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Abstract
Purpose  The aim of the present study was to investigate associations of the balance of optimism and pessimism orientations 
as personal traits with pro-environmental behavior and subjective well-being, i.e., life satisfaction.
Methods  A longitudinal questionnaire survey consisting of two waves were conducted with Japanese respondents within an 
interval of 3 months (N = 770, mean age 49.6 ± 15.23 years). Correlation analyses and structural equation modeling were 
conducted to identify relationships between pro-environmental behavior and positive and negative psychological states and 
orientations.
Results  Results of both the two surveys indicated positive correlations of optimism–pessimism orientation (O/P ratio) and 
subjective well-being with pro-environmental behavior. Negative associations were also confirmed between depression, 
stress, and sleepiness and pro-environmental behavior. Structural equation modeling using the two-wave data revealed that 
O/P ratio is positively associated with pro-environmental behavior as longitudinal associations.
Conclusions  These results suggest that O/P ratio can be related to current and future engagement in pro-environmental 
behavior and improvement in subjective well-being which could lead to an environmentally sustainable society with enhanced 
quality of life.

Keywords  Pro-environmental behavior · Subjective well-being · Optimism · Pessimism · Sleepiness · Constructiveness · 
Cross-lagged study

Introduction

Pro-social behavior including pro-environmental behavior 
is known to be associated with positive psychological states 
such as subjective well-being [1] among other factors such 
as environmental awareness and demographic characteristics 
[2]. An earlier series of cross-sectional studies examined and 
verified that pro-environmental behavior is a positive cor-
relate with subjective well-being [3–7]. Other studies also 

suggest that pro-environmental behavior can be motivated by 
positive feelings such as intrinsic satisfaction [6, 8], positive 
affect [9], and a sense of warm glow or moral satisfaction, 
i.e., feeling good by contributing to a public good [10] by 
behaving green.

While the relationship between positive affects and pro-
environmental behaviors has been investigated by quite a 
number of studies, its theoretical background is controver-
sial. Some studies assumed a one-way causal path from 
subjective well-being or other positive feelings to pro-envi-
ronmental behavior [9–11] or an opposite causal path (i.e., 
from pro-environmental behavior to subjective well-being 
or positive feelings) [3–7]. Other studies, however, suggest 
a two-way, or bidirectional, relationship between feelings 
and behavior because they should be inseparably linked 
each other [12–14]. This theoretical confusion perhaps 
arises due to cross-sectional investigation because it can 
only reveal the current state and cannot identify causal links 
between concerned factors. To investigate the causal links, 
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longitudinal investigations should be more appropriate than 
cross-sectional ones. However, few studies have been done 
using longitudinal data to investigate bidirectional associa-
tions between subjective well-being and pro-environmental 
behavior.

Additionally, individual psychological factors studied in 
environmental behavior research are predominantly states, 
and few studies have been done on how traits can influence 
individual’s behavior. While state affects are temporary feel-
ings and emotion that depend on individual’s situation and 
motives at a particular time, trait affects are stable and long-
lasting moods that are related to personality.

In general, state affects are more influential to behavior 
than personality traits. For example, George studied influ-
ence of positive affect (as state) and affectivity (as trait) on 
pro-social behavior at work and concluded only the former 
was significantly associated with the behavior [15]. While 
the pro-social behavior involves positive social interactions 
such as with colleagues and customers, pro-environmental 
behavior does not always happen in social contexts nor exert 
instant and tangible reward. Moreover, pro-environmental 
behavior often requires a certain (often long) period of 
engagement to realize its impacts on the environment. Thus, 
in case of pro-environmental behavior, it is not only the state 
but, more importantly, the traits which psychological factors 
do matter to facilitate the behavior.

In fact, there are some cross-sectional studies that inves-
tigated the relationships between personality traits and pro-
environmental behavior. For example, Milfont and Sibley 
[16] revealed that agreeableness, conscientiousness, and 
openness among the Big Five personality factors are posi-
tively linked with environmental engagement in the national 
sample of New Zealand. Somewhat similar results have been 
also found in other studies (agreeableness and openness on 
environmental concerns [17], openness, conscientiousness, 
and extraversion on organizational citizenship behavior for 
the environment [18]). Additionally, Busic-Sontic et al. [19] 
found significant influence of personality traits on domestic 
energy efficiency decision making, which requires high cost 
to make. On the other hand, such relationships depend on age 
probably because of different amount of knowledge acquired 
about environmental issues. Adolescents’ personality was 
found only marginally associated with their environmental 
worldview [20]. Given these previous studies, personality 
traits in adults most likely influence environmental concerns 
and engagement, but cross-sectional studies cannot answer 
to the question of long-term causality between personality 
traits and pro-environmental behaviors. More investigations 
on personality and pro-environmental behavior are needed.

In the present study, we chose optimism and pessimism 
as personality traits because these traits are known to have 
influence on the behavior for adopting to the new situations 
[21]. Importantly, optimism and pessimism are not only 

traits but they influence state affects and behavior [11, 22]. 
Optimistic mindset toward specific environmental issues, 
such as environmental hazards and climate change, has been 
studied as a bias factor that inhibits precautious decision 
making [23, 24]. Thus, it can be expected that the balance 
or orientation of optimism and pessimism is associated with 
pro-environmental behavior and subjective well-being as a 
mediator in the long term.

As to pro-environmental behavior, it generally refers to 
behavior that reduces, minimizes, or even reverses unfa-
vorable pressures on environmental conditions with various 
degrees of frequency and cost. For example, energy saving 
behavior includes turning off the room lights not in use (i.e., 
daily, low cost), purchasing energy efficient products, and 
installing thermal insulation to a whole house (i.e., much 
less often, high cost). While adopting its general definition 
of the concept, pro-environmental behavior in the present 
study refers to behavior that can be practiced in daily life 
with relatively low cost for the sake of being able to detect 
the stability or change in the engagement over time.

Finally, in the present study, we also focused on the rela-
tionship between pro-environmental behavior and negative 
feelings such as stress and depression. Previous studies 
have suggested that stress reduced altruistic behavior and 
increased self-interest motives [25, 26]. Other studies have, 
however, implied that people experiencing stress or depres-
sion increase their pro-social behavior such as pro-environ-
mental behavior [27, 28], possibly because people experi-
encing depression or stress might use pro-social behavior 
to counter their low mood. The possibility of counteracting 
the effects of stress and depression by pro-social behavior 
has not been consistently demonstrated, and therefore more 
studies are necessary.

The following tentative hypotheses were tested in this 
study: (1) pro-environmental behavior is positively asso-
ciated with subjective well-being both at one period and 
over time; (2) optimism and pessimism orientations are 
associated with pro-environmental behavior and subjective 
well-being both at one period and over time; (3) negative 
states (i.e., depression, stress, and sleepiness) are negatively 
correlated with pro-environmental behavior and subjective 
well-being.

