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Abstract

With our attitudes and behavior, which aim at promoting sustainable behavior, we
face a temporal dilemma — a temporal conflict between short-term and long-term
interests. Accordingly, psychological time is an essential variable in
understanding how people decide between options of short-term self-interest,
which can be experienced at present, and long-term common interest, such as
sustainable development with an outcome that lies far in the future. Present
feelings are often so powerful that considerations of future events are neglected.
Individuals differ in their emphasis on present and future dimensions. A stronger
future orientation and a mindful present orientation are positive predictors of
sustainable behavior; hedonistic and impulsive present orientations are negative
predictors. We discuss the concept of the balanced time perspective as the
propensity to consciously switch among the time orientations of past, present,
and future. Fitting with their overall psychological profile, individuals with a
balanced time perspective might display a range of sustainable attitudes and

behaviors.
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1. Introduction

The classic social dilemma pro-environmental policy making faces can be described
as the contrast between the interest of a utility-maximizing individual on the one hand
and the common interest, a community, or even the whole planet on the other hand.
Individual interests are sometimes fulfilled at the expense of the common interest.
For example, the private interest of watering the garden or having an extended shower
during an extreme drought conflicts with the public interest of water conservation.
Violation of the common interest might happen as economic self-interest through
overharvesting and depletion of a common natural resource. People also tend to
behave hedonistically. Since acting pro-environmentally and in the general interest
is often less pleasurable, it costs more, and it may be more time-consuming, personal
comfort often prevails (Steg et al., 2014). Detrimental effects of our actions and the
related responsibility are dispersed over all members of a society, i.e. millions of peo-
ple. One individual act of, say, watering the garden during a drought that threatens the
common drinking-water supply is practically imperceptible. Although each act may
seem trivial, in sum such actions do great harm. That is the contributor’s dilemma:
when involving public goods, it is better when everyone contributes equally to saving
water than if no one does; however, it is better for an individual not to contribute to
water conservation if everyone else does. Then the individual receives greater benefits
as a result of the contributions of others (Parfit, 2013, p. 303).

One goal of pro-environmental policy making among others is to promote sustain-
able and cooperative behavior. A combination of two dilemmas, temporal and inter-
personal, can arise as the conflict encompasses the weighing of short-term self-inter-
est against the long-term common interest (Milfont et al., 2012; Sircova et al., 2015;
van Lange and Joireman, 2008). Accordingly, the perception of time is an essential
variable in understanding how people decide between these options. Decisions
depend on the temporal constraints, i.e. when the outcome of a choice can be ex-
pected. Driving comfortably in your car to your favorite restaurant may only take
20 minutes, while using public transportation may take an hour. Regarding potential
benefits, ‘now’ or ‘soon’ are generally more attractive than ‘later’. In economic
terms, the time until the beneficial outcome of a decision can be received is viewed
as a cost and is weighed against the benefits of that outcome (Read, 2001). Analysis
of consumer behavior shows that money and time are traded against each other, for
example when deciding on fees and respective delivery times of purchased consumer
goods (Hantula and Bryant, 2005).

Time is perceived differently from person to person and attitudes towards time vary

between individuals: waiting time might seem unbearably long for one person, while
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it is hardly an issue for somebody else (Jokic et al., 2018). For example, impulsive
individuals who are easily bored when no distraction is at hand are more likely to
overestimate durations they have to wait through (Wittmann and Paulus, 2008,
2016). Accordingly, for impulsive individuals a given waiting time for a delayed
reward is associated with too high a cost, which in turn leads to the selection of
an alternative choice with a more immediate outcome, even when the delayed reward
has a higher value. More broadly speaking and fitting the aforementioned temporal
dilemma regarding pro-environmental behavior, impulsivity can be defined as a
pattern of unplanned actions without regard for the potential negative consequences

that might occur later (Sweitzer et al., 2008).

Individual differences in estimating time clearly show that personality has to be
taken into account to understand temporal conflicts in decision-making. What is
considered short-term and long-term and how people decide in relation to outcomes
with different delays differs from person to person.

We start this overview with giving a comprehensive introduction to relevant research
of how humans perceive time and how this influences every-day decision making
(chapter 2). Then we highlight evidence of how social and personal life events
can change an individual’s time orientation (chapter 3). The further aim of this paper
is then to assess and integrate the available literature on individual differences in sub-
jective time and how it relates to issues of sustainability. In this context, we summa-
rize research on individual differences regarding present and future orientation as
predictors of pro-environmental attitudes and behaviors (chapter 4): several studies
on time perspective and environmental engagement have been conducted over the
last years showing that an individually stronger future perspective is especially pre-
dictive (for a meta-analysis, see Milfont et al., 2012). Very recent empirical advance-
ments pertain to the two related concepts of mindfulness (chapter 4) and balanced
time perspective (chapter 5). Being more mindful and more balanced in time orien-
tations, the latter being the ability to voluntarily switch time orientations, are predic-
tive factors for ‘green’ behavior. To sum up, our review of empirical and conceptual
work is embedded in a general evaluation of how people typically perceive time and
how this influences decision-making in the context of questions regarding pro-

environmental attitudes and behavior.

In this overview we focus on the question of how individual assessments of the time
dimension predict environmentally-friendly behavior. It is obvious that the focus on
the time dimension can explain only a limited amount of behavioral variance. A
summary of influencing internal (psychological) and external (social) factors “indi-
cates that the question of what shapes pro-environmental behavior is such a complex
one that it cannot be visualized through one single framework or diagram”
(Kollmuss and Agyeman, 2002). Regarding internal factors, very general opinions

(weltanschauung) such as the political ideology (free-market ideation vs. support
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for policy intervention) or cognitive capacities such as the ability to understand com-
plex adaptive systems (systems thinking) essentially influence decision-making
(Lezak and Thibodeau, 2016). Related to the systems thinking approach, the concept
of ‘affinity towards diversity’, defined as valuing and liking biological and socio-
cultural diversity has shown to correlate with ‘green’ attitudes and behavior
(Corral-Verdugo et al., 2009). Our emphasis on the temporal dimension is not
merely another internal factor adding to the existing list. As we will show, subjective
time and the orientation in time play a pivotal role in decision-making. Everyday de-
cisions are based on whether and how we emphasize the present and future and how

we perceive and anticipate duration (Wittmann and Paulus, 2016).

2. Main text
2.1. “Warm” feelings at present, ‘“‘cool” analysis of the future

We humans have a general tendency to be future oriented. There is an asymmetry
when considering past and future events (Parfit, 1984). The pain I might have to
endure tomorrow as part of a medical procedure is more disturbing than the pain I
had yesterday. This bias makes me feel relieved that yesterday’s pain is over, but
makes me anxious about tomorrow’s pain (and not the other way around). We are
most concerned with what lies ahead of us. We are influenced by our personal views

of the future — our expectations, fears, and hopes.

Besides the asymmetry between past and future, we are also strongly present ori-
ented. Present feelings may actually be so powerful that considerations of future
events are neglected. The term “temporal myopia” refers to the fact that whatever
stands further away in time receives less consideration (Kim and Zauberman,
2009; Wittmann and Paulus, 2009). In Kurt Lewin’s terms, we can say that the
distant future is less present and affects a person’s life space less or not at all:
“The food that lies behind doors at the end of a maze so that neither smell nor sight
can reach it is not a part of the life space of the animal. If the individual knows that
food lies there this knowledge, of course, has to be represented in his life space,
because this knowledge affects behavior.” (Lewin, 1951, p. 57).

Experimental studies clearly show that rewards that are received sooner are preferred
over later rewards, as the subjective value of a utility is discounted as a function of
the delay (Ainslie, 1975). This even holds true when the delayed reward is larger
than the more immediate reward, e.g., people have to decide whether they want to
receive €100 right away or €200 later. When the duration of the delay for the larger
reward increases, preference for it decreases, and the likelihood of choosing the
smaller reward increases. This temporal discounting pattern can be described by a
hyperbolic function (Lane et al., 2003; Madden et al., 2003; Takahashi, 2009).

