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Most Latin American countries face important environmental and societal problems asso-
ciated with an increase in car traffic, and only recently, transport policies aimed at reducing
these harmful consequences of car use have begun to be discussed and put on the public
agenda of these countries. Surprisingly, little is known about the factors influencing the
acceptability of transport policies and intentions to reduce car use in Latin America, as
studies on acceptability of transport policies have typically been conducted in Europe. Pre-
vious evidence from European samples – where reducing car used had been widely dis-
cussed – showed that the Value-Belief-Norm (VBN) theory of environmentalism was an
adequate theoretical framework to predict the acceptability of a transport pricing policy,
as well as the intention to reduce car use when this policy would be implemented. But
can these results be generalised to non-European samples? In this paper, we report results
of a questionnaire study among 160 participants from Buenos Aires, Argentina, aimed to
test the VBN theory. We found that the VBN theory was indeed also successful in explain-
ing policy acceptability and intention to reduce car use in Argentina. In addition, we found
support for the causal structure of the variables in VBN theory. Interestingly, biospheric
and hedonic values were also directly and significantly related to feelings of moral obliga-
tion when intermediate variables were controlled for. These results suggest that normative
considerations, activated by values, indeed predict policy acceptability and the intention to
reduce car use in Argentina and that these considerations should be taken into account to
increase the acceptability of policies aimed at reducing car use.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Motorisation rate is defined as the number of passenger cars per 1000 inhabitants. Together with an increase in GDP per capita
in Central and South America, motorisation augmented from 133.6 to 169.7 in the period 1999–2009 (Clean Air Institute, 2012).
This is also true for Argentina. For example, in 2011, there was a 4.9% increase in the number of cars circulating in the roads
that lead to Buenos Aires city and a 30% increase in new car sales (INDEC, 2012). This increase in the amount of cars has numerous
environmental consequences, including the aggravation of air and noise pollution, more extensive use of non-renewable
energy sources and higher CO2-emissions, together with other societal problems such as traffic jams and car accidents.

Accordingly, it is widely acknowledged that transport policies need to be implemented in order to reduce the harmful
consequences associated with car use. In this respect, pricing policies may be effective in reducing car use, for example,

http://crossmark.crossref.org/dialog/?doi=10.1016/j.trf.2013.05.005&domain=pdf
http://dx.doi.org/10.1016/j.trf.2013.05.005
mailto:adrianajak@gmail.com
mailto:e.m.steg@rug.nl
http://dx.doi.org/10.1016/j.trf.2013.05.005
http://www.sciencedirect.com/science/journal/13698478
http://www.elsevier.com/locate/trf


A. Jakovcevic, L. Steg / Transportation Research Part F 20 (2013) 70–79 71
by increasing the price of parking, gasoline or insurance costs. However, without public support, such policies can hardly be
implemented. The objective of this study is to examine which factors are related to acceptability of transport pricing policies
and intention to reduce car use if such policies would be implemented in the highly motorised city of Buenos Aires.

Given its negative impact on the environment, car use is a prominent example of environmental behaviour, while car use
reductions and acceptability of (pricing) policies aimed to reduce car use reflect pro-environmental behaviour. Several stud-
ies have been conducted to examine which factors affect environmental behaviour, and more specifically, car use. As many
pro-environmental actions (such as reducing car use or accepting car use reduction policies) imply that people need to give
up some individual advantages in order to benefit the environment, there has been a particular interest in the role of moral
and normative considerations in explaining pro-environmental actions. It has been shown that values are an important gen-
eral antecedent of various types of environmental beliefs, norms, intentions and behaviours, including car use (e.g. De Groot
& Steg, 2008, 2010; De Groot, Steg, & Dicke, 2008; Honkanen & Verplanken, 2004; Nilsson, Von Borgstede, & Biel, 2004;
Nordlund & Garvill, 2002, 2003; Steg, De Groot, Dreijerink, Abrahamse, & Siero, 2011; Steg, Dreijerink, & Abrahamse,
2005; Steg, Perlaviciute, Van der Werff, & Lurvink, in press; Stern, Dietz, & Guagnano, 1998). According to Schwartz
(1992), a value is ‘a desirable transsituational goal varying in importance, which serves as a guiding principle in the life
of a person or other social entity (p. 21)’. The importance of values may differ across persons and cultures, but their structure
is believed to be universal. Four types of values appeared to be particularly relevant for understanding environmental beliefs,
norms, intentions, behaviour and policy acceptability: hedonic, egoistic, altruistic and biospheric (Steg et al., in press).