Methods

Respondents

The data were collected in two online questionnaire surveys 
conducted in the 1st week of September and December of 
2016. We set the temporal window of 3 months based on 
the seasonal equivalence in the study area. September and 
December in Japan are within moderate summer (daytime 
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maximum/minimum temperature at about 32/22 degrees 
Celsius) and winter (12/5 degrees Celsius), respectively, 
which normally requires air-conditioning for cooling and 
heating at home. Respondents were recruited through an 
internet survey agency in Japan to which they had been pre-
registered. Individuals residing in Tokyo and surrounding 
areas (i.e., Tokyo metropolitan area) were randomly sam-
pled from the consumer panel owned by the survey agency 
according to the population distribution by sub-region in the 
study area. All respondents were aged 20 years and above, 
the age range in which they are legally recognized as adult in 
Japan. Their informed consent for participating in the study 
was obtained before they answered the questionnaire. Then, 
respondents were asked to respond to two surveys (T1 and 
T2) within an interval of 3 months. In the first and second 
surveys, 834 and 770 responses, respectively, were returned. 
The longitudinal data of 770 respondents (54.0% men) were 
analyzed. The mean age of the respondents was 49.6 years 
(SD = 15.23), and average household income was 6,174,026 
yen (USD 56,000; SD = 3823,254 yen, USD 34,700). We 
examined the percentage of respondents with university 

degrees as an indication of the educational level of the 
respondents, which indicated that 53.2% had university 
degrees. The mean age and annual household income of the 
population in the study area are 45.24 years old and approx-
imately 5,636,000 yen, respectively, which is moderately 
represented by the current sample. The socio-demographic 
characteristics of the respondents are shown in Table 1.

Ethical considerations regarding the present study were 
reviewed and approved by the Research Ethics Committee of 
the University of Tsukuba in compliance with the Helsinki 
Declaration.

Measures

Pro‑environmental behavior

The questions regarding pro-environmental behavior 
inquired about the frequency at which a respondent per-
formed the following behaviors: (1) I bring my own bag 
when I go shopping and refuse to use plastic bags from the 

Table 1   Summary statistics

Mean scores of the scale items are presented for pro-environmental behavior and subjective well-being. 
O/P ratio indicates the optimism–pessimism orientation. T1 and T2 indicate the first and second surveys, 
respectively. n = 770

Variable Mean SD Min Max

Socio-demographic characteristics
 Sex (male%) 54.00
 Age (years) 49.60 15.23 20.00 79.00
 Education (years) 14.54 1.81 9.00 16.00
 Household income (annual yen) 6,174,026 3,823,254 2,000,000 20,000,000

Pro-environmental behavior
 Pro-environmental behavior (T1) 4.74 0.83 1.00 6.00
 Pro-environmental behavior (T2) 4.72 0.88 1.00 6.00

Psychological factors
 Subjective well-being (T1) 3.84 1.42 1.00 7.00
 Subjective well-being (T2) 3.79 1.40 1.00 7.00
 Optimism (T1) 3.10 0.78 1.00 5.00
 Optimism (T2) 3.07 0.81 1.00 5.00
 Pessimism (T1) 2.69 0.83 1.00 5.00
 Pessimism (T2) 2.68 0.86 1.00 5.00
 O/P ratio (T1) 1.37 0.86 0.20 5.00
 O/P ratio (T2) 1.37 0.87 0.20 5.00
 Depression (T1) 13.74 7.64 0.00 40.00
 Depression (T2) 13.33 7.63 0.00 42.00
 Stress (T1) 1.94 0.60 1.00 3.97
 Stress (T2) 1.92 0.62 1.00 4.00

Sleep
 Sleepiness (T1) 16.10 5.66 8.00 32.00
 Sleepiness (T2) 15.94 5.87 8.00 32.00
 Sleep time (T1) 379.38 68.24 150.00 600.00
 Sleep time (T2) 385.23 85.06 10.00 1440.00
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stores; (2) I frequently turn off the tap to save water; (3) I 
switch off room lights that are not in use; (4) I buy detergent 
and shampoo refills instead of bottles; (5) I refrain from 
using my car; (6) I set the temperature to a moderate level 
when I use the air conditioner; (7) I choose to buy envi-
ronmentally friendly products; (8) I separate the garbage 
properly at home; and (9) I separate the garbage properly 
when I am out in public places. Respondents rated their 
usual behavior using a 6-point response scale ranging from 
1 (never) to 6 (always). These items were partly adopted 
and modified based on previous research [29] and a few new 
items were added because they were relevant to Japanese 
society. For example, item (6) is widely recognized and 
practiced in the Japanese society as it has been promoted as 
part of nationwide campaigns during the last 10 years or so. 
All the above items were carefully selected to assess daily 
life pro-environmental practices with relatively low cost 
that enabled us to examine individual’s pro-environmental 
engagement and its change and stability over time. The same 
set of items were used in the previous studies [6, 7, 30]. We 
scored each of the nine items and calculated the average 
score across all items as a respondent’s summarized pro-
environmental behavior performance score for correlation 
analyses. The Cronbach’s alpha coefficients of the scale for 
these samples were 0.83 (T1) and 0.85 (T2).

Subjective well‑being

Subjective well-being was assessed using the Satisfaction 
with Life Scale (SWLS, [31]). The SWLS consists of the 
following five items: (1) In most ways my life is close to my 
ideal; (2) The conditions of my life are excellent; (3) I am 
satisfied with my life; (4) So far, I have gotten the important 
things I want in my life; and (5) If I could live my life over, I 
would change almost nothing. A large number of studies in 
psychology, sociology, welfare economics, and behavioral 
sciences have employed the SWLS [32, 33]. In the present 
surveys, respondents were asked to rate their state of satis-
faction with life on the original five items by using a 7-point 
Likert scale ranging between 1 (strongly disagree) and 7 
(strongly agree). Cronbach’s alpha coefficients of the scale 
for the samples were 0.93 (T1) and 0.94 (T2).

Optimism and pessimism

Optimism and pessimism were assessed using the Extended 
Life Orientation Test (ELOT, [34]), which consists of six 
items assessing optimism and nine items assessing pessi-
mism. The 15 items of the ELOT were originally adopted 
from two different scales, the Life Orientation Test [35] and 
the Optimism and Pessimism Scale [36]. The ELOT includes 
items such as: (1) In uncertain times, I usually expect the 
best; (2) In general, things turn out all right in the end; (3) 

Rarely do I expect good things to happen; and (4) Things 
never work out the way I want them to. Respondents were 
asked to rate their state of optimism and pessimism based 
on the 15 ELOT items, using a 5-point Likert scale ranging 
from 1 (strongly disagree) to 5 (strongly agree). Cronbach’s 
alpha coefficients of the scale were 0.96 (T1) and 0.96 (T2) 
for optimism, and 0.95 (T1) and 0.95 (T2) for pessimism.

