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Many of the most pressing environmental challenges we face—from climate change to habitat and species
loss—require present generations of decision-makers to act pro-socially in the best interests of future generations.
One factor known to inhibit intergenerational altruism is the absence of direct reciprocal exchange between
generations. Research has suggested, however, that present decision-makers can be induced to engage in
intergenerational reciprocity (Wade-Benzoni, 2002). In accordance with recent studies (e.g., Watkins & Good
win, 2019), our current investigation provides additional evidence for the role of gratitude as a powerful
mechanism underlying such intergenerational decision-making. Across seven studies, we consistently show that
individual differences in gratitude uniquely predict increased perceptions of responsibility for future generations.
A sense of responsibility toward future generations in turn predicts: increased climate change beliefs and concern
(Studies 2 A and 2 B), increased pro-environmental beliefs (Study 3 A) and environmental intentions (Study 3 B),
and increased support for environmental policies (Study 4). Indirect effect tests and structural equation models
support these findings. Future interventions can harness the prosocial moral emotion of gratitude to combat the
temporal discount and promote intergenerational environmental decision making.
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Successfully confronting the major environmental challenges we
face—from climate change to resource and habitat conservation—will
require massive and historically unprecedented levels of cooperation
and coordination among individuals, communities, businesses and
governments (e.g., Paris Climate Change Agreement, UNFCC, 2020).
Such efforts will require cooperation between individuals and organi
zations that exist in the present and those that will exist in the future, as
many of the most significant environmental challenges we face involve
long time horizons and significant path dependencies (see Oreskes &
Conway, 2010, for a historical review; and Hornsey & Fielding, 2020 for
a recent review). These problems are particularly difficult to confront
because they involve both intra- and inter-generational public goods and
common resource dilemmas; moreover, intergenerational resource al
locations made by present actors often take the form of a dictator game,
i.e., the present generation makes choices that affect later generations
with no direct, obvious input or feedback (e.g., punishment or reward
imposed by future generations).
In recent years, there has been growing interest among behavioral

scientists, issue advocates, and policymakers in identifying psychologi
cal mechanisms that support cooperation and inhibit selfish behavior in
the context of collective action problems (see Parks, Joireman & Van
Lange, 2013). Moreover, a subset of this body of research has focused
specifically on factors that influence cooperation and provision of public
goods across generations of decision-makers (that is, when decisions
made by present actors affect the availability of public goods or common
resources for future actors; Milfont & Sibley, 2011; Portney & Weyant,
1999; Wade-Benzoni & Plunkett-Tost, 2009; see Wilson et al., 2015 for a
typology of such timescale “mismatches”). Within this rapidly growing
literature, many researchers have focused explicitly on intergenera
tional cooperation in the context of environmental problems such as
climate change, habitat loss and resource overconsumption (e.g.,
Chermak & Krause, 2002; Gardiner, 2006).
Much of the past research on motivators of intergenerational envi
ronmental decision-making has focused on three sets of factors: the
stable characteristics of present decision-makers that influence inter
temporal choice (e.g., time perspective, Zimbardo & Boyd, 1999; future
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orientation, Strathman, Gleicher, Boninger, & Edwards, 1994; gen
erativity, McAdams & de St. Aubin, 1992; discounting, Hardisty &
Weber, 2009); the features of the present decision-making context that
constrain behavior (e.g., resource limitations; behavioral defaults; social
norms, Barnett, Archuleta, & Cantu, 2019); and, the mechanisms that
shape the (perceived) relationship between present and future genera
tions (e.g., psychological distance; social identities; scope of justice; e.g.,
Hershfield, Bang, & Weber, 2014). This research has revealed numerous
factors that shape intergenerational environmental decision-making at
both the individual and collective levels, including legacy and mortality
concerns (e.g., Dickinson, 2009; Hurlstone, Price, Wang, Leviston, &
Walker, 2020; Wade-Benzoni, Tost, Hernandez, & Larrick, 2012; Zaval,
Markowitz, & Weber, 2015), moral and social norms (e.g., Stern, Dietz,
Abel, Guagnano, & Kalof, 1999), cultural values (e.g., Corner, Marko
witz, & Pidgeon, 2014; Kasser, 2011), and numerous cognitive and af
fective heuristics (e.g., Hardisty, Johnson, & Weber, 2010; Markowitz,
Slovic, Vastfjall & Hodges, 2013).
Missing in much of this past research is a recognition and exploration
of the notion that intergenerational decision-making connects the pre
sent not only with the future but with the past as well: Present-day de
cision-makers’ actions are strongly constrained and shaped by the
actions of those who came before them (see, for example, the vast
literature on path dependencies and environmental decision-making, e.
g., Kirk, Reeves, & Blackstock, 2007). In part this is due to physical and
institutional “lock-in” that occurs as decisions are made (e.g., infra
structure decisions made in the early 20th century have privileged the
expansion of private automobiles ownership over public transit use
decades later). However, recent research suggests that past generations’
actions also influence present decision-makers’ future-relevant choices
through cultural and psychological mechanisms (e.g., Wade-Benzoni,
2002; Watkins & Goodwin, 2019). In the present paper, we examine a
relatively unstudied, proximal psychological mechanism by which past
generations’ actions influence decision-makers’ (positive) motivation to
engage in intergenerational environmental stewardship, namely, feel
ings of gratitude.