Typically, particularly biospheric (reflecting a key concern with the quality of nature and the environment) and, to a lesser
extent altruistic values (reflecting concern with the welfare of other human beings) appeared to promote pro-environmental
attitudes and behaviours including car use reductions (De Groot & Steg, 2007a, 2008, 2010; Grønhøj & Thøgersen, 2009;
Schultz & Zelezny, 1998; Steg et al., 2005, in press; Stern & Dietz, 1994). In contrast, egoistic (reflecting a concern with costs
and benefits that affect individual resources) and hedonic values (reflecting a concern with improving one’s feelings and
reducing effort) appeared to be negatively related to pro-environmental beliefs and behaviours (e.g. Steg et al., 2005); in fact,
hedonic and egoistic values were more likely to promote car use (Steg et al., in press).

Values mostly predict behaviour indirectly, via behaviour specific beliefs and personal norms (e.g. De Groot et al., 2008;
Nordlund & Garvill, 2003; Poortinga, Steg, & Vlek, 2004; Steg et al., 2005). The Value-Belief-Norm theory of environmental-
ism (VBN theory; Stern, 2000; Stern, Dietz, Abel, Guagnano, & Kalof, 1999) proposes that values affect behaviour via a process
of norm activation. More specifically, different types of environmental behaviour (including car use and acceptability of
transport polices as a type of no-activist behaviour in the private sphere; Stern, 2000) are believed to result from personal
norms, that is, feelings of moral obligation to perform specific actions (e.g. Black, Stern, & Elworth, 1985; De Groot & Steg,
2009; De Groot et al., 2008; Harland, Staats, & Wilke, 1999; Schwartz, 1977; Schwartz & Howard, 1981; Steg & De Groot,
2010). Personal norms are activated when someone acknowledges that not acting pro-environmentally will lead to negative
consequences for others or the environment (awareness of consequences) and when someone feels responsible for these
negative consequences and thinks one’s own contributions will help to alleviate the problems (ascription of responsibility).
That is, an individual should first be aware of the problems caused by the relevant behaviour before considering to what
extent one contributes to the problems and whether one could contribute to their solution, which in turn determines the
extent to which personal norms are activated (De Groot & Steg, 2009; Steg & De Groot, 2010). In turn, values affect the extent
to which one is aware of the problems, but may also predict variables further down the causal chain directly (Steg et al.,
2005; Stern, 2000). As explained above, stronger altruistic and particularly biospheric values will generally be associated
with being more aware of the problems, while problem awareness is likely to be lower among those with strong hedonic
and egoistic values (cf. De Groot et al., 2008; Steg et al., 2005, in press).

The VBN theory proved to be successful in explaining different types of environmental action (Stern et al., 1999) and the
acceptability of energy policies (Steg et al., 2005). In addition, a study by De Groot et al. (2008) found initial support of the
VBN theory in the transport domain. They collected data in five European countries (Italy, the Netherlands, Sweden, Czech
Republic and Austria) and found that the VBN theory was predictive of the acceptability of a transport pricing policy, as well
as the intention to reduce car use when this policy would be implemented. Also, the causal structure as proposed by the VBN
theory was supported by the data in this European sample.

An important question is whether these results can be replicated in other cultures, where problems related to car use, and
the need to reduce car use has only been recently discussed in the public realm and politics. For example, in Latin American
countries such as Argentina, transport policies aimed at reducing car use as well as environmental concern regarding the
impact of a growing motorisation rate have only recently begun to be discussed, while these topics have been on the agenda
of Western industrialised countries for a long time. As a consequence, environmental and normative considerations as re-
flected in the VBN theory may be less prominent and therefore less predictive of intentions to reduce car use and acceptabil-
ity of car pricing policies in Latin America. Also differently from European cities, Latin American cities face stronger structural
barriers for reducing car use (e.g. the public transport system is collapsed, and safety for cycling is not guaranteed). This
makes it very relevant to understand to what extent values, beliefs and norms, as reflected in VBN theory, explain accept-
ability and intention to reduce car use in this cultural and economic context not evaluated so far.

There are two reasons to suggest that the VBN theory would be predictive of car use in Argentina as well. First, there is
some evidence to suggest that levels of general environmental concern (Dunlap, Gallup, & Gallup, 1993) and awareness of
environmental consequences (Milfont, Sibley, & Duckitt, 2010) are similar in Latin America, Europe and the United States.
Second, studies suggest that relationships between a range of values and environmental beliefs and behaviour are similar
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in a wide range of countries and cultures, including Latin America (Schultz & Zelezny, 1998; Schultz et al., 2005). Therefore,
we expect that VBN theory will be predictive of acceptability of car use policies and intentions to reduce car use in Argentina
and that we would be able to replicate the findings reported by De Groot et al. (2008), who included a European sample. That
is, even though absolute levels of beliefs about the environmental consequences of car use and other VBN variables may be
lower in Argentina, as these specific concerns are comparatively new and only recently being discussed, we propose that this
will not affect the relationships between VBN variables and the predictive power of the VBN theory.