In addition to calculating optimism and pessimism as 
separate variables, we also calculated the balance between 
the two factors (i.e., the optimism/pessimism; O/P ratio) 
because we were concerned with attitudes toward the future 
as a combination of optimistic and pessimistic attitudes, 
rather than separately with either optimism or pessimism 
[21]. The O/P ratio was calculated by dividing optimism 
score by pessimism one and entered into analysis to examine 
its potential influence on pro-environmental behavior.

Stress

Stress was assessed using psychological stress items of the 
New Brief Job Stress Questionnaire (New BJSQ, [37]). The 
New BJSQ was originally developed in Japanese to assess 
mental health status at work, and it consists of four sec-
tions comprising 84 items. Three sections of the New BJSQ 
have been designed specifically to evaluate job engagement, 
but one section with 29 items has been designed and vali-
dated to comprehensively assess psychological stress and 
related physical symptoms in daily life (i.e., not specifically 
at work). In this study, we employed the following 29 items 
of the section related to stress: (1) Vigor; (2) Filled with 
energy; (3) Lively; (4) Angry; (5) Inwardly infuriated; (6) 
Irritated; (7) Seriously tired; (8) Exhausted; (9) Dull; (10) 
Tense; (11) Anxious; (12) Restless; (13) Depressed; (14) 
Too lazy to do anything; (15) Unable to concentrate; (16) 
Blue; (17) Overwhelmed with work; (18) Sad; (19) Dizzy; 
(20) Have body aches; (21) Have headache; (22) Neck and 
shoulders are stiff; (23) Have a backache; (24) Have eye-
strain; (25) Have palpitations and breathlessness; (26) Have 
a bad stomach; (27) Have no appetite; (28) Have diarrhea 
or constipation; and (29) Unable to sleep well. Respondents 
were asked to rate their condition with respect to each item 
during the past month using a 4-point scale consisting of 
1 (almost never), 2 (sometimes), 3 (often), and 4 (almost 
always). Cronbach’s alpha coefficients for our samples were 
0.96 (T1) and 0.96 (T2).

Depression

Depression was assessed using the Center for Epidemiologi-
cal Studies-Depression Scale, the CES-D [38]. The CES-D 
consists of 20 items to rate depressive symptoms experi-
enced over the past week on a 4-point scale consisting of: 
0 (rarely or none of the time), 1 (some or little of the time), 
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2 (moderately or much of the time), and 3 (most or almost 
all the time). This study used 14 items as opposed to all 
20 items to maintain the cross-cultural validity of the scale 
because some of the items were not suitable for non-west-
ern cultures [39, 40]. The items used in the present study 
included the following: (1) I was bothered by things that 
usually do not bother me; (2) I did not feel like eating; my 
appetite was poor; (3) I felt that I could not shake off the 
blues even with help from my family or friends; (4) I felt 
that I was just as good as other people (reverse item); (5) I 
had trouble keeping my mind on what I was doing; (6) I felt 
depressed; (7) I felt that everything I did was an effort; (8) I 
felt hopeful about the future; (9) My sleep was restless; (10) 
I was happy; (11) I felt lonely; (12) I enjoyed life; (13) I felt 
sad; and (14) I could not get “going.” The score on this scale 
can range from 0 to 60, with higher scores indicating greater 
depressive symptoms. Cronbach’s alphas for these samples 
were 0.82 (T1) and 0.83 (T2).

Subjective sleepiness

The present study also examined subjective sleepiness as 
one of the negative psychological states based on a previ-
ous study that found sleepy individuals were more pessi-
mism oriented and engaged in pro-environmental behavior 
less frequently compared with less sleepy individuals, who 
appeared more optimism oriented [30]. We included this 
item to retest the negative associations of sleepiness with the 
O/P ratio and pro-environmental behavior and also because 
sleep is an essential foundation to both psychological and 
physical health. The Epworth Sleepiness Scale or ESS [41] 
was employed to assess everyday situations of subjective 
sleepiness. The ESS is a widely used self-report scale used 
to assess the tendency to fall asleep in various situations 
during the daytime, such as: (1) Sitting and reading; (2) 
Watching TV; (3) Sitting inactively in a public place; (4) As 
a passenger in a car for an hour without a break; (5) Lying 
down to rest in the afternoon when circumstances permit; 
(6) Sitting and talking to someone; (7) Sitting quietly after 
a lunch without alcohol; and (8) In a car, while stopped for a 
few minutes in the traffic. Respondents were asked to evalu-
ate their sleepiness in eight situations using a 4-point Likert 
scale consisting of 0 (would never doze), 1 (slight chance of 
dozing), 2 (moderate chance of dozing), and 3 (high chance 
of dozing). Higher scores indicate greater subjective sleepi-
ness. Cronbach’s alphas for these samples were 0.90 (T1) 
and 0.91 (T2). Self-reported sleep time (min) data were also 
collected to supplement the subjective daytime sleepiness.

Data analysis

The correlation coefficients between the variables were 
calculated separately for datasets of T1 and T2. For this 

analysis, the nine pro-environmental behavior items and 
five subjective well-being items were summarized as a 
mean, respectively. Structural equation modeling was then 
conducted to examine associations between the O/P ratio, 
pro-environmental behavior, and subjective well-being over 
the two time points. In the structural equation modeling, 
missing data estimation was performed using maximum 
likelihood imputation procedures for cross-lagged survey 
data recommended by Schafer and Graham [42] and Graham 
[43]. Structural paths were drawn based on the following 
assumptions: (1) positive associations of pro-environmental 
behavior, subjective well-being, and O/P ratio, respectively, 
between the two time points, (2) positive cross-sectional 
associations between pro-environmental behavior and sub-
jective well-being, and (3) a positive cross-sectional and 
longitudinal associations between O/P ratio, pro-environ-
mental behavior, and subjective well-being with O/P ratio 
as a mediator. In the structural equation modeling, we set 
pro-environmental behavior and subjective well-being as 
latent variables, respectively, to include measurement errors 
while we applied O/P ratio as an observed variable because 
we assumed that the balance of the two sub-indicators, i.e., 
optimism and pessimism, rather than its separate effects or 
interaction was more implicative [30]. The latent variables 
of pro-environmental behavior and subjective well-being 
consisted of the nine and five Likert scale items, respec-
tively, that were explained in the Measures section. We also 
included in the modeling covariances between error terms of 
each indicator of a latent variable at T1 and the correspond-
ing indicator at T2. All data preparation and analyses were 
conducted using Stata14. The significance level was set at 
p < 0.05.