This means that the value discounting function is steeper at shorter delay intervals
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(the rate of discounting is higher) and becomes flatter as the delay of the reward in-
creases (the rate of discounting is lower) (see Fig. 1). Such value discounting func-
tions similarly apply in intertemporal decision-making with regards to
environmental and natural-resource policies. It has been shown that the value of
the future benefits of an unpolluted natural environment decreases with increasing
delay, i.e. regarding long-term issues, such as biodiversity or nuclear waste disposal.
High up-front costs for mitigating the effects of the global climate change have to be
spent now with century-long effects in a future that will not be experienced by to-
day’s decision makers (Carson and Roth Tran, 2009).

Related to the aforementioned stronger discounting of future goods by impulsive in-
dividuals, the discounting rate in those individuals is higher for all delays (Fig. 1), as
has been shown in several studies with adolescents and adults (Baker et al., 2003;
Barkley et al., 2001). Whereas impulsivity is considered to be a more or less stable
personality trait, the experience of time varies considerably depending on fluctuating
mental states in all people. In one study, participants who were sleep deprived tran-
siently over-estimated duration and more strongly discounted future rewards
(Reynolds and Schiffbauer, 2004). The future perspective was similarly modulated
in another study during emotionally aroused states. Heterosexual male college stu-

dents first had to rate photographs of sexually attractive female lingerie models or
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Fig. 1. The hyperbolic curve represents the decrease in subjective monetary value of a reward when it is
deferred (waiting time). As the waiting period increases, the subjective monetary value decreases, and the
likelihood of choosing the delayed reward also decreases. For impulsive individuals, subjective monetary

value is lower under all delay conditions.
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more neutral stimuli, such as rocks or trees (control group). In an immediately
following session, subjects had to rate the subjective distance they felt to future
time points. Participants who had previously rated the lingerie models anticipated
future time to be farther away than those participants who had seen the less-
exciting photographs (Kim and Zauberman, 2013). These findings can be interpreted
that ‘heated’ affective states lead to a stronger focus on the present and ‘push’ the
future farther away (Wittmann and Paulus, 2009, 2016).

In emotional situations, the ‘now’ is physically experienced in an ‘embodied” way.
‘Later’ is beyond the horizon of immediate experience and, thus, hypothetical. That
is what temporal construal theory is about (Trope and Liberman, 2003). Beyond a
certain horizon of felt presence, temporally removed events tend to be assessed
abstractly and analytically, not in emotional terms. Events occurring closer in time
are evaluated more in the concrete dimension of affect that concerns us here and
now. Whatever is experienced in temporal proximity elicits a greater range of phys-
ical and affective reactions, which influence decision-making. Due to this temporal
proximity, a temporally closer option elicits interoceptive states which have greater
impact — we are more likely to prefer immediate gratification (Loewenstein, 1996).
The apparent possibility of reaching the desired goal increases the desire to reach it
faster, immediately. Animals run faster as they approach their food box; prisoners
show a disproportionate tendency to break out of jail shortly before they are due
to be released (Papanek, 1974). The concreteness of mental representations for the
present option accounts for typical delay-discounting behavior. The €100 now is
real and ready for consumption; the €200 next week is a more abstract entity.
Accordingly, many people tend to opt for the €100 now. If [ am extremely hungry,
I might not drive to my favorite restaurant with the highly-valued food, but pillage
my fridge for immediate satisfaction. Similarly, and in relation to the example of an
extreme drought, my urge to have a long, cool shower now is so emotionally domi-
nant that the question of what will happen to the water supply over the next few days
and weeks might not be taken into consideration.

A connection between the perception of time on the one hand and physical and af-
fective processes on the other hand has actually been proposed in a model in the
cognitive neurosciences (Craig, 2009, 2015; Wittmann, 2013, 2016). The experience
of time would accordingly be related to emotional and visceral processes, as they
share a common underlying neural system, the interoceptive system, including the
insular cortex. Through an integration of bodily signals, processes converging to
and diverging from the insular cortex are involved in creating the sense of an
emotional moment. As a consequence, the sense of time would be created by succes-
sive moments of such self-realization, essentially formed by information originating
within the body; felt emotions change the subjective passage of time and the judge-
ment of duration. Emotions ‘here and now’ expand the felt presence. An emotionally

aroused state leads to a relative overestimation of subjective duration and to the
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subjective delay of future events (Droit-Volet et al., 2013; Kim and Zauberman,
2013; Wittmann, 2016).

2.2. Personal and political life events: the dynamics of present
and future orientation

An individual’s time perspective can dynamically change according to situational
demands on a short-term time scale. We can quickly and flexibly switch between
time orientations, either focusing on the past to evaluate present options or imagining
the future while creating alternative goals (Seginer and Lens, 2015). Decisions are
therefore always based on the tripartite structure of temporal experience with a
past, present, and future (Wittmann and Paulus, 2016). Although, as we will provide
evidence below, temporal orientations are individually stable dimensions, to some
extent they are malleable depending on the situational framing. When choices are
framed in a way that subjects virtually “jump” in time towards a future option,
and thus feel situationally closer, they relatively more often chose that option as
compared to a framing of instructions where the option feels far away in the future,
although objectively speaking there is no temporal difference between the options
(Polunin, 2015). Through manipulations such as experimentally directing attention
more to time in inter-temporal decision tasks time sensitivity is increased as earlier
rewards are even more strongly preferred than later rewards (Ebert and Prelec,
2007).

In addition to such transient changes in time perception due to temporal cueing or
emotional triggers, critical personal life events, i.e. unexpected unemployment or
a life-threatening illness, can dramatically shorten a person’s future perspective
and lead to the dominance of the present perspective, as only short-term plans
become relevant (Carstensen, 2006; van Laarhoven et al., 2011). This is a dominant
feature of post-traumatic stress disorder, a strong present orientation at the expense
of a future orientation (Goldrich, 1967; Lavi and Solomon, 2005; Misko and
Tarabrina, 2004; Zimbardo et al., 2012). A traumatized person is less likely to
believe that it is possible to control the future; future outcomes of present actions
are not taken into consideration (Markus and Nurius, 1986).

Long-term societal crises also influence people’s orientation in time (Nurkova and
Vassilevskaya, 2003). Political crises are characterized by their novelty, i.e. there
have been no similar situations in a person’s experience, no point of reference in
the past. Such a situation is characterized by unexpectedness and incoherence
with existing values and the individual’s worldview. These unexpected changes
are viewed as a threat to experienced security and have a long-term impact on per-
sonal identity in relation to expectations, i.e. a person’s future perspective is affected
(Kobasa et al., 1982). The future becomes problematic, as it is no longer predictable,

and the loss of certainty leads to goal disorientation and anxiety (Lewin, 1951;

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

8

| Heliyon
Article No~e00882

Marris, 1974; Salecl, 2004). Regarding the recent global financial crises, many peo-
ple witnessed drastic changes in their usual ways of living, which affects time-related
behavior. For example, in Australia a smaller percentage of people were considering
retirement plans after the global financial crisis, which shows that the crisis influ-
enced individuals’ future planning and increased reliance on present activity
(Griffin et al., 2010). In the late 1990s, Muzdybaev (2000) carried out extensive
research in Russia on the period after the collapse of the Soviet Union and the
Russian financial crisis in 1998, when inflation reached 84 percent as compared to
the year before, welfare costs increased considerably, and many banks closed. As
a consequence, the time span people considered for planning for the future narrowed
down. People experienced temporal disorientation and became more strongly orien-
tated towards the past. Another study on changes in time perspectives after the finan-
cial crisis of 2008/2009 in Russia showed that people became less future oriented,
and the present was viewed more hedonistically and less fatalistically. This latter
change was interpreted as a coping strategy in the face of an unpredictable future
(Zarubin and Sircova, 2013). In times of political and economic turbulence, the

future orientation recedes, and the present orientation takes precedence.