In sum, we aimed to test to what extent VBN theory predicted the acceptability and possible effects of transport pricing
policies on the intention to reduce car use in Latin America, in particular Argentina. We expected that the VBN variables
would predict the acceptability of a transport pricing policy, and the possible effects of this policy on intentions to reduce
one’s car use. Moreover, we expected that the causal structure of the model would be supported, as in the European sample
(cf. De Groot et al., 2008), so that the effects of variables further up the causal chain would be significantly weaker when the
relevant mediation variables are controlled for. In addition to the study of De Groot et al. (2008), we also included hedonic
values in our study, as hedonic values appeared to be an important predictor of environmental beliefs, norms and action,
including car use (see Steg et al., in press). As indicated earlier, hedonic values reflect a key concern with improving one’s
feelings and reducing effort and should therefore be relevant when examining car use, as driving generally implies less effort
and more comfort than using other transport modes (e.g. Steg, 2005).

As yet, most studies testing relationships between values, environmental beliefs and behaviour were conducted in Europe
and Northern America, while the few studies conducted in Latin America (e.g. Schultz & Zelezny, 1998, 1999; Schultz et al.,
2005) did not study biospheric values as a separate value cluster. Hence, it is not clear yet whether a separate biospheric
value cluster can be distinguished in Argentina as well, and thus, whether Argentinians also value nature and the environ-
ment as such (see De Groot & Steg, 2008). Following Schwartz (1992), we expected that the structure of values is universal.
Hence, we expected that hedonic, egoistic, altruistic and biospheric values can also be distinguished empirically in an Argen-
tinian sample.

2. Method

2.1. Respondents and procedure

In 2011, an Internet based questionnaire study was conducted in Buenos Aires, Argentina, where problems associated
with car use are a serious trouble. Questionnaire items (VBN variables and the dependent variables) included in the study
by De Groot et al. (2008) were translated into Spanish and back translated into English by the first author; both versions
were checked by the second author. Then, questionnaires were distributed via a snowball method, similar to the original
study. A link to the questionnaire was sent to acquaintances, family, students and colleagues of the first author; respondents
were asked to fill out the questionnaire and to send the link to their acquaintances, family and colleagues, and so forth. We
explained that the questionnaire comprised questions about their opinion on car use and transport policies. Following APA
ethical guidelines, we indicated that their participation was voluntary, that we would process the data anonymously, and
that they were free to stop whenever they liked.

A total of 160 respondents completed the questionnaire. Eight respondents did not fill out the value items and 22 did not
fill out the VBN variables. Therefore, these 30 cases were not included in the relevant analyses. Because the study was con-
ducted through the Internet, response rate is not known.

Seventy-two per cent of the respondents were female and 28% were male ranging in age from 19 to 65 years with a mean
age of 30 years (SD = 9.37). Sixteen per cent of participants were classified as having a low socioeconomic level, 74% middle
and 10% as having a high socioeconomic level. The distribution of highest educational level attained showed that 7.14% had
achieved secondary school (with only 77.78% of them having finished it), 15.08% technical school (94.74% finished), 67.46%
university (11.76% finished) and 10.32% post graduate education (46.15% finished). The level of education of our sample was
somewhat higher than the average level of education of Buenos Aires population (INDEC, 2010).2

2.2. Measures

2.2.1.Values
Values were assessed by means of an adapted version of Schwartz’s value scale (1992) developed by De Groot and Steg

(2007a, 2007b, 2008) and recently extended by Steg et al. (in press). This scale consisted of the following 16 values: pleasure,
enjoying of life and gratification for oneself (i.e. hedonic values); social power, wealth, authority, influential and ambitious
(i.e. egoistic values); equality, a world of peace, social justice and helpful (i.e. altruistic values); preventing pollution, respect-
ing the earth, unity with nature, and protecting the environment (i.e. biospheric values). Following Schwartz (1992) and Steg
et al. (in press), respondents indicated to what extent these values were important ‘as a guiding principle in their lives’ on a
2 According to 2010 Argentina census data, for the same age range than our sample a 19.5% of the Buenos Aires population did not attend primary education,
10.5% attended primary level, 25.2% secondary level, 12.3% technical school, 28.9% university level and 3.6% attended post graduate education.
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nine-point scale ranging from �1 ‘opposed to my values’, 0 ‘not important’ to 7 ‘extremely important’. They were urged to
vary their scores as much as possible and to rate no more than two values as extremely important.