Results

Correlation analysis of T1

The results of the cross-sectional correlation analysis are 
shown in Table 2. In the first survey (T1), pro-environmen-
tal behavior was significantly and positively correlated with 
subjective well-being (r = 0.19), optimism (r = 0.18), and 
the optimism/pessimism ratio (O/P ratio; r = 0.17), whereas 
it was negatively correlated with pessimism (r = − 0.16), 
depression (r = − 0.18), stress (r = − 0.17), and sleepiness 
(r = − 0.09). Moreover, sleepiness was positively correlated 
with pessimism (r = 0.27), depression (r = 0.35), and stress 
(r = 0.43), whereas it was negatively correlated with sub-
jective well-being (r = − 0.12), optimism (r = − 0.10), and 
O/P ratio (r = − 0.14). Optimism and pessimism were highly 
negatively correlated (r = − 0.64), and the mean O/P ratio 
was 1.37 (Table 1), which falls within the reasonable range 
of balance [21].
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Correlation analysis of T2

The data of the second survey (T2) produced results that 
were largely comparable to those of T1. Pro-environmental 
behavior was positively correlated with subjective well-
being (r = 0.22), and optimism (r = 0.24) and O/P ratio 
(r = 0.18), whereas it was negatively correlated with depres-
sion (r = − 0.13) and stress (r = − 0.13). Moreover, pro-envi-
ronmental behavior was not significantly correlated with 
pessimism (r = − 0.04) or sleepiness (r = − 0.02), although 
the direction of the correlation coefficients was consistent 
and negative. Optimism and pessimism were highly nega-
tively correlated (r = − 0.53), and the mean O/P ratio was 
1.37 (Table 1), again within the reasonable range.

Furthermore, sleepiness was positively correlated with 
pessimism (r = 0.25), depression (r = 0.32), and stress 
(r = 0.41), whereas it was negatively correlated with sub-
jective well-being (r = − 0.10), optimism (r = − 0.09), and 
the O/P ratio (r = − 0.14). The correlation of sleepiness with 
other subjective factors at T2 perfectly replicated the results 
of T1. Also, as shown in Table 2, the correlation coeffi-
cients of all identical items between T1 and T2 were high 
(rs > 0.61).

Longitudinal relationships on the O/P balance 
to pro‑environmental behavior and subjective 
well‑being

Results of the structural equation modeling are depicted in 
Fig. 1. Overall goodness of fit for the model was acceptable 
[χ2 (380, N = 770) = 1891.947, p < 0.001, RMSEA = 0.072, 
CFI = 0.919]. Stability index (< 0.001) based on eigenvalues 
for each modulus in the stability analysis on non-recursive 
simultaneous equation systems indicated that the model 
satisfied the stability condition (stability index < 1.0). The 
endogenous variables were explained to a medium to large 
extent (R2 > 0.30), while the explained variance was mar-
ginal in pro-environmental behavior at T1 (R2 = 0.03). All 
the assumed paths including measurement parameters were 
significant except two paths that will be explained later. 
Strong positive longitudinal associations were observed 
between pro-environmental behavior (β = 0.69, t = 31.34, 
p < 0.01), subjective well-being (β = 0.62, t = 23.36, 
p < 0.01), and O/P ratio (β = 0.69, t = 29.95, p < 0.01). More-
over, there were cross-sectional associations of covariance 
between pro-environmental behavior and subjective well-
being (β = 0.10 for T1, t = 2.55, p < 0.05; β = 0.10 for T2, 

Table 2   Correlation coefficients of variables analyzed in T1 and T2

PEB and SWB indicate pro-environmental behavior and subjective well-being, respectively, summarized as a mean using the respective set of 
scale items. Coefficients presented in “T1 to T2” indicate correlations of the same items over the first survey to the second [e.g., PEB (T1) and 
PEB (T2)]. Bold fonts indicate statistical significance at p < 0.01 except PEB-Sleepiness (T1), and O/P ratio-Sleep time (T2) (p < 0.05). n = 770

T1

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) PEB 1.00
(2) SWB 0.19 1.00
(3) Optimism 0.18 0.69 1.00
(4) Pessimism − 0.16 − 0.49 − 0.64 1.00
(5) O/P ratio 0.17 0.56 0.76 − 0.83 1.00
(6) Depression − 0.18 − 0.41 − 0.43 0.60 − 0.46 1.00
(7) Stress − 0.17 − 0.42 − 0.40 0.58 − 0.44 0.74 1.00
(8) Sleepiness − 0.09 − 0.12 − 0.10 0.27 − 0.14 0.35 0.43 1.00
(9) Sleep time − 0.01 0.12 0.10 − 0.12 0.13 − 0.12 − 0.19 − 0.23 1.00

T2 T1 to T2

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) PEB 1.00 0.70
(2) SWB 0.22 1.00 0.73
(3) Optimism 0.24 0.70 1.00 0.74
(4) Pessimism − 0.04 − 0.45 − 0.53 1.00 0.67
(5) O/P ratio 0.18 0.55 0.74 − 0.80 1.00 0.75
(6) Depression − 0.13 − 0.40 − 0.42 0.58 − 0.49 1.00 0.70
(7) Stress − 0.13 − 0.39 − 0.37 0.56 − 0.44 0.72 1.00 0.73
(8) Sleepiness − 0.02 − 0.10 − 0.09 0.25 − 0.14 0.32 0.41 1.00 0.61
(9) Sleep time 0.05 0.05 0.04 − 0.12 0.08 − 0.09 − 0.15 − 0.16 1.00 0.68
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t = 2.47, p < 0.05). The significantly positive cross-sectional 
relationships between the O/P ratio and pro-environmental 
behavior (β = 0.17, t = 4.50, p < 0.01) and subjective well-
being (β = 0.58, t = 25.64, p < 0.01) were confirmed for T1. 
The same structure for T2 was found significant for subjec-
tive well-being (β = 0.24, t = 6.72, p < 0.01) but not signifi-
cant for pro-environmental behavior (β = -0.03, t = − 0.77, 
p = 0.44). Longitudinal associations between pro-environ-
mental behavior (T1) (β = 0.05, t = 2.06, p < 0.05) as well 
as subjective well-being (T1) (β = 0.09, t = 2.99, p < 0.01) 
and the O/P ratio (T2) were also confirmed. A positive lon-
gitudinal association between O/P ratio (T1) and pro-envi-
ronmental behavior (T2) was confirmed (β = 0.12, t = 2.93, 
p < 0.01), while that with subjective well-being (T2) was 
found not significant (β = 0.01, t = 0.28, p = 0.78).

Discussion

This study was designed to clarify relationships between 
state (positive and negative emotional states) and trait 
(optimism and pessimism) psychological facets and pro-
environmental behavior. The results confirmed that an opti-
mism-oriented trait (O/P ratio) facilitated pro-environmen-
tal behavior over the two survey periods. Additionally, the 
cross-sectional correlation analyses conducted on T1 and T2, 
respectively, both confirmed that pro-environmental behav-
ior was positively associated with subjective well-being as a 
positive state and negatively associated with stress, depres-
sion, and sleepiness as negative states at each survey period. 
These findings are in line with previous studies (Kasser and 
Sheldon [44] on stress) including ours [30] that revealed 

sleepiness hinders daily practice of pro-environmental 
behavior. Overall, the results suggest that pro-environmen-
tal behavior is associated not only with the state but also 
with trait psychological status. Particularly, the finding that 
pro-environmental behavior can be predicted by optimism-
oriented trait is among the original results from our study. 
Although the explained variance was small (3%), this finding 
should provide important implications for designing long-
term engagement in the behavior, adding the O/P ratio as a 
factor that explains and predicts pro-environmental behavior 
among many others.

