.000 (0.011)
A fair amount 0.041*** (0.009)  0.039*** (0.010) —0.028** (0.011)  —0.002 (0.011)
A great deal 0.058*** (0.011) 0.017 (0.012) —0.031%** (0.012) —0.035%** (0.012)

Willing to pay for climate change
Pro-environmental action mitigation

Primary and

Primary and Tertiary second. Tertiary
second. education education education education
Affected by the crisis
Not at all Ref. Ref. Ref. Ref.
Just a little 0.027*** (0.008)  0.042*** (0.014) 0.006 (0.009) 0.024 (0.015)
A fair amount 0.040%** (0.008)  0.044*** (0.014) —0.018** (0.009) —0.007 (0.016)
A great deal 0.038*** (0.009)  0.038** (0.018) —0.037%*%* (0.009) —0.013 (0.020)
Willing to pay for climate change
Pro-environmental action mitigation
Low wealth High wealth Low wealth High wealth
Affected by the crisis
Not at all Ref. Ref. Ref. Ref.
Just a little 0.030*** (0.010)  0.024** (0.009) 0.008 (0.011) 0.008 (0.010)
A fair amount 0.037*** (0.010)  0.037*** (0.009) —0.004 (0.011) —0.032*%** (0.010)
A great deal 0.038%** (0.011)  0.034*** (0.011) —0.033*** (0.012) —0.031** (0.012)

Notes: * p<0.10, ** p<0.05, *** p<0.01. Robust standard errors in parentheses. The table
reports the results of the crisis dummies for 16 regressions estimating the action and willingness to
pay models for different socio-demographic groups; all regressions include the same controls as in
Table 3. See Table S7a and S7b of Supplementary Information for complete econometric output.

respondents, as well as respondents from households with relatively low and rela-
tively high wealth (based on the within-country median split of the wealth
index)—are more likely to drive the relationship between the effects of the crisis
and pro-environmental behavior. The results, reported in Table 7, suggest that the
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positive association between being affected by the crisis and having undertaken
pro-environmental action differs little across the socio-demographic groups. In
the model explaining willingness to pay for climate change mitigation, the nega-
tive and significant coefficient of the crisis variable is also obtained for women
and men, younger and older respondents, and households with higher and lower
wealth. The only difference arises across education groups: people affected by the
crisis and educated to the primary and secondary level are less willing to pay for
climate change mitigation, while the crisis coefficients are statistically insignifi-
cant in the sample of the tertiary educated.

5. DISCUSSION AND CONCLUSION

This paper set out to determine how adverse welfare shocks affect people’s
pro-environmental behavior. Drawing on a large representative survey, conducted
in 35 European and Central Asian countries, we analyzed the household-level
relationship between being a victim of the 2008-9 global economic crisis, on the
one hand, and pro-environmental action and willingness to pay for climate
change mitigation, on the other. The results revealed that people affected by the
crisis are more likely to act in environmentally-friendly way, but less likely to be
willing to pay for climate change mitigation. Most types of crisis effects (e.g., job
loss, salary reduction, reduced migrant remittances) are positively associated pro-
environmental action, and most types of pro-environmental action (e.g., reduced
use of transport, reduced water and energy consumption, waste recycling) are
positively associated with being a crisis victim. The positive association between
the crisis and pro-environmental action is observed in countries with different lev-
els of GDP per capita and across different socio-economic groups. The negative
association with the willingness to pay for climate change mitigation is driven by
relative poor and relatively rich countries, as well as respondents with lower levels
of education.