2.2.2. Problem awareness, ascription of responsibility, and personal norms
Respondents indicated to what extent they agreed with 19 items reflecting their awareness of the consequences of prob-

lems caused by car use (AC), ascription of responsibility (AR) and personal norms to reduce car use (PN; see Table 1), on a
scale ranging from 1 ‘fully disagree’ to 5 ‘fully agree’. As in the original study, all items focused on car use.

2.2.3. Intention to reduce car use and acceptability of doubling of car costs
Two dependent variables were included in the questionnaire. Respondents were asked to evaluate the following transport

pricing policy: ‘Imagine that the government doubled the prices of car use. Increasing the cost of parking, fuel levies, transport
pricing measures, and increases in insurance costs would mean that for each car you use you would pay 100% more than you cur-
rently do’. Respondents first indicated their intention to change car use when this policy would be implemented. The follow-
ing questions aimed to measure intention: ‘If this policy was implemented, I would: (a) drive less, (b) travel more with other
transport modes instead of the car, (c) trade my car for a cheaper car, (d) buy a small, more efficient car, and, (e) get rid of my
car’. Responses could range from 1 ‘definitely not’ to 5 ‘certainly’. The answer possibility ‘not applicable’ was included as
well, because some respondents did not travel by car, own a car and/or have a driver’s licence; this was coded as a missing
value. Moreover, as this question was only relevant for those who drive, this category was coded as a missing value for those
who do not have a car or a driver’s licence (N = 51). We computed the mean score on the 5 items, so scores ranged from 1 ‘no
intention to change car use’ to 5 ‘strong intention to change car use’. Cronbach’s alpha of this scale was .76 (M = 3.06;
SD = 0.82; N = 79).

Second, acceptability of this policy was evaluated. Different from intention, this question was relevant to all respondents,
whether they do or do not drive. Acceptability was measured by the following 5 items ‘If this policy was implemented: (a) I
would protest against it; (b) I would resign myself to it; (c) I would accept it; (d) I would feel that the policy was unfair to me;
(e) I would agree with it’. Responses could range from 1 ‘definitely not’ to 5 ‘certainly’. Items a and d were reversed before
computing the mean score on these items, as to make sure that higher scores on each item reflected higher acceptability; the
scale scores could thus range from 1, meaning that people think the measure is not acceptable at all, to 5, meaning people
think the measure is very acceptable. Cronbach’s alpha of this scale was .85 (M = 2.92; SD = 1.01; N = 125).

2.3. Data analyses

The multiple group method (MGM), a simple and effective type of confirmatory factor analysis (e.g. Nunnally, 1978; Stu-
ive, 2007), was used to verify whether the data supported the groupings of aspects into the four types of values. Additionally,
MGM was used to test whether the VBN variables could indeed be distinguished empirically.
Table 1
Corrected correlations between AC, AR and PN items and AC, AR and PN components through multiple group method.

AC AR PN

AC items
1. Car use causes exhaustion of scarce resources, such as oil .38 .37 .19
2. Car use takes up a lot of space resulting in less space for cyclists, pedestrians and children .53 .44 .50
3. Car use is an important cause of traffic-related accidents .37 .28 .37
4. Car use reduces urban quality of life due to traffic noise and odour nuisance .33 .33 .30
5. By reducing car use the level of air pollution will decrease .49 .28 .34

AR items
1. I feel joint responsibility for the exhaustion of fossil fuels by car use .34 .48 .43
2. I am jointly responsible for the problems caused by car use .44 .59 .42
3. Not just others, like the government, are responsible for heavy traffic, but me too .45 .51 .40
4. In principle, one person cannot decrease the problems of car usea .20 .21 .19
5. I feel joint responsibility for the contribution of car traffic to global warming .54 .55 .49
6. My contribution to the problems of car use is negligiblea .01 .27 .21

PN items
1. I feel personally obliged to travel in an environmentally sound way, such as by using a bicycle or public transport .38 .29 .68
2. I would be a better person if I used more often other transport modes instead of the car .38 .40 .52
3. People like me should do whatever they can to minimise their car use .49 .59 .67
4. I feel obliged to take the environmental consequences of car use into account when making travel choices .46 .43 .69
5. I don’t feel guilty when I use the car even though there are other feasible transport alternatives availablea .36 .37 .67
6. If I buy a new car, I feel morally obliged to buy an energy-efficient car .35 .32 .60
7. I feel morally obliged to use the car as little as possible, regardless of what other people do .43 .57 .75
8. I don’t feel personally obliged to use the car as little as possiblea .27 .35 .60

Note: AC: awareness of consequences; AR: ascription of responsibility; PN: personal norm. For each item, the highest correlation is printed in bold. The
correlations between items included in a scale and the specific scale itself were corrected for ‘self-correlations’, i.e. in this case, corrected-item total
correlations are printed. Items were presented to respondents in random order.

a Scores on these items were reversed as to make higher scores reflect higher awareness of consequences and stronger personal norm, respectively.