Further interestingly, we in fact found that cross-sectional 
and longitudinal associations of the O/P ratio with pro-
environmental behavior and subjective well-being were not 
uniform. In the current sample, the O/P ratio was positively 
associated to pro-environmental behavior over time but there 
was no significant cross-sectional association between the 
two at T2. On the other hand, the O/P ratio was not directly 
associated with subjective well-being over time, while the 
cross-sectional and indirect longitudinal associations were 
confirmed between the two. These results imply an intrigu-
ing discussion point, that is, traits and states may need to be 
analyzed as two distinctive psychological factors that poten-
tially influence engagement in pro-environmental behavior 
as longitudinal associations. This matter should be an inter-
esting topic for future research.

The present results are consistent with those of other stud-
ies in which the value for pro-environmental behavior has 
remained stable over time [13, 45]. Taking into considera-
tion this and other findings including positive correlations 
between pro-environmental behavior, subjective well-being, 
and optimism at each time point and longitudinal positive 

Fig. 1   Longitudinal struc-
tural associations between 
pro-environmental behaviors, 
subjective well-being, and O/P. 
Note Estimated path coefficients 
significant at p < 0.05 (*) and 
p < 0.01 (**). Dotted arrows 
indicate insignificant paths. 
Standardized path coefficients 
are presented beside the causal 
paths. Observed variables and 
their coefficients to the latent 
variables and covariances 
between the variables are not 
reported for clarity purposes. 
Goodness of model fit: χ2 
(380) = 1891.947, p < 0.001, 
RMSEA = 0.072, CFI = 0.919. 
n = 770

O/P ratio
(T1)

O/P ratio
(T2)

Pro-environmental
behavior (T1)

Pro-environmental
behavior (T2)

Subjective
well-being 

(T1)

Subjective
well-being 

(T2)

0.17 **

0.58 **

0.69 **

0.69 **

0.62 **

0.05 *

0.09 *

0.10 * 0.10 *

0.25 *

0.12 **

R2 = 0.03 R2 = 0.51

R2 = 0.34 R2 = 0.61

R2 = 0.58
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associations between the O/P ratio to pro-environmental 
behavior, it is suggested that, overall, positive states and 
traits contribute to facilitating pro-environmental behav-
iors in daily life; and that such behaviors, in turn, would 
induce further enhancement of the positive state. Therefore, 
positively spiraling associations can be assumed between 
morally good behaviors and well-being, which could lead to 
habitually maintaining such behaviors. The idea that behav-
ioral changes in a more pro-environmental direction could 
be facilitated through well-being or positive affective atti-
tudes is supported by the literature [12, 46, 47], and several 
empirical and experimental studies [9, 48, 49]. Therefore, it 
is reasonable to assume that repetitive positive interactions 
between pro-environmental behavior and well-being could 
strengthen and establish those behaviors, which is suggested 
by the present findings. This strategy could be used in policy 
making for facilitating pro-environmental behavior.

The correlation analyses indicated that subjective well-
being and optimism tendency (i.e., O/P ratio) were positively 
correlated with pro-environmental behavior. Individuals that 
foresee an optimistic future might tend to be more motivated 
and engaged in pro-environmental behavior because they are 
determined to realize such a future by doing helpful activi-
ties (i.e., constructive optimism). On the other hand, it has 
been reported that constructive pessimistic view for future 
is also related to pro-environmental behavior [7]. This con-
troversial observation might be because of the possibility 
of interpreting optimism and pessimism in multiple ways. 
When individuals anticipate a pessimistic future of envi-
ronmental issues, they would encourage themselves in pro-
environmental behavior to prevent such undesirable future 
[7]. This can happen when individuals consider the situation 
constructively even though they foresee it negatively (i.e., 
constructive pessimism). On the other hand, when individu-
als anticipate a better future of the environment as a result of 
engaging themselves in the improvement, pro-environmental 
behavior should be also enhanced by an optimistic stand-
point. This can happen, again, if individuals take the situa-
tion positively with a constructive view and seek for the bet-
ter (i.e., constructive optimism). The important standpoint to 
be recognized in this regard is “constructiveness” rather than 
optimism or pessimism themselves. The constrictiveness can 
be a more important facilitator of pro-environmental behav-
ior than simply optimistic or pessimistic traits as suggested 
by Epstein and Meier [50] for coping and other behaviors 
in different situations. The topic is out of reach of the pre-
sent surveys because we did not measure constructiveness 
of optimism and pessimism, but it would be an interesting 
topic for a future study.

A couple of practical implications for policy makers 
can be drawn from the present findings. Pro-environmental 
behavior policies can be better designed and implemented 

in conjunction with psychological health and well-being 
programs. Coupling environmental and human well-being 
will lead to realizing sustainability at both individual and 
social levels [51–53]. Integrated well-being policies joined 
by relevant policy sectors such as environment, welfare, 
and education should create more significant policy out-
comes. Policies in such ways would be implemented more 
effectively and efficiently.

Several limitations of the present study should be noted. 
Firstly, the findings of this study are based on correlation 
analysis and path analysis over longitudinal survey data 
without any interventions. Therefore, we could not iden-
tify any causal relationships. Secondly, we did not use 
objective measures of pro-environmental behavior but con-
centrated only on self-reported data. Observational and 
experimental data should be used to eliminate possible 
bias arising from the use of questionnaire and survey data, 
as well as to increase the reliability of results. This limita-
tion is also related to possible inflated correlations within 
the survey data of each time point due to common method 
bias [54], while we believe that our cross-lagged survey 
design avoided internal inflation tendency of the responses 
over the two time point survey data. Yet, our present cross-
lagged sample may be biased due to a reduced number of 
respondents, dropping out (7.67%) after the first wave sur-
vey. Lastly, we applied the O/P ratio only to examine the 
relationship of psychological traits with pro-environmental 
behavior. While we believe that O/P ratio as describing the 
balance of optimism and pessimism is a plausible parame-
ter for our research purpose, there may be other parameters 
that could better represent the traits and explain the rela-
tionship, including other forms of the O/P balance param-
eter. Also, we used the pro-environmental behavior items 
that had not been validated. Proper measure development 
and its evaluation on the O/P ratio and pro-environmental 
behavior should be a priority for future studies.

In conclusion, we found positive relationships between 
positive feelings and pro-environmental behavior, and that 
optimism orientation can be related to current and future 
pro-environmental behavior. These findings support the 
role of trait psychological orientation in the domain of 
environmental behavior, suggesting that optimism pro-
vides individuals with behavior patterns favorable to the 
future, which also contributes to their subjective well-
being. The accumulation of similar positive outcomes 
would help enhance quality of life at both individual and 
societal levels, as well as facilitate policies that encour-
age pro-environmental behaviors toward environmentally 
sustainable society.