2.3. Time in perspective: personality influences present and
future orientation

When people show a relative dominance of one time orientation, it can be considered
a personality trait. For example, impulsive behavior is defined as generally reacting
to the immediate situation without thinking about future consequences. In this way,
impulsivity is conceptualized as extreme temporal short-sightedness or as domi-
nance of the present orientation. In Zimbardo and Boyd’s concept of time perspec-
tive (TP) as related to their self-rating questionnaire, in the Zimbardo Time
Perspective Inventory (ZTPI; Zimbardo and Boyd, 1999; see Glossary), the sub-
scales of the present hedonistic and present fatalistic orientation are correlated
with trait impulsivity (Baumann and Odum, 2012; Lee and Song, 2011;
MacKillop et al., 2006; Sircova et al., 2008). Behaviorally, a stronger focus on
the present at the expense of the future is associated with the propensity to take risks
(Jochemczyk et al., 2017) and is related to impulsive behavior, such as gambling,
having unprotected sex, and using drugs (Keough et al., 1999; Zimbardo et al.,
1997). People who are more future-oriented exhibit greater moral concerns
compared to more present-oriented people (Agerstrom and Bjorklund, 2013). This
is explained by the above-mentioned construal-level theory (Trope and Liberman,
2003). People who are more future-oriented are able to analyze morally relevant
behavior at a higher level of abstraction and, therefore, foresee potential future con-
sequences in greater detail (Agerstrom and Bjorklund, 2013). Accordingly, future-
oriented individuals are more prone to display pro-environmental behavior. As

has been shown in a meta-analysis with 19 independent studies in seven countries
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spread over the world, future orientation is actually a better predictor of pro-
environmental behavior than having ‘green’ attitudes (Milfont et al., 2012). These
are of course correlational findings and the explained variance of behavior is low
to moderate. Moreover, recent empirical research is indicative of the domain spec-
ificity of scores regarding future orientation (McKay et al., 2017; McKay et al.,
2018); i.e. someone may be future oriented regarding sustainability issues but not
when she is concerned with academic success or a retirement plan. Nevertheless,
when looking at moderate correlation coefficients between scores, individuals who
are more future-oriented show more considerate and reasonable behavior, and
they are more conscious of the environment, whereas individuals with a dominant
present orientation are more likely to engage in more risky and unhealthy behaviors,
such as risky driving, alcohol and substance abuse, fewer HIV-preventive behaviors,
etc (Boyd and Zimbardo, 2005). In employing the two-factor model of consideration
of future consequences (CFC; Joireman et al., 2008), it has been shown that pro-
environmental motivation is mainly driven by a reduction in immediate concerns
(Arnocky et al., 2014). Future TP has also been shown to be associated with achieve-
ment and success at school and university — students with a more pronounced
future-oriented TP show more goal-oriented behavior and are engaged in a greater

number of activities related to achieving these goals (Boyd and Zimbardo, 2005).

One must differentiate between an impulsive present orientation and present-
mindedness as developed and cultivated, for example, through introspective
training, such as meditation (Campos et al., 2016; Schotz et al., 2016; Wittmann
and Schmidt, 2014). The former is associated with a strong urge to act at the present
moment and is stimulus-oriented, whereas the latter is associated with an observa-
tional state related to more self-control (Short et al., 2016; Wittmann et al., 2014).
One would have to conceptualize impulsivity as an urge to act in the immediate
future versus acting in the interest of long-term goals (Joireman et al., 2012).
Highly-impulsive individuals are focused on or “pulled” into a very near future in
which they will be rewarded with distraction and positive reinforcement. Therefore,
one also has to consider a positive present orientation. A positive focus on the pre-
sent is relevant and instrumental for human functioning and well-being (Bajaj and
Pande, 2016; Nezlek et al., 2016). In one recent concept of integrating ‘mindfulness’
and ‘flow’ as mental constituents of a positive present orientation, an inventory as-
sessing the present-eudaimonic time orientation was developed (Vowinckel et al.,
2017; the Greek eudaimonia means happiness or ‘human flourishing’). ‘Mindful-
ness’ was taken as a mode of consciousness characterized by an open, non-
judgmental awareness of what is happening at the present moment (see below for
a more detailed account), and ‘flow’ is defined as the state of being happily absorbed
when experiencing and functioning optimally (Csikszentmihalyi and
Csikszentmihalyi, 1992).
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The processes of weighing options relating to past, present, and future all take place
in an extended present; switching the time perspective adequately may be bound to a
mindfully-oriented present (Vowinckel et al., 2017). ‘Mindfulness’ is a concept
taken from Buddhist psychology and is understood as bringing awareness to each
present moment with an accepting and non-judgmental attitude (Kabat-Zinn,
2005). Being mindful is related to increased emotional self-control, i.e. the capacity
for inhibitory control over inner impulses and immediate urges (Sauer et al., 2011;
Sauer et al., 2012; Wittmann et al., 2014). Being mindfully present means that one is
aware of what is going on right now without shying away from negative feelings. It
is the opposite of a habitual mode with automatic reactions. Such meta-awareness of
one’s mental life is thus related to more self-control, which is important when
deciding between tempting short-term behaviors and more personally costly sustain-
able behaviors (Ericson et al., 2014). Since we humans have the tendency to choose
those options that come most easily and automatically to mind (system 1), as
opposed to choosing options that are realized after effortful and cognitively
highly-controlled activity (system 2), being mindful can also be seen within the
dual-process theory as enhancing effortful, more sustainable decision-making
(Kahneman, 2011).

Within the context of eco-psychology, a mindfully-oriented present awareness can
also be seen in another, complementary way as connecting the self inextricably
with nature (Amel et al., 2009). In essence, if you feel you are part of nature, you
don’tlitter it. Sustainable behavior naturally evolves from an attitude of caring for na-
ture as a form of self-care. This idea fits the notion of non-duality — non-separation
between nature and self as developed in spiritual practice. What is formulated in these
terms of mindfulness practice can also be expressed in a more profane way in systems
biology. As an organism within the ecosystem of this planet, whenever I pollute air,
water, and soil, I pollute the air I breathe, the water I drink, and the food I eat. As empir-
ical work shows, an increased connectedness to nature really is associated with trait-
mindfulness and everyday pro-environmental behavior (Barbaro and Pickett, 2016).
Empathy and compassion are also essential components of inter-individual coopera-
tion, traits that can be developed individually and in societies (Nussbaum, 2003). Be-
ing mindful of others’ needs, as well as a non-materialistic attitude, has been shown to
be predictive of sustainable behavior as well (Ericson et al., 2014).

2.4. Glossary

The Zimbardo Time Perspective Inventory (ZTPI; Zimbardo and Boyd, 1999)
contains 56 five-point items ranging from 1 (very untrue) to 5 (very true). An indi-
vidual reports his or her time orientation in one of the five subscales below:

(1) Past negative: “I often think about the bad things that have happened to me in
the past”

https://doi.org/10.1016/j.heliyon.2018.e00882
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(2) Past positive: “Happy memories of good times spring readily to mind”
(3) Present hedonistic: “I take risks to put excitement in my life”

(4) Present fatalistic: “Because things always change, one cannot foresee the

future”

(5) Future: “I am able to resist temptations when I know that there is work to be
done”

It can be argued that these dimensions are not sufficient to capture all aspects of hu-
man time perspective. A negative future dimension and a positive present dimension
are missing. Therefore, a Swedish version of the ZTPI that has a six-factor structure
comprising a future negative scale was developed and validated: “To think about
my future makes me sad” (Carelli et al., 2011). Several scales assessing a form of
mindful present orientation exist (Sauer et al., 2013). The Freiburg Mindfulness
Inventory (FMI; Walach et al., 2006) has a two-factor structure with the subscale of
“presence”, which is defined as an ability to attend to the present moment: “I am
open to the experience of the present moment.” Another form of present orientation
was recently conceptualized and a corresponding questionnaire developed: the Pre-
sent-Eudaimonic scale, which encompasses two present-directed concepts, mind-
fulness and flow (Vowinckel et al., 2017).