Table 2
Corrected correlations between value items and value clusters via multiple group method.

Value cluster

Hedonic values Egoistic values Altruistic values Biospheric values

Hedonic value items
1. Pleasure .67 .31 .28 .26
2. Enjoying life .65 .16 .16 .14
3. Gratification for oneself .66 .22 .19 .17

Egoistic value items
4. Social power .08 .54 �.05 .03
5. Wealth .35 .56 �.02 �.03
6. Authority .10 .63 �.09 �.06
7. Influential .24 .50 �.03 �.05
8. Ambitious .23 .48 �.10 �.09

Altruistic value items
9. Equality .13 �.10 .46 .37
10. Social justice .15 �.05 .37 .33
11. A world at peace .22 �.05 .55 .40
12. Helpfulness .19 �.03 .39 .20

Biospheric value items
13. Respecting the earth .22 .01 .38 .75
14. Unity with nature .26 �.01 .30 .61
15. Protecting the environment .20 �.12 .49 .81
16. Preventing pollution .12 �.09 .40 .78

Note. Correlation coefficients are corrected for self-correlations. Highest correlations for each value item are printed in bold.
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Next, we tested VBN theory by means of a series of regression analyses, following the same procedure as the original
study by De Groot et al. (2008). We regressed each variable onto the preceding variable in the causal chain. In the first step,
the variable directly preceding the dependent variable was entered in the regression analysis (model 1). Next, it was exam-
ined whether any of the other preceding variables explained additional variance in the dependent variable (model 2). By
doing so, we could examine whether variables also directly affect variables further down the chain when intermediate vari-
ables are controlled for. For all tests, statistical significance was considered at p < 0.05 (two-tailed).

To test the mediation hypothesis that (a) PN mediated the relationship between AR and intention to reduce car use and
between AR and the acceptability of the pricing policy, (b) AR mediated the relationship between AC and PN, and (c) AC med-
iated the relationship between the four values and AR, we conducted multiple mediation analysis, using the bootstrap pro-
cedure as recommended by Preacher and Hayes (2004). A bootstrap3 resample procedure calculated the indirect effect of each
independent variable on the corresponding dependent variable. By mean of this procedure, we tested whether the independent
variable influences the dependent indirectly, via the mediator variable, which means that the effect of the independent on the
dependent is substantially weaker when the mediator is controlled for. We conclude that this is the case when the bootstrap
procedure reveals that zero is not included in the 95% confidence interval estimated from the 5000 resamples (as recommended
by Preacher and Hayes (2008)). If so, we can conclude that the null hypothesis stating that the indirect effect is equal to zero can
be confidently rejected, and hence, that the independent variable indeed influences the dependent variable via the mediator
variable.

3. Results

3.1. Validation of value structure

A MGM revealed that each value item correlated strongest to the value cluster with which it was assigned on theoretical
grounds (see Table 2), providing first empirical support for the distinction between the four value clusters in an Argentinian
sample. The reliability of the value scales was satisfactory to good; Cronbach’s alpha was .81 for the hedonic value scale
(M = 5.10; SD = 1.42), .77 for the egoistic (M = 2.12; SD = 1.43), .66 for the altruistic (M = 5.44; SD = 1.14) and .88 for the bio-
spheric value scale (M = 4.91; SD = 1.51). We therefore computed the mean score of items assigned to each of the value
scales.
3 The multiple mediation analysis with bootstrapping conducted in the present study was preferred above the causal step strategy (Baron & Kenny, 1986)
because it increases power, reduces Type I error, does not impose the assumption of normality, and does reduce parameter estimation bias normally present in
simple mediation models due to omitted variables (Preacher & Hayes, 2008).