Funding  This study was funded by MEXT/JSPS KAKENHI Grant 
(No. 26550107).



3331Quality of Life Research (2019) 28:3323–3332	

1 3

Compliance with ethical standards 

Conflict of interest  The authors declare no conflict of interest.

Ethical approval  All procedures performed in studies involving human 
participants were in accordance with the ethical standards of the Uni-
versity of Tsukuba Research Ethics Committee and with the 1964 
Helsinki declaration and its later amendments or comparable ethical 
standards.

Informed consent  Informed consent was obtained from all individual 
participants included in the study.

References

	 1.	 Lyubomirsky, S., King, L., & Diener, E. (2005). The ben-
efits of frequent positive affect: Does happiness lead to suc-
cess? Psychological Bulletin, 131(6), 803–855. https​://doi.
org/10.1037/0033-2909.131.6.803.

	 2.	 Swenson, M. R., & Wells, W. D. (1997). Useful correlates of 
pro-environmental behavior. In Social marketing: Theoretical and 
practical perspectives (pp. 91–109).

	 3.	 Corral-Verdugo, V., Mireles-Acosta, J., Tapia-Fonllem, C., & 
Fraijo-Sing, B. (2011). Happiness as correlate of sustainable 
behavior: A study of pro-ecological, frugal, equitable and altruis-
tic actions that promote subjective wellbeing. Research in Human 
Ecology, 18(2), 95–104.

	 4.	 Jacob, J., Jovic, E., & Brinkerhoff, M. B. (2009). Personal and 
planetary well-being: Mindfulness meditation, pro-environmental 
behavior and personal quality of life in a survey from the social 
justice and ecological sustainability movement. Social Indica-
tors Research, 93(2), 275–294. https​://doi.org/10.1007/s1120​
5-008-9308-6.

	 5.	 Tapia-Fonllem, C., Corral-Verdugo, V., Fraijo-Sing, B., & Durón-
Ramos, M. F. (2013). Assessing sustainable behavior and its cor-
relates: A measure of pro-ecological, frugal, altruistic and equita-
ble actions. Sustainability, 5(2), 711–723. https​://doi.org/10.3390/
su502​0711.

	 6.	 Kaida, N., & Kaida, K. (2016). Pro-environmental behavior cor-
relates with present and future subjective well-being. Environ-
ment, Development and Sustainability, 18(1), 111–127. https​://
doi.org/10.1007/s1066​8-015-9629-y.

	 7.	 Kaida, N., & Kaida, K. (2016). Facilitating pro-environmental 
behavior: The role of pessimism and anthropocentric environmen-
tal values. Social Indicators Research, 126(3), 1243–1260. https​
://doi.org/10.1007/s1120​5-015-0943-4.

	 8.	 De Young, R. (1985). Encouraging environmentally appro-
priate behavior: The role of intrinsic motivation. Jour-
nal of Environmental Systems, 15(4), 281–292. https​://doi.
org/10.2190/3FWV-4WM0-R6MC-2URB.

	 9.	 Rhodes, R. E., Beauchamp, M. R., Conner, M., de Bruijn, G.-J. 
G.-J., Kaushal, N., & Latimer-Cheung, A. (2015). Prediction 
of depot-based specialty recycling behavior using an extended 
theory of planned behavior. Environment and Behavior, 47(9), 
1001–1023. https​://doi.org/10.1177/00139​16514​53406​6.

	10.	 van der Linden, S. (2018). Warm glow is associated with low- but 
not high-cost sustainable behaviour. Nature Sustainability, 1(1), 
28–30. https​://doi.org/10.1038/s4189​3-017-0001-0.

	11.	 Koenig-Lewis, N., Palmer, A., Dermody, J., & Urbye, A. (2013). 
Consumers’ evaluations of ecological packaging—Rational and 
emotional approaches. Journal of Environmental Psychology, 37, 
94–105. https​://doi.org/10.1016/j.jenvp​.2013.11.009.

	12.	 Brown, K. W., & Kasser, T. (2005). Are psychological and eco-
logical well-being compatible? The role of values, mindfulness, 
and lifestyle. Social Indicators Research, 74(2), 349–368. https​://
doi.org/10.1007/s1120​5-004-8207-8.

	13.	 Prati, G., Albanesi, C., & Pietrantoni, L. (2017). Social well-being 
and pro-environmental behavior: A cross-lagged panel design. 
Human Ecology Review, 23(1), 123–140. https​://doi.org/10.22459​
/HER.23.01.2017.07.

	14.	 Lee, Y.-J., & De Young, R. (1993). Intrinsic satisfaction derived 
from office recycling behavior: A case study in Taiwan. Social 
Indicators Research, 31, 63–76. https​://doi.org/10.1007/BF010​
86514​.

	15.	 George, M. (1991). State or trait: Effects of positive mood on 
prosocial behaviors at work. Journal of Applied Psychology, 
76(2), 299–307.

	16.	 Milfont, T. L., & Sibley, C. G. (2012). The big five personality 
traits and environmental engagement: Associations at the indi-
vidual and societal level. Journal of Environmental Psychology, 
32(2), 187–195. https​://doi.org/10.1016/j.jenvp​.2011.12.006.

	17.	 Hirsh, J. B. (2010). Personality and environmental concern. Jour-
nal of Environmental Psychology, 30(2), 245–248. https​://doi.
org/10.1016/j.jenvp​.2010.01.004.

	18.	 Terrier, L., Kim, S., & Fernandez, S. (2016). Who are the good 
organizational citizens for the environment? An examination of 
the predictive validity of personality traits. Journal of Environ-
mental Psychology, 48, 185–190. https​://doi.org/10.1016/j.jenvp​
.2016.10.005.

	19.	 Busic-Sontic, A., Czap, N. V., & Fuerst, F. (2017). The role of 
personality traits in green decision-making. Journal of Eco-
nomic Psychology, 62, 313–328. https​://doi.org/10.1016/j.
joep.2017.06.012.

	20.	 Boeve-de Pauw, J., Donche, V., & Van Petegem, P. (2011). Ado-
lescents’ environmental worldview and personality: An explora-
tive study. Journal of Environmental Psychology, 31(2), 109–117. 
https​://doi.org/10.1016/j.jenvp​.2010.05.003.

	21.	 Forgeard, M. J. C., & Seligman, M. E. P. (2012). Seeing the glass 
half full: A review of the causes and consequences of optimism. 
Pratiques Psychologiques, 18, 107–120. https​://doi.org/10.1016/j.
prps.2012.02.002.