An ideal profile of a balanced time perspective (balanced TP) can be derived from
the five dimensions of the ZTPI, which contains high scores on the past-positive time
perspective, moderately high scores on the future and the present-hedonistic time
perspective, and low scores on the past-negative and the present-fatalistic time
perspective (Zimbardo and Boyd, 2010). In this approach the deviation from the
balanced time perspective (DBTP) is as measure of how much an individual’s
empirical values across the five dimensions differ from this ideal value (Stolarski
et al., 2015).

One further conceptually-based approach was developed by Wiberg et al. (2012),
where a person with a balanced TP profile would score in the following way on

items ranging from 1 (low score) to 5 (high score):

- Low on the past-negative, present-fatalistic, and future-negative scales. Individ-
uals should score 1 or 2 on most items (for the exact scoring, see Wiberg et
al., 2012).

- Moderate on the present-hedonistic scale. Individuals should score 3 on most

items.

- Moderately high on the future and future-positive scales. Individuals should score

3 or 4 on most items.

- High on the past-positive scale. Individuals should score a 4 or a 5 on most items.
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A person’s balance level depends on how many TP dimensions are in the balanced
range. For example, a person with the level 5 has a fully balanced TP, as s/he scores
in the desired range on all five dimensions.

2.5. A mindfully balanced time perspective

The dominance of a single time orientation cannot be considered optimal for hu-
man functioning and well-being. An overly strong focus on the future can poten-
tially impair quality of life. Having an emotionally rewarding existence depends
on the hedonistic capacity to live for the moment, such as spontaneously agreeing
to spend an evening with friends. Regret about exercising self-restraint, i.e. when
everybody else went to a great party, actually proves much stronger than regret
about giving in to temptation (Kivetz and Keinan, 2006). Whether one lives at
the spur of the moment or pursues long-term goals is a matter of emotionally
intelligent conduct of weighing options in life and having a balanced time
perspective (Boniwell and Zimbardo, 2003; Stolarski et al., 2011; Wittmann,
2016). Referring specifically to the five dimensions of the ZTPI (Zimbardo and
Boyd, 1999; see the Glossary), one could define a balanced time perspective
(balanced TP; see the Glossary) as scoring moderately high on the future and
the present-hedonistic dimension and with high scores on the past-positive dimen-
sion. A balanced TP is also related to low scores on the past-negative and on the
present-fatalistic dimensions (Boniwell and Zimbardo, 2004; Stolarski et al.,
2015; Zimbardo and Boyd, 2010) and is negatively associated with the future-
negative dimension (Wiberg et al., 2012). In essence, someone with a balanced
time perspective has the propensity to switch flexibly among the time orientations

of past, present, and future.

It has been demonstrated that people with a balanced TP are happier (Boniwell et al.,
2010), effectively cope with stressful life situations (Sircova and Mitina, 2008), and
are more satisfied with their lives (Boniwell et al., 2010; Sircova and Mitina, 2008),
even after controlling for influences of other basic personality traits (Stolarski, 2016).
Individuals with a balanced time perspective have beliefs and a sense of directedness
that give life purpose (Boniwell et al., 2010; Sircova and Mitina, 2008); they are also
relatively more optimistic and confident in their abilities to achieve goals (Boniwell
et al., 2010), and they feel less time pressure, as the passage of time in their lives is
experienced to pass more slowly (Wittmann et al., 2015). People who have this profile
are conscious of living in the present, i.e. in the sense of a mindfulness present orien-
tation, and are able to integrate the present, past, and future orientations into a
coherent whole (Wiberg et al., 2012; Wiberg et al., 2017). Moderate correlation co-
efficients indicate that a balanced TP is a form of mindful present orientation
(Stolarski et al., 2016). Mindfulness might actually be the most important component

of the balanced time perspective. Seema and Sircova (2013) showed how self-rated
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mindfulness explained the largest variance in the balanced TP among all other indi-
vidual time orientations of the ZTPI. The authors argue that mindfulness is both a

time perspective and is also related to meta-awareness of one’s own time perspective.

The psychological, behavioral, and attitudinal profiles of seven individuals with a
balanced TP (as assessed with the ZTPI in a group of 50 people) were explored in
a recent investigation with interviews (Wiberg et al., 2017). According to the
ZTPI scores, people with a balanced TP, compared to people without this balance,
had a more positive attitude and gratitude towards one’s own past, which becomes
a foundation for a strong feeling of self-esteem and a sense of self-efficacy. At the
same time, they strongly anticipate future-oriented activities; they project themselves
into the future and make plans over the course of the coming years. People with a
balanced TP enjoy activity per se and do not only focus on the product of their ef-
forts, as would a solely future-oriented person. When necessary, they can resist
temptations at the present moment. During the interviews it also became apparent
that individuals with a balanced TP are aware of death and accept their own mortal-
ity. They can also think of what will happen to others and the environment when they
are gone; they display a range of sustainable attitudes, as well as behaviors, like sort-
ing garbage and being vegetarian because of the wish to reduce meat production.
Although they are aware that these behaviors will only make a small difference,

they believe that it is important to act in this way (Wiberg et al., 2017).

3. Conclusions

Policy making regarding sustainable development has to address a mixture of tem-
poral and social dilemmas (Milfont et al., 2012; Sircova et al., 2015). Sustainable
development is based on long-term goals: it requires one to adopt anticipatory be-
haviors, to imagine the future, and consider the consequences of one’s own behavior.
Since this long-term outlook may conflict with short-term interests, policy making
addressing sustainability issues is a form of intertemporal decision making, essen-
tially a trade-off between current and future benefits. Addressing environmental is-
sues also involves the management of limited resources. Here the social dilemma
comes into play, as an individual might have to decide between personal comfort

and profit, and the abstract concept of collective interest.

In an ethical sense, our generation ought to adopt behavioral styles that would slow
down or even counter negative environmental effects, i.e. climate change. Policy
making happens within the context of psychological time. Due to the long delays
of certain effects from pro-environmental decision making, today’s ecologically-
minded behavior will only benefit future generations. The effects will not be expe-
rienced by those politicians who implement the measures. Personal temporal con-

flicts could, therefore, be paraphrased as “Why should I restrain my comfort
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because it would benefit people I will never meet? I want to have a good life now”.
Such an attitude is not expressed openly and publicly. Dissonance reduction — not
wanting to be seen as an egocentric person — may be one reason for the denial of
climate change: “If there is no climate change that affects generations to come,

then I don’t have to constrain myself.”

The role of individual differences in the experience of time is clearly a major factor in
explaining different attitudes and behaviors fostering sustainable development. Hu-
mans in general prefer sooner over later rewards. Positive consequences that lie too
far into the future are discounted so that outcomes with shorter delays are preferred.
We presented and discussed different temporal-orientation patterns in individuals
and how they relate to pro-environmental behavior. A strong hedonistic present
orientation at the expense of future considerations is a negative predictor of sustain-
able behavior; a strong future orientation and a mindful present orientation are pos-
itive predictors of sustainable behavior. We discussed how a balanced time
perspective as mindful meta-awareness of time orientation is related to both personal
and collective well-being. Those individuals who have a balanced time perspective
feel more connected to the overall developments that evolve in the world. They
appreciate what the past has provided, they are more aware of the present moment,
feel connected to nature, and are more conscious of their everyday actions and de-

cisions and how those influence the future.

We conclude that a balanced time perspective is an individual trait one could strive
to foster in everyone. This could be a goal for education programs starting from
kindergarten and including life-long learning at all ages. We have seen that massive
societal changes can abruptly change the time perspective of an individual. Indepen-
dent of decades-long debates regarding the controversial nature-nurture question on
personality development, it is fair to say that there is always room for learning and
for behavioral changes. Empirical studies are indeed witness to such changes in
which children were made more future-oriented through mentally visualizing future
goals (Zimbardo and Boyd, 2010). In order to save the eco-system of the planet it

would be helpful if more people developed a balanced time perspective.