Table 3
Multiple regression analyses to test the causal chain of VBN theory.

b t p Adj R2 F p

DV: Intention
Model 1 .14 14.02 <.01
PN .34 3.74 <.01
Model 2 .22 4.16 <.01
PN .25 2.18 .03
AR �.07 �.52 .61
AC .23 1.75 .08
Hedonic values .13 1.67 .10
Egoistic values �.01 �.08 .94
Altruistic values .18 2.15 .03
Biospheric values �.01 �.18 .86

DV: Acceptability
Model 1 .12 17.71 <.01
PN .39 4.21 <.01
Model 2 .14 3.81 <.01
PN .50 3.96 <.01
AR �.18 �1.23 .22
AC .15 .99 .33
Hedonic values .05 .74 .46
Egoistic values �.04 �.62 .54
Altruistic values �.05 �.59 .55
Biospheric values �.12 �1.80 .07

DV: PN
Model 1 .31 58.4 <.01
AR .66 7.64 <.01
Model 2 .45 18.35 <.01
AR .35 3.69 <.01
AC .41 4.18 <.01
Hedonic values �.07 �1.51 .13
Egoistic values �.09 �1.85 .07
Altruistic values .02 .39 .7
Biospheric values .15 3.02 <.01

DV: AR
Model 1 .26 45.92 <.01
AC .57 6.78 <.01
Model 2 .32 13.23 <.01
AC .52 6.38 <.01
Hedonic values �.12 �2.72 <.01
Egoistic values .04 .83 .41
Altruistic values .04 .74 .46
Biospheric values .13 2.9 <.01
DV: AC <.01 1.26 .29
Hedonic values �.01 �.3 .77
Egoistic values �.03 �.6 .55
Altruistic values .06 .95 .35
Biospheric values .06 1.25 .21

Note. DV: dependent variable; AC: awareness of consequences; AR: ascription of responsibility; PN: personal norms.
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3.2. Validation of problem awareness, ascription of responsibility, and personal norms scales

In addition, a MGM revealed that the a priori assignment of items into PN, AC and AR components was supported by the
data, although the items ‘Car use is an important cause of traffic-related accidents’ and ‘Car use reduces urban quality of life due
to traffic noise and odour nuisance’ correlated equally strong with the PN and AR components (see Table 1). Therefore, we
computed the mean scores of items assigned to each scale. Cronbach’s alpha was .66 for AC beliefs (M = 3.82; SD = .91),
.70 for AR beliefs (M = 3.11; SD = .81), and .88 for PN (M = 2.91; SD = .95).

3.3. Test of the Value-Belief-Norm theory

Table 3 shows the results of the regression analyses aimed to test the VBN theory. PN explained 14% of the variance in
intention to reduce car use when the pricing policy would be implemented. Stronger PN was associated with a stronger
intention to reduce car use (b = .34, p < .01). When AR, AC and values were entered in the regression analysis as well, 22%
of the variance was explained. As expected, PN contributed most strongly to this model (b = .25, p < .05). Next to PN, altruistic
values contributed significantly to the model (b = .18, p < .05): PN was stronger among those with stronger altruistic values.



Table 4
Bootstrap analysis and statistical significance of indirect effects.

Independent variable Mediator variable Dependent variable Indirect effect SE 95% confidence interval for indirect effect

AR? PN? Intention .22 .09 .02–.48*

AR? PN? Acceptability .32 .09 .16–.50*

AC? AR? PN .26 .07 .15–.41*

Note. AC: awareness of consequences; AR: ascription of responsibility; PN: personal norms.
* The 95% confidence interval excludes zero and therefore is significant at p < .05.
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PN explained 12% of the variance in acceptability judgments. Stronger PN was associated with evaluating the transport
pricing measure as more acceptable (b = .39, p < .01). When all VBN variables were entered in the regression analysis, 14% of
the variance was explained. Only PN contributed significantly to this model (b = .50, p < .01).

Table 3 also shows the additional regression analyses to test the causal chain of the VBN. AR explained 31% of the variance
in PN. The more respondents felt responsible for the problems related to car use, the stronger they felt morally obliged to
reduce their car use (b = .66, p < .01). The full model including all variables preceding PN explained 45% of the variance in
PN. AC, AR and biospheric values contributed significantly to this model. The more respondents were aware of the problems
caused by car use (b = .41, p < .01), the more they felt responsible for car use problems (b = .35, p < .01), and the stronger their
biospheric values (b = .15, p < .01), the more they felt morally obliged to reduce car use.

AC explained 26% of the variance in AR. As expected, respondents who were highly aware of the problems related to car
use felt more responsible for these problems (b = .57, p < .01). The four values and AC together explained 32% of the variance
in AR. Again, AC contributed significantly to this model (b = .52, p < .01). Biospheric and hedonic values also contributed to
the explanation of AR: respondents who had stronger biospheric (b = .13, p < .01) and those who had weaker hedonic values
(b = �.12, p < .01) felt more responsible for problems related to car use.