	22.	 López-Mosquera, N., & Sánchez, M. (2011). Emotional and satis-
faction benefits to visitors as explanatory factors in the monetary 
valuation of environmental goods. An application to periurban 
green spaces. Land Use Policy, 28(1), 151–166. https​://doi.
org/10.1016/j.landu​sepol​.2010.05.008.

	23.	 Hatfield, J., & Job, R. F. S. (2001). Optimism bias about environ-
mental degradation: The role of the range of impact of precau-
tions. Journal of Environmental Psychology, 21(1), 17–30. https​
://doi.org/10.1006/jevp.2000.0190.

	24.	 Gifford, R. (2011). The dragons of inaction: Psychological barri-
ers that limit climate change mitigation and adaptation. American 
Psychologist, 66(4), 290–302. https​://doi.org/10.1037/a0023​566.

	25.	 Twenge, J. M., Ciarocco, N. J., Baumeister, R. F., DeWall, C. 
N., & Bartels, J. M. (2007). Social exclusion decreases prosocial 
behavior. Journal of Personality and Social Psychology, 92(1), 
56–66. https​://doi.org/10.1037/0022-3514.92.1.56.

	26.	 Vinkers, C. H., Zorn, J. V., Cornelisse, S., Koot, S., Houtepen, L. 
C., Olivier, B., et al. (2013). Time-dependent changes in altruistic 
punishment following stress. Psychoneuroendocrinology, 38(9), 
1467–1475. https​://doi.org/10.1016/j.psyne​uen.2012.12.012.

	27.	 von Dawans, B., Fischbacher, U., Kirschbaum, C., Fehr, E., & 
Heinrichs, M. (2012). The social dimension of stress reactivity: 
Acute stress increases prosocial behavior in humans. Psychologi-
cal Science, 23(6), 651–660. https​://doi.org/10.1177/09567​97611​
43157​6.

	28.	 Sollberger, S., Bernauer, T., & Ehlert, U. (2016). Stress 
inf luences environmental donation behavior in men. 

https://doi.org/10.1037/0033-2909.131.6.803
https://doi.org/10.1037/0033-2909.131.6.803
https://doi.org/10.1007/s11205-008-9308-6
https://doi.org/10.1007/s11205-008-9308-6
https://doi.org/10.3390/su5020711
https://doi.org/10.3390/su5020711
https://doi.org/10.1007/s10668-015-9629-y
https://doi.org/10.1007/s10668-015-9629-y
https://doi.org/10.1007/s11205-015-0943-4
https://doi.org/10.1007/s11205-015-0943-4
https://doi.org/10.2190/3FWV-4WM0-R6MC-2URB
https://doi.org/10.2190/3FWV-4WM0-R6MC-2URB
https://doi.org/10.1177/0013916514534066
https://doi.org/10.1038/s41893-017-0001-0
https://doi.org/10.1016/j.jenvp.2013.11.009
https://doi.org/10.1007/s11205-004-8207-8
https://doi.org/10.1007/s11205-004-8207-8
https://doi.org/10.22459/HER.23.01.2017.07
https://doi.org/10.22459/HER.23.01.2017.07
https://doi.org/10.1007/BF01086514
https://doi.org/10.1007/BF01086514
https://doi.org/10.1016/j.jenvp.2011.12.006
https://doi.org/10.1016/j.jenvp.2010.01.004
https://doi.org/10.1016/j.jenvp.2010.01.004
https://doi.org/10.1016/j.jenvp.2016.10.005
https://doi.org/10.1016/j.jenvp.2016.10.005
https://doi.org/10.1016/j.joep.2017.06.012
https://doi.org/10.1016/j.joep.2017.06.012
https://doi.org/10.1016/j.jenvp.2010.05.003
https://doi.org/10.1016/j.prps.2012.02.002
https://doi.org/10.1016/j.prps.2012.02.002
https://doi.org/10.1016/j.landusepol.2010.05.008
https://doi.org/10.1016/j.landusepol.2010.05.008
https://doi.org/10.1006/jevp.2000.0190
https://doi.org/10.1006/jevp.2000.0190
https://doi.org/10.1037/a0023566
https://doi.org/10.1037/0022-3514.92.1.56
https://doi.org/10.1016/j.psyneuen.2012.12.012
https://doi.org/10.1177/0956797611431576
https://doi.org/10.1177/0956797611431576


3332	 Quality of Life Research (2019) 28:3323–3332

1 3

Psychoneuroendocrinology, 63, 311–319. https​://doi.
org/10.1016/j.psyne​uen.2015.10.017.

	29.	 Kaiser, F. F. G. (1998). A general measure of ecological behavior. 
Journal of Applied Social Psychology, 28(5), 395–422. https​://doi.
org/10.1111/j.1559-1816.1998.tb017​12.x.

	30.	 Kaida, K., & Kaida, N. (2017). Wake up for the environment: An 
association between sleepiness and pro-environmental behavior. 
Personality and Individual Differences, 104, 12–17. https​://doi.
org/10.1016/j.paid.2016.07.014.

	31.	 Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). 
The satisfaction with life scale. Journal of Personality Assessment, 
49(1), 71–75. https​://doi.org/10.1207/s1532​7752j​pa490​1_13.

	32.	 Honold, J., Beyer, R., Lakes, T., & van der Meer, E. (2012). Mul-
tiple environmental burdens and neighborhood-related health 
of city residents. Journal of Environmental Psychology, 32(4), 
305–317. https​://doi.org/10.1016/j.jenvp​.2012.05.002.

	33.	 Zelenski, J. M., & Nisbet, E. K. (2012). Happiness and feeling 
connected: The distinct role of nature relatedness. Environment 
and Behavior, 46(1), 3–23. https​://doi.org/10.1177/00139​16512​
45190​1.

	34.	 Chang, E. C., Maydeu-Olivares, A., & D’Zurilla, T. J. (1997). 
Optimism and pessimism as partially independent constructs: 
Relationship to positive and negative affectivity and psychologi-
cal well-being. Personality and Individual Differences, 23(3), 
433–440. https​://doi.org/10.1016/S0191​-8869(97)80009​-8.

	35.	 Scheier, M. F., & Carver, C. (1985). Optimism, coping, and 
health: Assessment and implications of generalized outcome 
expectancies. Health Psychology, 4(3), 219–247. https​://doi.
org/10.1037/0278-6133.4.3.219.

	36.	 Dember, W. N., Martin, S. H., Hummer, M. K., Howe, S. R., 
& Melton, R. S. (1989). The measurement of optimism and 
pessimism. Current Psychology, 8(2), 102–119. https​://doi.
org/10.1007/BF026​86675​.

	37.	 Inoue, A., Kawakami, N., Shimomitsu, T., & Tsutsumi, A. (2014). 
Development of a short questionnaire to measure an extended 
set of job demands, job resources, and positive health outcomes: 
The New Brief Job Stress Questionnaire. Industrial Health, 52, 
175–189.