Our overview is an attempt to bring together concepts from time psychology and
eco-psychology. First of all, we embedded these findings not only within the psy-
chology of time perspective but also within a broader approach based on cognitive
psychology and behavioral economics. Then we summarized converging evidence
on the predictive power of individual differences in time perspective, notably
regarding the future orientation and the mindful present orientation. Moreover,
this overview is novel as it integrates the concepts of mindfulness and, especially,
balanced time perspective for understanding issues in eco-psychology. These con-
cepts overall have entered psychological theorizing only recently. However, a sys-

tematic empirical study assessing the balanced time perspective in relation to

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

15

| Heliyon
Article No~e00882

various outcome measures in eco-psychology has yet to be conducted. Studies will
have to broaden the empirical basis of our claims but they will also have to distin-
guish underlying predictors or confounding concepts on individual differences
regarding the terms ‘mindfulness’ and ‘balanced time perspective’. For example,
future research will disclose the underlying neurocognitive (working memory, inhi-
bition, task switching) and emotional processes at play that relate to concepts of tem-
poral metacognition and self-control and how they predict sustainable behavior in
individuals having a mindful and balanced time perspective (Esch, 2014; Stolarski
and Witowska, 2017). In our overview we focused on time related individual differ-
ences. Another concept is also of importance: systems thinking as a cognitive capac-
ity to understand the behavior of complex adaptive systems (Davis and Stroink,
2016). Empirical work has shown that a heightened capacity to think in systems,
i.e. to realize that a dynamic whole is made up of interconnected components, is
related to ascribing more value to the natural world and to showing more engage-
ment for pro-environmental behavior (Davis and Stroink, 2016; Lezak and
Thibodeau, 2016). To assess the intersection between ‘systems thinking’ and the dis-

cussed time orientations is a further line of future research.

A final, critical, note has to be added. The non-linear complex dynamics of the
ecological system makes it difficult, not only for lay person but also for experts,
to identify what pro-environmental behavior is (Thibodeau et al., 2016). For
example, as has been argued, the different environmental and health-related effects
organic and conventional farming have is much more complex than a simple ideo-
logical dichotomy of “good” and “bad” would imply (Trewavas, 2001). Another
example is that hybrid and electric cars have an environmentally advantageous effect
only if the used electricity is taken from renewable energy sources (Granovskii et al.,
2006). That said, certain behavior options can be easily judged by its transparent na-

ture such as the decision between taking the car to work or walk.

When we postulate an influence of time orientation on environmental decision-
making we claim that these trait-like perspectives explain only a certain amount
of variance in behavior. Naturally, there are multiple factors at work. Over the whole
population, monetary constraints such as a rise in fuel prices are a more potent cause
for monetary investments in energy saving technology than green attitudes (Black
et al., 1985). Opting for pro-environmental behavior is more likely when presumed
benefits are directly apparent (but, as we saw above, need not be actual benefits) and
the inconvenience and costs are not too high (Turaga et al., 2010). On the other hand,
as has been empirically shown and conceptually developed, smaller communities
who are left on their own without top-down administrative intervention can develop
a form of “Governing the Commons”. This means that when individuals in small-
scale communities actually communicate with each other they do not necessarily

deplete the resources and act in a sustainable way (Ostrom, 2010).
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Many problems however have to be solved on the larger scale of cities, states, and
the whole world. The related governmental units have to decide on many larger-scale
issues where people cannot anymore communicate directly. These decisions are
made by individual politicians and they have to be backed by the people. People
however are different. The variations in values, beliefs, and attitudes make up differ-
ences in character that varies between selfish hedonists and altruist who stand for the
common good (Sircova et al., 2015; Turaga et al., 2010). Some of the variation in
these personality factors can be mapped onto an individual combination in the
expression of stable time orientations (Sircova et al., 2015). What we wanted to
show is that the time perspective is one factor (among many) explaining behavior
and attitudes related to the natural environment. We hope that with our overview

we help to pave a theoretical path for future empirical studies.

Declarations

Author contribution statement

All authors listed have significantly contributed to the development and the writing
of this article.

Funding statement

This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.

Competing interest statement

The authors declare no conflict of interest.

Additional information

No additional information is available for this paper.

Acknowledgements

This article is an outcome from a fellowship as visiting researcher granted to Marc
Wittmann by the Institute for Advanced Sustainability Studies (IASS) in Potsdam,
Germany in June 2017. Some of the ideas presented here by the two authors
were shaped during a mini-symposium at IASS on “Thinking the present and the
future — psychological insights on the role of subjective time” on 22.6.2017. Thanks
to valuable input by Patrizia Nanz and the IASS fellows Frederic Hanusch, David
Low Beer, Anne-Kathrin Holfelder, and Henrike Knappe as well as the presenting
scholars at the mini symposium Maciej Stolarski, Oleksiy Polunin, and Oksana

Senyk.

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

| Heliyon
Article No~e00882

References

Agerstrom, J., Bjorklund, F., 2013. Why people with an eye toward the future
are more moral: the role of abstract thinking. Basic Appl. Soc. Psychol. 35,
373-381.

Ainslie, G., 1975. Specious reward - behavioral theory of impulsiveness and im-
pulse control. Psychol. Bull. 82, 463—496.

Amel, E.L., Manning, C.M., Scott, B.A., 2009. Mindfulness and sustainable
behavior: pondering attention and awareness as means for increasing green

behavior. Ecopsychology 1, 14—25.

Arnocky, S., Milfont, T.L., Nicol, J.R., 2014. Time perspective and sustainable
behavior: evidence for the distinction between consideration of immediate and
future consequences. Environ. Behav. 46, 556—582.

Baker, F., Johnson, M.W., Bickel, W.K., 2003. Delay discounting in current and
never-before cigarette smokers: similarities and differences across commodity,
sign, and magnitude. J. Abnorm. Psychol. 112, 382—392.

Barbaro, N., Pickett, S.M., 2016. Mindfully green: examining the effect of connect-
edness to nature on the relationship between mindfulness and engagement in pro-

environmental behavior. Pers. Indiv. Differ. 93, 137—142.

Barkley, R.A., Edwards, G., Laneri, M., Fletcher, K., Metevia, L., 2001. Executive
functioning, temporal discounting, and sense of time in adolescents with attention
deficit hyperactivity disorder (ADHD) and oppositional defiant disorder (ODD). J.
Abnorm. Child Psychol. 29, 541—556.

Bajaj, B., Pande, N., 2016. Mediating role of resilience in the impact of mindfulness
on life satisfaction and affect as indices of subjective well-being. Pers. Indiv. Differ.
93, 63—67.

Baumann, A.A., Odum, A.L., 2012. Impulsivity, risk taking, and timing. Behav.
Process. 90, 408—414.

Black, J.S., Stern, P.C., Elworth, J.T., 1985. Personal and contextual influences on
househould energy adaptations. J. Appl. Psychol. 70, 3—21.

Boniwell, 1., Zimbardo, P., 2003. Time to find the right balance. Psychol. 16,
129—131.

Boniwell, 1., Zimbardo, P.G., 2004. Balancing one’s time perspective in pursuit of
optimal functioning. In: Linley, P.A., Joseph, S. (Eds.), Positive Psychology in
Practice. Wiley, Hoboken, NJ, pp. 165—178.

17

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).


http://refhub.elsevier.com/S2405-8440(18)32251-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref2
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref2
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref2
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref3
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref3
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref3
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref3
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref4
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref4
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref4
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref4
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref5
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref5
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref5
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref5
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref6
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref6
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref6
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref6
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref8
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref8
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref8
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref8
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref9
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref9
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref9
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref10
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref10
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref10
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref11
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref11
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref11
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref12
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref12
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref12
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref12
https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

| Heliyon
Article No~e00882

Boniwell, L., Osin, E., Linley, P.A., Ivanchenko, G.V., 2010. A question of balance:
time perspective and well-being in British and Russian samples. J. Posit. Psychol. 5,
24—40.

Boyd, J.N., Zimbardo, P.G., 2005. Time perspective, health, and risk taking. In:
Strathman, A., Joireman, J. (Eds.), Understanding Behavior in the Context of
Time: Theory, Research, and Application. Lawrence Erlbaum Associates, Mahwah,
NI, pp. 85—107.