Finally, in contrast to our expectation, the four values did not significantly predict AC (Adj. R2 = .01, p > .05). Apparently,
values mainly predicted variables further down the causal chain.

3.4. Mediation effects

Table 4 displays the bootstrapped estimates for the indirect effects and shows that the tested indirect (mediated) effects
were significant in all cases, as the 95% confidence intervals did not include zero. Therefore, our predictions for mediation
were supported for PN and AR. That is, PN indeed mediated the relationship between AR and intention to reduce car use
and between AR and the acceptability of the pricing policy, as the relationship between AR and the two dependent variables
was significantly weaker when PN was controlled for. In addition, as expected, AR mediated the relationship between AC and
PN, as the relationship between AC and PN was significantly weaker when AR was controlled for. We could not establish the
mediation role for AC between the four values and AR as the four values did not predict AC, so the pre-conditions to establish
mediation were not met in this case.

4. Discussion

To our knowledge, this is the first study aimed to test VBN theory in Argentina in the domain of car use. Most
importantly, our results showed that the VBN theory is predictive of intention to reduce car use and acceptability of
a transport pricing policy in Argentina. As such, this study replicated the findings from a study in Europe reported
by De Groot et al. (2008) in a Latin American sample. Our findings suggest that even in a context where the problems
associated with car use have become only recently a topic of public concern (compared to European countries), and
environmental problems are not a prominent topic on the public agenda, environmental actions (in particular intentions
to reduce car use and acceptability of transport pricing policies) depend on normative considerations, which are acti-
vated by values, in particular biospheric values. This implies that values and normative considerations as reflected in
VBN theory are also predictive of intentions and policy acceptability when environmental issues are not prominent
in the public debate.

Furthermore, in accordance with VBN theory and previous findings of De Groot et al. (2008), we found support for the
causal structure proposed by VBN theory. That is, except for the relationship between the four values and AC, each variable
was related to its preceding variable further up the chain. As acknowledged by VBN theory, the percentage of explained var-
iance tended to increase when other variables further up the chain were introduced in the model as well. In addition, we
found support for the proposed mediation effects: effects of variables further up the causal chain were significantly weaker
when the relevant mediation variables were controlled for. However, some differences were observed when comparing our
results with the results reported by De Groot et al. (2008) based on a European sample. Whereas PN indeed mediated the
relationship between AR and intention and between AR and acceptability of the car pricing policy, and AR mediated the rela-
tionship between AC and PN, AC did not meditate the relationship between the four values and AR. Rather, values appeared
to predict AR and PN directly, even when mediating variables were controlled for. A direct relationship between values and
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other variables further down the chain was observed in previous studies as well (De Groot et al., 2008; Nordlund & Garvill,
2003; Steg et al., 2005). This suggests that values may influence a wide range of environmentally-relevant beliefs directly as
well as indirectly, suggesting that it is important to examine the role of values in the environmental domain.

In addition, our study replicated the distinction into hedonic, egoistic, altruistic and biospheric values proposed by Steg
et al. (in press) in an Argentinian sample, and thus validates our assumption that the structure of values is similar across
countries and cultures (cf. Schwartz, 1992). This again demonstrates the significance of environmental considerations in
Argentina: biospheric values appear to be recognised by Argentinians as a separate value cluster, suggesting that environ-
mental concerns have become a part of morality in this country as well. Furthermore biospheric values were relatively
strongly endorsed in our Argentinian sample, and interestingly, mean scores on biospheric values were very similar to
the original study conducted in Europe (4.9 versus 5.0, respectively). In addition, biospheric values were predictive of
VBN variables, in particular personal norms and responsibility feelings. This reinforces and expands previous findings which
showed that environmental concern and universalism values were also important in less developed countries (Dunlap et al.,
1993; Schultz & Zelezny, 1999; see also Steg & De Groot, 2012) and contradicts positions that states that people in less
wealthy countries are more concerned about their material resources than about natural commons (e.g. Inglehart, 1977).
A strong endorsement of biospheric values suggests that people are not only concerned about the environment but that they
have also internalised the protection of the environment as a guiding principle in their lives. This indicates that such con-
siderations can be addressed in policies aimed to promote sustainability, including sustainable transportation in Argentina
as well.