	38.	 Radloff, L. S. (1977). The CES-D Scale: A self-report depression 
scale for research in the general population. Applied Psychological 
Measurement, 1(3), 385–401. https​://doi.org/10.1177/01466​21677​
00100​306.

	39.	 Carleton, R. N., Thibodeau, M. A., Teale, M. J. N., Welch, P. G., 
Abrams, M. P., Robinson, T., et al. (2013). The center for epide-
miologic studies depression scale: A review with a theoretical and 
empirical examination of item content and factor structure. PLoS 
ONE. https​://doi.org/10.1371/journ​al.pone.00580​67.

	40.	 Huang, V., Beshai, S., Korol, S., & Nicholas Carleton, R. (2017). 
Configural and scalar invariance of the center for epidemiologic 
studies depression scale in Egypt and Canada: Differential symp-
tom emphasis across cultures and genders. Psychiatry Research, 
250, 244–252. https​://doi.org/10.1016/j.psych​res.2017.01.079.

	41.	 Johns, M. W. (1991). A new method for measuring daytime sleepi-
ness: The Epworth sleepiness scale. Sleep, 14(6), 540–545. https​
://doi.org/10.1093/sleep​/14.6.540.

	42.	 Schafer, J. L., & Graham, J. W. (2002). Missing data: Our view of 
the state of the art. Psychological Methods, 7(2), 147–177. https​
://doi.org/10.1037/1082-989X.7.2.147.

	43.	 Graham, J. W. (2009). Missing data analysis: making it work in 
the real world. Annual Review of Psychology, 60, 549–576. https​
://doi.org/10.1146/annur​ev.psych​.58.11040​5.08553​0.

	44.	 Kasser, T., & Sheldon, K. M. (2002). What makes for a merry 
Christmas? Journal of Happiness Studies, 3(August), 313–329. 
https​://doi.org/10.1023/A:10215​16410​457.

	45.	 van der Werff, E., Steg, L., & Keizer, K. (2013). The value of envi-
ronmental self-identity: The relationship between biospheric val-
ues, environmental self-identity and environmental preferences, 
intentions and behaviour. Journal of Environmental Psychology, 
34, 55–63. https​://doi.org/10.1016/j.jenvp​.2012.12.006.

	46.	 Steg, L., Bolderdijk, J. W., Keizer, K., & Perlaviciute, G. (2014). 
An integrated framework for encouraging pro-environmental 
behaviour: The role of values, situational factors and goals. 
Journal of Environmental Psychology, 38, 104–115. https​://doi.
org/10.1016/j.jenvp​.2014.01.002.

	47.	 Venhoeven, L. A., Bolderdijk, J. W., & Steg, L. (2013). Explaining 
the paradox: How pro-environmental behaviour can both thwart 
and foster well-being. Sustainability, 5, 1372–1386. https​://doi.
org/10.3390/su504​1372.

	48.	 Ambrey, C. L., & Daniels, P. (2016). Happiness and footprints: 
assessing the relationship between individual well-being and car-
bon footprints. Environment, Development and Sustainability. 
https​://doi.org/10.1007/s1066​8-016-9771-1.

	49.	 De Young, R. (2000). Expanding and evaluating motives for envi-
ronmentally responsible behavior. Journal of Social Issues, 56(3), 
509–526. https​://doi.org/10.1111/0022-4537.00181​.

	50.	 Epstein, S., & Meier, P. (1989). Constructive thinking: A broad 
coping variable with specific components. Journal of Per-
sonality and Social Psychology, 57(2), 332–350. https​://doi.
org/10.1037/0022-3514.57.2.332.

	51.	 National Research Council of the National Academies. (2014). 
Sustainability concepts in decision-making: Tools and approaches 
for the US Environmental Protection Agency. Washington, D.C.: 
National Academies Press. https​://doi.org/10.17226​/18949​.

	52.	 Diener, E. (2012). New finding and future directions for subjective 
well-being research. American Psychologist, 37, 590–597. https​
://doi.org/10.1093/acpro​f.

	53.	 O’Brien, C. (2008). Sustainable happiness: How happiness studies 
can contribute to a more sustainable future. Canadian Psychology/
Psychologie Canadienne, 49(4), 289–295. https​://doi.org/10.1037/
a0013​235.

	54.	 Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, 
N. P. (2003). Common method biases in behavioral research: 
A critical review of the literature and recommended remedies. 
Journal of Applied Psychology, 88(5), 879–903. https​://doi.
org/10.1037/0021-9010.88.5.879.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.psyneuen.2015.10.017
https://doi.org/10.1016/j.psyneuen.2015.10.017
https://doi.org/10.1111/j.1559-1816.1998.tb01712.x
https://doi.org/10.1111/j.1559-1816.1998.tb01712.x
https://doi.org/10.1016/j.paid.2016.07.014
https://doi.org/10.1016/j.paid.2016.07.014
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.1016/j.jenvp.2012.05.002
https://doi.org/10.1177/0013916512451901
https://doi.org/10.1177/0013916512451901
https://doi.org/10.1016/S0191-8869(97)80009-8
https://doi.org/10.1037/0278-6133.4.3.219
https://doi.org/10.1037/0278-6133.4.3.219
https://doi.org/10.1007/BF02686675
https://doi.org/10.1007/BF02686675
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1371/journal.pone.0058067
https://doi.org/10.1016/j.psychres.2017.01.079
https://doi.org/10.1093/sleep/14.6.540
https://doi.org/10.1093/sleep/14.6.540
https://doi.org/10.1037/1082-989X.7.2.147
https://doi.org/10.1037/1082-989X.7.2.147
https://doi.org/10.1146/annurev.psych.58.110405.085530
https://doi.org/10.1146/annurev.psych.58.110405.085530
https://doi.org/10.1023/A:1021516410457
https://doi.org/10.1016/j.jenvp.2012.12.006
https://doi.org/10.1016/j.jenvp.2014.01.002
https://doi.org/10.1016/j.jenvp.2014.01.002
https://doi.org/10.3390/su5041372
https://doi.org/10.3390/su5041372
https://doi.org/10.1007/s10668-016-9771-1
https://doi.org/10.1111/0022-4537.00181
https://doi.org/10.1037/0022-3514.57.2.332
https://doi.org/10.1037/0022-3514.57.2.332
https://doi.org/10.17226/18949
https://doi.org/10.1093/acprof
https://doi.org/10.1093/acprof
https://doi.org/10.1037/a0013235
https://doi.org/10.1037/a0013235
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/0021-9010.88.5.879

	Positive associations of optimism–pessimism orientation with pro-environmental behavior and subjective well-being: a longitudinal study on quality of life and everyday behavior
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Respondents

	Measures
	Pro-environmental behavior
	Subjective well-being
	Optimism and pessimism
	Stress
	Depression
	Subjective sleepiness
	Data analysis

	Results
	Correlation analysis of T1
	Correlation analysis of T2
	Longitudinal relationships on the OP balance to pro-environmental behavior and subjective well-being

	Discussion
	References