Campos, D., Cebolla, A., Quero, S., Breton-Lopez, J., Botella, C., Soler, J., Garcia-
Campayo, J., Demarzo, M., Banos, R.M., 2016. Meditation and happiness: mind-
fulness and self-compassion may mediate the meditation—happiness relationship.
Pers. Indiv. Differ. 93, 80—85.

Carelli, M.G., Wiberg, B., Wiberg, M., 2011. Development and construct validation
of the Swedish Zimbardo time perspective inventory. Eur. J. Psychol. Assess. 27,
220-—227.

Carson, R.T., Roth Tran, B., 2009. Discounting behavior and environmental deci-

sions. J. Neurosci. Psychol. Econ. 2, 112—130.

Carstensen, L.L., 2006. The influence of a sense of time on human development.
Science 312, 1913—1915.

Corral-Verdugo, V., Bonnes, M., Tapia-Fonllem, C., Fraijo-Sing, B., Frias-
Armenta, M., Carrus, G., 2009. Correlates of pro-sustainability orientation: the af-

finity towards diversity. J. Environ. Psychol. 29, 34—43.

Craig, A.D., 2009. Emotional moments across time: a possible neural basis for
time perception in the anterior insula. Phil. Trans. Roy. Soc. B 364,
1933—1942.

Craig, A.D., 2015. How Do You Feel? An Interoceptive Moment with Your Neuro-
biological Self. Princeton University Press, Princeton.

Csikszentmihalyi, M., Csikszentmihalyi, I.S. (Eds.), 1992. Optimal Experience:
Psychological Studies of Flow in Consciousness. Cambridge University Press,
Cambridge, England.

Davis, A.C., Stroink, M.L., 2016. The relationship between systems thinking and
the new ecological paradigm. Syst. Res. Behav. Sci. 33, 575—586.

Droit-Volet, S., Fayolle, S., Lamotte, M., Gil, S., 2013. Time, emotion and the
embodiment of timing. Timing & Time Percept. 1, 99—126.

Ebert, J.E., Prelec, D., 2007. The fragility of time: time-insensitivity and valuation
of the near and far future. Manag. Sci. 53, 1423—1438.

18

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).


http://refhub.elsevier.com/S2405-8440(18)32251-5/sref13
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref13
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref13
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref13
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref14
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref14
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref14
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref14
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref14
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref16
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref16
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref16
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref16
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref17
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref17
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref17
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref18
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref18
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref18
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref19
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref19
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref19
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref19
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref20
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref20
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref20
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref20
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref21
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref21
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref22
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref22
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref22
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref23
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref23
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref23
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref24
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref24
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref24
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref25
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref25
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref25
https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

| Heliyon
Article No~e00882

Ericson, T., Kjgnstad, B.G., Barstad, A., 2014. Mindfulness and sustainability.
Ecol. Econ. 104, 73—79.

Esch, T., 2014. The neurobiology of meditation and mindfulness. In: Schmidt, S.,
Walach, H. (Eds.), Meditation—neuroscientific Approaches and Philosophical Im-
plications. Springer-Verlag, Cham, pp. 153—173.

Griffin, B., Hesketh, B., Loh, V., 2010. Predictors and anticipated outcomes of
planned retirement transition patterns. In: Talk at the 27th International Congress

of Applied Psychology. Melbourne, Australia.

Goldrich, J.M., 1967. A study in time orientation: the relation between memory for
past experience and orientation to the future. J. Pers. Soc. Psychol. 6, 216—221.

Granovskii, M., Dincer, 1., Rosen, M.A., 2006. Economic and environmental com-
parison of conventional, hybrid, electric and hydrogen fuel cell vehicles. J. Power
Sources 159, 1186—1193.

Hantula, D.A., Bryant, K., 2005. Delay discounting determines delivery fees in an
e-commerce simulation: a behavioral economic perspective. Psychol. Market. 22,
153—161.

Jochemczyk, L., Pietrzak, J., Buczkowski, R., Stolarski, M., Markiewicz, L., 2017.
You only live once: present-hedonistic time perspective predicts risk propensity.
Pers. Indiv. Differ. 115, 148—153.

Joireman, J., Balliet, D., Sprott, D., Spangenberg, E., Schultz, J., 2008. Consider-
ation of future consequences, ego-depletion, and self-control: support for distin-
guishing between CFC-Immediate and CFC-Future sub-scales. Pers. Indiv.
Differ. 45, 15—21.

Joireman, J., Shaffer, M.J., Balliet, D., Strathman, A., 2012. Promotion orientation
explains why future-oriented people exercise and eat healthy: evidence from the

two-factor consideration of future consequences-14 scale. Pers. Soc. Psychol.
Bull. 38, 1272—1287.

Jokic, T., Zakay, D., Wittmann, M., 2018. Individual differences in self-rated
impulsivity modulate the estimation of time in a real waiting situation. Timing &
Time Percept. 6, 71—89.

Kabat-Zinn, J., 2005. Coming to Our Senses. Hyperion, New York.
Kahneman, D., 2011. Thinking, Fast and Slow. Macmillan, London.

Keough, K., Zimbardo, P.G., Boyd, J.N., 1999. Who’s smoking, drinking, and us-
ing drugs? Time perspective as a predictor of substance use. Basic Appl. Soc. Psy-
chol. 21, 149—164.

19

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).


http://refhub.elsevier.com/S2405-8440(18)32251-5/sref26
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref26
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref26
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref27
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref27
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref27
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref27
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref27
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref28
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref28
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref28
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref29
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref29
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref29
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref30
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref30
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref30
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref30
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref31
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref31
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref31
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref31
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref32
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref32
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref32
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref32
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref32
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref32
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref33
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref33
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref33
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref33
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref33
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref34
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref34
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref34
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref34
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref34
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref35
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref35
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref35
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref35
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref36
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref37
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref38
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref38
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref38
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref38
https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

| Heliyon
Article No~e00882

Kim, B.K., Zauberman, G., 2009. Perception of anticipatory time in temporal dis-

counting. J. Neurosci. Psychol. Econ. 2, 91—101.

Kim, B.K., Zauberman, G., 2013. Can Victoria’s Secret change the future? A sub-
jective time perception account of sexual-cue effects on impatience. J. Exp. Psy-
chol. Gen. 142, 328—335.

Kivetz, R., Keinan, A., 2006. Repenting hyperopia: an analysis of self-control re-
grets. J. Consum. Res. 33, 273—282.

Kobasa, S.C., Maddi, S.R., Kahn, S., 1982. Hardiness and health: a prospective
study. J. Pers. Soc. Psychol. 42, 168—177.

Kollmuss, A., Agyeman, J., 2002. Mind the gap: why do people act environmen-
tally and what are the barriers to pro-environmental behavior? Environ. Educ.
Res. 8, 239—-260.

Lane, S.D., Cherek, D.R., Pietras, C.J., Tcheremissine, O., 2003. Measurement
of delay discounting using trial-by-trial consequences. Behav. Process. 64,
287-303.

Lavi, T., Solomon, Z., 2005. Palestinian youth of the Intifada: PTSD and future
orientation. J. Am. Acad. Child Adolesc. Psychiatr. 44, 1176—1183.

Lee, S., Song, E., 2011. Influences of time perspective on impulsive purchase ten-
dency. J. Glob. Scholars Mark. Sci. 21, 210—217.

Lezak, S.B., Thibodeau, P.H., 2016. Systems thinking and environmental concern.
J. Environ. Psychol. 46, 143—153.

Lewin, K., 1951. Field Theory in Social Science. Harper Torchbooks, New York.

Loewenstein, G., 1996. Out of control: visceral influences on behavior. Organ. Be-
hav. Hum. Decis. Process. 65, 272—292.

MacKillop, J., Anderson, E.J., Castelda, B.A., Mattson, R.E., Donovick, P.J., 2006.
Divergent validity of measures of cognitive distortions, impulsivity, and time

perspective in pathological gambling. J. Gambl. Stud. 22, 339—354.