What could explain these findings? The greater likelihood of pro-
environmental action among people who experienced crisis-related salary reduc-
tions or job losses indicates that tightened financial and relaxed time constraints
matter. For example, people who have suddenly lost their jobs need to reduce
energy consumption to save money but may also choose to start recycling waste
or shopping for seasonal and local products because they have more time to do
so. This links to the literature showing that poorer people are more likely to adopt
pro-environmental behavior—by necessity rather than choice (Bruderer Enzler
and Diekmann, 2015; Longhi, 2013)—and that people undertake pro-
environmental activities if they have time to do so and the opportunity costs of
time are low (see e.g., Matsumoto, 2014). The lower willingness to pay for climate
change mitigation, especially among people with lower levels of education, prob-
ably reflects a change in people’s life priorities towards more basic needs after the
crisis hit. A finding that people affected by the crisis are less willing to pay for cli-
mate change mitigation also in relatively low-income and high-income countries
(and not middle-income countries) appears more puzzling and requires further
investigation; we leave it for future research.
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Concerning the policy implications of this study, it is clear that encouraging
economic crises, as well as any other policy that would result in income or job
loss, would not find much support among any stakeholder group (general public,
environmentalists, policymakers), even if such policies may lead to environmental
gains. However, an important lesson from our study is that time constraints mat-
ter for pro-environmental behavior. From this perspective, initiatives to shorten
time that people spend at work—for example by reducing the working day from
eight to six hours (and keeping workers’ salary at the same level)—may have posi-
tive effects not only on workers” productivity and subjective well-being (see e.g.,
Kozicka (2015) for Swedish experience) but also encourage more pro-
environmental action. Similarly, initiatives to limit people’s access to corporate
email outside of working hours (Koch, 2014; Schofield, 2016) may free up the
necessary time for undertaking pro-environmental activities. Another way to
make people spend more time at home is to apply higher taxes on income gener-
ated in overtime work. Theoretically, such policy should lower the opportunity
costs of undertaking pro-environmental action and lead to greater levels of it; it
is, however, unclear whether such policy will resonate well with both employees
and employers.

A broader message of this study to policymakers would be that economic cri-
ses have a range of effects—direct and indirect, expected and unexpected—on var-
ious domains of human life. While, unsurprisingly, the recent global economic
crisis was found to make people’s lives worse—it is, for example, likely to have
contributed to lower subjective well-being (Welsch and Kiihling, 2016), mental
health problems (Deaton, 2012; Falconier, 2010; Katikireddi et al., 2012), suicides
(Barr et al., 2012), and public sector corruption (Ivlevs and Hinks, 2015)—there
are also indications that not all crisis effects are harmful. For example, crises are
generally accompanied by fewer traffic-related fatalities, fewer cardiovascular and
respiratory problems, and lower levels of infant mortality, because during crises
people drive and pollute less (Burgard and Kalousova, 2015). This paper suggests
that the recent crisis may have prompted people to undertake pro-environmental
actions.

Our work is not without limitations. First, countries included in our analysis
are, for the most part, middle-income and post-socialist. Although we able to per-
form some country heterogeneity analysis, caution should be applied when gener-
alizing the results of this study to countries with relatively high or relatively low
average income levels, as well as to other parts of the world.

Second, the results of this study should be interpreted as conditional correla-
tions rather than causal effects. While one can convincingly rule out reverse cau-
sality—it is highly unlikely that global crises selectively hit people with a more
pro-environmental stance, we cannot exclude an estimation bias from not
accounting for factors which simultaneously affect one’s likelihood of becoming a
crisis victim and acting pro-environmentally. If such factors are time-invariant
(e.g., personality traits), the use of longitudinal data, where the same respondents
are observed over time, is one way to control for unobserved respondent heteroge-
neity and to move closer to causal evidence. This is an important direction for
future research; one has to bear in mind, however, that obtaining nationally
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representative longitudinal data for one or more countries requires substantial
resources and may be a challenge in itself.’

In conclusion, using data from a large, nationally representative survey car-
ried out in 35 European and Central Asian countries, this study has revealed a
robust positive association between being adversely affected by the global eco-
nomic crisis and undertaking environmental action. This relationship is observed
in countries at different stages of economic development and across different
socio-demographic groups. At the same time, people affected by the crisis are less
likely to report willingness to pay for climate change mitigation. These results
highlight the importance of financial and time constraints for pro-environmental
behavior, and suggest that sudden welfare losses experienced by people during
economic crises may lead to environmental gains.
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