Also in accordance with our expectations and in line with previous studies (De Groot & Steg, 2007a, 2008, 2010; Grønhøj
& Thøgersen, 2009; Steg et al., 2005, 2011, in press), biospheric values (reflecting self-transcendence values) were positively
related to environmental beliefs, while hedonic values (reflecting self-enhancement values) were negatively related to these
beliefs. This result further reinforces the importance of biospheric values in the explanation of environmental behaviour,
such as car use. Moreover, our study confirms that it is important to distinguish two types of self-enhancement values (he-
donic versus egoistic) next to two types of self-transcendence values (biospheric and altruistic) to understand environmental
beliefs and actions and that hedonic values are relevant to understand car use and acceptability of transport policies (cf. Steg
et al., in press).

Our study is one of the first studies examining the role of normative considerations in understanding sustainable trans-
portation in Argentina, or more generally, Latin America. However, our study has some limitations that should be taken into
account when interpreting the results. First, the sample was not fully representative of the Argentinian population as we
used a convenience sample. As a consequence, education level was relatively high in our sample, men were underrepre-
sented, and we only included citizens from Buenos Aires. Buenos Aires is the most crowded city of the country and traffic
problems are more serious here than in less dense areas. Future studies are needed to see whether our results can be rep-
licated with a more representative sample and in other regions within Argentina to further test to what extent VBN theory is
also predictive of intentions to reduce car use and acceptability of car use policies in less dense areas. As we were mainly
interested in correlational and regression analyses to further test the predictive power of VBN in a different culture, and
not in comparing absolute scores on VBN variables with previous studies, we believe a less representative sample is not
so problematic, as it is not likely that specific sample characteristics would affect relationships between variables (cf. Schultz
et al., 2005). Second, not all respondents in our sample did drive or did have a driving licence, which may have affected the
results. Most importantly, for these respondents, the questions on intention to reduce car use when the transport policy
would be implemented were not relevant, so we could not include these respondents when examining factors influencing
the intention to reduce car use. Despite this, we still found that VBN variables predicted intention to reduce car use, even
though the sample was relatively small so power was weaker. Hence, it is unlikely that not including all respondents in this
analysis increased the risk of a type II error (that is, finding a nonsignificant due to a too small sample size). However, for
studying acceptability of transportation policies, we were able to include all respondents as it is relevant to also include peo-
ple without a car or without a driving licence, as they will surely have an opinion on the acceptability of such a policy, be-
cause it will probably affect their lives as well.

Our results have important implications for transport policies. It seems that reducing car use may best be promoted by
emphasising the positive biospheric, altruistic, and hedonic consequences of reducing car use. Governments should highlight
the biospheric benefits of driving less such as reducing CO2 emissions, or its altruistic benefits such as reducing noise and
smog in public areas. Alternatively, the use of active transport modes (i.e. cycling, walking) may be promoted by enhancing
its hedonic benefits as the pleasure of achieving a better fitness. Interestingly, current campaigns about sustainable trans-
portation in the city of Buenos Aires use slogans that for example states: ‘Use the bike, get faster’, which mainly focus on
the egoistic gains of changing to alternative transport modes such as the bicycle (saving time). According to our results,
acceptability and intention to reduce car use are higher among those with strong biospheric and altruistic values and weak
hedonic values, so to focus on the environmental, altruistic and hedonic benefits of cycling in comparison to car driving may
well be more effective than arguments currently used in campaigning. Also, our results suggest that it is important to
strengthen personal norms, by making people more aware of the problems related to car use and to increase their sense
of responsibility as the latter will activate personal norms leading to higher acceptability levels and stronger intentions.
We think studies like the one reported here can give important new insights to increase the acceptability and effects of sus-
tainable transport policies that are beginning to be considered and implemented in Latin American cities such as Buenos
Aires.
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It is important to further test whether theories aimed to predict sustainable transportation are valid across different cul-
tures, as this gives important insights in the validity and usefulness of theories. In addition, absolute values on key variables
can be compared to study if cultural and structural differences across countries are reflected on them. For example, aware-
ness of consequences could be higher in places where environmental effects of car use are more visible, and personal norm
could be weaker in places like Argentina where the use of alternative transport modes is not a good option (as, for example,
subways and trains are crowded and suffer important delays daily, and car drivers do not respect cyclists), so reducing car
use may not be internalised as a moral norm.

5. Conclusions

In sum, our study revealed that VBN theory is predictive of acceptability of a transport pricing policy and of intention to
reduce car use when such a policy would be implemented in a country where the public discussion about reducing car use is
comparatively new and structural barriers for alternative transport modes are relatively high. Also, the four value structure
widely tested in European countries was replicated and validated in an Argentinian sample, suggesting that biospheric con-
cerns are also part of morality in Argentina. Our results further suggest that especially biospheric and hedonic values should
be taking into account when designing policies to promote sustainable transportation.
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