Madden, G.J., Begotka, A.M., Raiff, B.R., Kastern, L.L., 2003. Delay discounting
of real and hypothetical rewards. Exp. Clin. Psychopharmacol 11, 139—145.

Markus, H., Nurius, P., 1986. Possible selves. Am. Psychol. 41, 954—969.
Marris, P., 1974. Loss and Change. Routledge, London.

McKay, M.T., Perry, J.L., Cole, J.C., Magee, J., 2017. Adolescents consider the
future differently depending on the domain in question: results of an exploratory
study in the United Kingdom. Pers. Indiv. Differ. 104, 448—452.

20

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).


http://refhub.elsevier.com/S2405-8440(18)32251-5/sref39
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref39
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref39
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref40
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref40
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref40
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref40
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref41
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref41
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref41
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref42
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref42
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref42
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref43
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref43
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref43
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref43
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref44
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref44
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref44
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref44
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref45
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref45
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref45
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref46
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref46
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref46
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref47
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref47
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref47
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref48
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref49
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref49
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref49
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref50
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref50
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref50
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref50
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref51
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref51
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref51
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref52
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref52
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref53
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref54
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref54
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref54
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref54
https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

| Heliyon
Article No~e00882

McKay, M.T., Perry, J.L., Cole, J.C., 2018. Further evidence for the domain spec-
ificity of Consideration of Future Consequences in adolescents and University stu-
dents. Pers. Indiv. Differ. 128, 127—132.

Misko, E.A., Tarabrina, N.V., 2004. Peculiarities of life perspective in veterans of
Afghanistan war and liquidators of accident at Chernobyl atomic power station [in
Russian]. Psikhologichesky Zhurnal 25, 44—52.

Milfont, T.L., Wilson, J., Diniz, P., 2012. Time perspective and environmental
engagement: a meta-analysis. Int. J. Psychol. 47, 325—334.

Muzdybaev, K., 2000. Experience of time in the period of crisis [in Russian]. Psi-
kholologicheskiy Zhurnal 21, 5—21.

Nezlek, J.B., Holas, P., Rusanowska, M., Krejtz, 1., 2016. Being present in the
moment: event-level relationships between mindfulness and stress, positivity, and

importance. Pers. Indiv. Differ. 93, 1-5.

Nurkova, V.V., Vassilevskaya, K.N., 2003. Autobiographical memory in difficult

life situation: new phenomena. Issues Psychol. 5, 93—105.

Nussbaum, M.C., 2003. Upheavals of Thought: the Intelligence of Emotions. Cam-
bridge University Press, Cambridge, England.

Ostrom, E., 2010. Beyond markets and states: polycentric governance of complex

economic systems. Am. Econ. Rev. 100, 641—672.

Papanek, M.L., 1974. Psychological aspects of minority group membership: the
concepts of Kurt Lewin. Jew Soc. Stud. 36, 72—79.

Parfit, D., 1984. Reasons and Persons. Claredon Press, Oxford.
Parfit, D., 2013. On what Matters, Volume One. Oxford University Press, Oxford.

Polunin, O., 2015. Cognitive representation of situational and propositional time
flow as basis for temporal framing effect in future time mode. Stud. Psychol. 57,
5-20.

Read, D., 2001. Is time-discounting hyperbolic or subadditive? J. Risk Uncertain.
23, 5-32.

Reynolds, B., Schiffbauer, R., 2004. Measuring state changes in human delay dis-

counting: an experiential discounting task. Behav. Process. 67, 343—356.
Salecl, R., 2004. On Anxiety. Routledge, London.

Sauer, S., Walach, H., Kohls, N., 2011. Gray’s behavioural inhibition system as a
mediator of mindfulness towards well-being. Pers. Indiv. Differ. 50, 506—511.

21

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).


http://refhub.elsevier.com/S2405-8440(18)32251-5/sref55
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref55
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref55
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref55
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref56
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref56
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref56
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref56
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref57
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref57
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref57
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref58
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref58
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref58
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref59
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref59
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref59
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref59
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref60
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref60
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref60
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref61
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref61
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref62
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref62
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref62
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref63
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref63
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref63
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref64
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref65
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref66
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref66
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref66
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref66
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref67
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref67
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref67
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref68
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref68
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref68
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref69
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref70
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref70
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref70
https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

| Heliyon
Article No~e00882

Sauer, S., Lemke, J., Wittmann, M., Kohls, N., Mochty, U., Walach, H., 2012. How

long is now for mindfulness meditators? Pers. Indiv. Differ. 52, 750—754.

Sauer, S., Walach, H., Schmidt, S., Hinterberger, T., Lynch, S., Biissing, A., Kohls, N.,
2013. Assessment of mindfulness: review on state of the art. Mindfulness 4, 3—17.

Seema, R., Sircova, A., 2013. Mindfulness — a time perspective? Estonian study.
Baltic J. Psychol. 14, 4—21.

Seginer, R., Lens, W., 2015. The motivational properties of future time perspective
future orientation: different approaches, different cultures. In: Stolarski, M.,
Fieulaine, N., van Beek, W. (Eds.), Time Perspective Theory; Review, Research
and Application. Springer-Verlag, Cham, pp. 287—304.

Sircova, A., Mitina, O.V., 2008. Balanced time perspective (BTP) as a resource of
person’s optimal functioning. In: Brdar, I. (Ed.), Book of Abstracts of the 4th Eu-
ropean Conference on Positive Psychology. Faculty of Art and Sciences, Rijeka,
p. 227. Opatija, Croatia, 1—4 July 2008.

Sircova, A., Sokolova, E.T., Mitina, O.V., 2008. Adaptation of Zimbardo time
perspective inventory [in Russian]. Psikhologichesky J. 29, 101—109.

Schotz, E., Otten, S., Wittmann, M., Schmidt, S., Kohls, N., Meissner, K., 2016.
Time perception, mindfulness and attentional capacities in transcendental medita-
tors and matched controls. Pers. Indiv. Differ. 93, 16—21.

Sircova, A., Karimi, F., Osin, E.N., Lee, S., Holme, P., Strombom, D., 2015. Simu-
lating irrational human behavior to prevent resource depletion. PloS One 10,
e0117612.

Short, M.M., Mazmanian, D., Oinonen, K., Mushquash, C.J., 2016. Executive func-
tion and self-regulation mediate dispositional mindfulness and well-being. Pers. In-
div. Differ. 93, 97—103.

Steg, L., Bolderdijk, J.W., Keizer, K., Perlaviciute, G., 2014. An integrated frame-
work for encouraging pro-environmental behaviour: the role of values, situational
factors and goals. J. Environ. Psychol. 38, 104—115.

Stolarski, M., 2016. Not restricted by their personality: balanced time perspective
moderates well-established relationships between personality traits and well-being.
Pers. Indiv. Differ. 100, 140—144.

Stolarski, M., Bitner, J., Zimbardo, P.G., 2011. Time perspective, emotional intel-
ligence and discounting of delayed awards. Time Soc. 20, 346—363.

Stolarski, M., Wiberg, B., Osin, E., 2015. Assessing temporal harmony: the issue of
a balanced time perspective. In: Stolarski, M., Fieulaine, N., van Beek, W. (Eds.),

22 https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).


http://refhub.elsevier.com/S2405-8440(18)32251-5/sref71
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref71
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref71
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref72
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref72
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref72
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref72
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref73
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref73
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref73
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref73
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref74
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref74
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref74
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref74
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref74
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref75
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref75
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref75
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref75
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref75
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref76
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref76
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref76
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref77
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref77
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref77
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref77
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref77
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref78
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref78
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref78
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref78
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref79
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref79
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref79
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref79
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref80
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref80
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref80
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref80
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref81
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref81
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref81
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref81
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref82
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref82
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref82
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref83
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref83
https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

| Heliyon
Article No~e00882

Time Perspective Theory; Review, Research and Application. Springer-Verlag,
Cham, pp. 57—71.

Stolarski, M., Vowinckel, J., Jankowski, K.S., Zajenkowski, M., 2016. Mind the
balance, be contented: balanced time perspective mediates the relationship between
mindfulness and life satisfaction. Pers. Indiv. Differ. 93, 27—31.

Stolarski, M., Witowska, J., 2017. Balancing one’s own time perspective from aerial
view: metacognitive processes in temporal framing. In: Kostic, A., Chadee, D. (Eds.),
Time Perspective: Theory and Practice. Palgrave Macmillan, London, pp. 117—141.

Sweitzer, M.M., Allen, P.A., Kaut, K.P., 2008. Relation of individual differences in
impulsivity to nonclinical emotional decision making. J. Int. Neuropsychol. Soc.
14, 878—882.

Takahashi, T., 2009. Theoretical frameworks for neuroeconomics of intertemporal
choice. J. Neurosci. Psychol. Econ. 2, 75—90.

Thibodeau, P.H., Frantz, C.M., Stroink, M.L., 2016. Situating a measure of systems
thinking in alandscape of psychological constructs. Syst. Res. Behav. Sci. 33, 753—769.

Trewavas, A., 2001. Urban myths of organic farming. Nature 410, 409—410.
Trope, Y., Liberman, N., 2003. Temporal construal. Psychol. Rev. 110, 403—421.

Turaga, R.M.R., Howarth, R.B., Borsuk, M.E., 2010. Pro-environmental behavior.
Ann. N. Y. Acad. Sci. 1185, 211—224.

van Laarhoven, H.-W.M., Schilderman, J., Verhagen, C.A., Prins, J.B., 2011. Time
perception of cancer patients without evidence of disease and advanced cancer pa-
tients in a palliative, end-of-life setting. Cancer Nurs. 34, 453—463.

van Lange, P.A., Joireman, J.A., 2008. How we can promote behavior that serves
all of us in the future. Soc. Issues Policy Rev. 2, 127—157.

Vowinckel, J.C., Westerhof, G.J., Bohlmeijer, E.T., Webster, J.D., 2017. Flourish-
ing in the now: initial validation of a present-eudaimonic time perspective scale.
Time Soc. 26, 203—226.

Walach, H., Buchheld, N., Buttenmiiller, V., Kleinknecht, N., Schmidt, S., 2006.
Measuring mindfulness—the Freiburg mindfulness inventory (FMI). Pers. Indiv.
Differ. 40, 1543—1555.

Wiberg, M., Sircova, A., Wiberg, B., Carelli, M.G., 2012. Operationalizing balanced
time perspective in a Swedish sample. Int. J. Educ. Psychol. Assess. 12, 95—107.

Wiberg, M., Sircova, A., Wiberg, B., Carelli, M.G., 2017. Developing empirical
profile of the balanced time perspective (BTP) and exploring its stability over

23 https://doi.org/10.1016/j.heliyon.2018.00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).


http://refhub.elsevier.com/S2405-8440(18)32251-5/sref83
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref83
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref83
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref84
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref84
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref84
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref84
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref85
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref85
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref85
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref85
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref86
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref86
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref86
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref86
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref87
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref87
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref87
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref88
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref88
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref88
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref89
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref89
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref90
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref90
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref91
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref91
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref91
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref92
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref92
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref92
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref92
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref93
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref93
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref93
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref94
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref94
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref94
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref94
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref95
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref95
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref95
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref95
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref95
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref95
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref96
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref96
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref96
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref97
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref97
https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

| Heliyon
Article No~e00882

time. In: Kostic, A., Chadee, D. (Eds.), Time Perspective: Theory and Practice. Pal-
grave Macmillan, London, pp. 63—95.

Wittmann, M., Paulus, M.P., 2008. Decision making, impulsivity and time percep-
tion. Trends Cognit. Sci. 12, 7—12.

Wittmann, M., Paulus, M.P., 2009. Temporal horizons in decision making. J. Neu-
rosci. Psychol. Econ. 2, 1—11.

Wittmann, M., 2013. The inner sense of time: how the brain creates a representation
of duration. Nat. Rev. Neurosci. 14, 217—223.

Wittmann, M., Schmidt, S., 2014. Mindfulness meditation and the experience of
time. In: Schmidt, S., Walach, H. (Eds.), Meditation — Neuroscientific Approaches
and Philosophical Implications. Studies in Neuroscience, Consciousness and Spir-

ituality, 2. Springer-Verlag, Cham, pp. 199—210.

Wittmann, M., Peter, J., Gutina, O., Otten, S., Kohls, N., Meissner, K., 2014. Indi-
vidual differences in self-attributed mindfulness levels are related to the experience

of time and cognitive self-control. Pers. Indiv. Differ. 64, 41—45.

Wittmann, M., Rudolph, T., Linares Gutierrez, D., Winkler, 1., 2015. Time perspec-
tive and emotion regulation as predictors of age-related subjective passage of time.
Int. J. Environ. Res. Publ. Health 12, 16027—16042.

Wittmann, M., 2016. Felt Time. The Science of How We Experience Time. MIT
Press, Cambridge, MA.

Wittmann, M., Paulus, M.P., 2016. How the experience of time shapes decision-
making. In: Reuter, M., Montag, C. (Eds.), Neuroeconomics. Springer-Verlag, Ber-
lin, Heidelberg, pp. 133—144.

Zarubin, P.V., Sircova, A., 2013. Time perspective and economic instability: a
comparative study (2007 and 2013) [in Russian]. Psikhologicheskie Issledovaniya
6, 1-9.

Zimbardo, P.G., Keough, K., Boyd, J.N., 1997. Present time perspective as a pre-
dictor of risky driving. Pers. Indiv. Differ. 23, 1007—1023.

Zimbardo, P.G., Boyd, J.N., 1999. Putting time in perspective: a valid, reliable
individual-difference metric. J. Pers. Soc. Psychol. 77, 1271—1288.

Zimbardo, P.G., Boyd, J.N., 2010. The Time Paradox: the New Psychology of
Time that Will Change Your Life. Rider, London.

Zimbardo, P., Sword, R., Sword, R., 2012. The Time Cure: Overcoming PTSD
with the New Psychology of Time Perspective Therapy. Jossey-Bass, San

Francisco.

24

https://doi.org/10.1016/j.heliyon.2018.e00882
2405-8440/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).


http://refhub.elsevier.com/S2405-8440(18)32251-5/sref97
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref97
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref97
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref98
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref98
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref98
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref99
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref99
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref99
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref100
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref100
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref100
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref101
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref101
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref101
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref101
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref101
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref101
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref102
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref102
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref102
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref102
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref103
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref103
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref103
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref103
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref104
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref104
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref105
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref105
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref105
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref105
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref106
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref106
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref106
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref106
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref107
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref107
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref107
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref108
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref108
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref108
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref109
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref109
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref110
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref110
http://refhub.elsevier.com/S2405-8440(18)32251-5/sref110
https://doi.org/10.1016/j.heliyon.2018.e00882
http://creativecommons.org/licenses/by/4.0/

	Dispositional orientation to the present and future and its role in pro-environmental behavior and sustainability
	1. Introduction
	2. Main text
	2.1. “Warm” feelings at present, “cool” analysis of the future
	2.2. Personal and political life events: the dynamics of present and future orientation
	2.3. Time in perspective: personality influences present and future orientation
	2.4. Glossary
	2.5. A mindfully balanced time perspective

	3. Conclusions
	Declarations
	Author contribution statement
	Funding statement
	Competing interest statement
	Additional information

	Acknowledgements
	References