actions), thus expanding one’s conception of relevant social ingroups
across generations (also see Hershfield et al., 2014 for a recent example
in the environmental domain). Feelings of social responsibility have
similarly clear, direct effects on intergenerational beneficence and also
can be increased by expanding individuals’ scope of justice to include
past and future others; research has suggested that people act more
generously towards future others if they have a sense of responsibility
and stewardship instilled in them (Wade-Benzoni, Hernandez, Medvec,
& Messick, 2008).
Finally, Wade-Benzoni (2002) has found that individuals appear to
“reciprocate” past generations’ actions by paying forward benefits or
burdens to future others. Framing their findings within the context of
previous work on indirect reciprocity and intertemporal discounting
(cf., Ekeh, 1974; Frederick, Loewenstein, & O’Donoghue, 2002),
Wade-Benzoni and her colleagues propose that such “intergenerational
reciprocity” is driven by two primary mechanisms: modeling effects
(past generations’ actions serve as a model of how to behave towards
those in the future; closely related to “social responsibility”); and norms
of reciprocity (societal norms dictate paying forward benefits received
“as a matter of retrospective obligation” p. 1014). Related to both of
these pathways, Wade-Benzoni also suggests that perceptions of fairness
may play an important role in supporting intergenerational reciprocity.
2. An alternative mechanism: gratitude as a driver of
intergenerational stewardship
In his classic article outlining the theory of reciprocal altruism,
Trivers (1971) argued that gratitude was “selected [by evolution] to
regulate human response to altruistic acts” (p. 49). Gratitude has also
been conceptualized as a personality trait that includes the component
of appreciation (Wood, Maltby, Stewart, & Joseph, 2008); McCullough,
Kilpatrick, Emmons, and Larson (2001) also argued that gratitude serves
both as a positive reinforcer of beneficent behavior (expressing gratitude
towards a benefactor increases motivation to provide further benefits;
Buck, 2004; Grant & Gino, 2010; Harpham, 2004; Komter, 2004; Moss &
Page, 1972) and as a “moral motivator” (see also McCullough, Kimle
dorf, & Cohen, 2008). Feeling grateful is not just a “warm and fuzzy”
by-product of being provided aid—it also acts to motivate reciprocal
helping behavior (Emmons & Mishra, 2011; Froh, Bono, & Emmons,
2010).
Supporting these claims, McCullough, Emmons, and Tsang (2002)
found positive correlations between a measure of dispositional gratitude
and self-reports of prosocial behavior as well as with personality traits
associated with prosociality (e.g., agreeableness, empathy; see also
Saucier & Goldberg, 1998). Bartlett and DeSteno (2006) showed that
experimentally induced feelings of gratitude increased subsequent
helping behavior directed not only at one’s previous benefactor but also
towards unrelated third-parties; the authors suggest that these “indirect
reciprocity” effects demonstrate a unique effect of gratitude in moti
vating prosocial behavior, over and above possible effects of adherence
to reciprocity norms or simple positive affect (see also DeSteno, Bartlet,
Baumann, Williams, & Dickens, 2010; Goei & Boster, 2005; Naito &
Sakata, 2010; Tsang, 2006a; Watkins, Scheer, Ovnicek, & Kolts, 2006).
More recently and most closely related to the present research,
Barnett, Van Vleet and Cantu (2019) found that gratitude as well as
affect were associated with both more positive perceptions of past
generations, as well as more generativity towards future generations. In
addition, Watkins & Goodwin, 2019 examined how reflecting on sacri
fices made by past generations, and the feelings of gratitude that such
reflections can produce, may lead to increases in perceived re
sponsibility towards future generations. The authors find that experi
mentally manipulating perceptions of past generations, by asking
individuals to reflect on sacrifices made by said past generations,
increased their perceived obligation towards future generations. These
findings are in line with earlier work by Noblet, Anderson and Teisl
(2015), who showed that positive retrospective assessment (i.e.,

1. Past generations’ influence on present, intergenerational
decision-making
In a series of studies conducted over the past 20 years, Wade-Benzoni
and colleagues have demonstrated that reminding or telling people
about “good deeds” done on their behalf by past others tends to increase
intergenerational beneficence (e.g., Bang, Koval, & Wade-Benzoni,
2017; Wade-Benzoni, 2002). For example, when participants in one
study read about past generations’ decision to self-impose gasoline
taxes—sacrificing present consumption to provide future generations
cleaner air—they became more likely to themselves take on greater tax
burdens to benefit future others (Wade-Benzoni, 2002). In another series
of experiments, when individuals were placed in a position of power in
an intergenerational context they reported a higher obligation to care
for the future interests of others, thus increasing generosity towards
future others (Tost, Wade-Benzoni, & Johnson, 2015). Based on these
and other findings, Wade-Benzoni and her colleagues have proposed an
integrative model of intergenerational decision-making that highlights
the powerful influence of past actors’ decisions on present actors’
intergenerational decision-making (see Wade-Benzoni & Plunkett-Tost,
2009).
In their model, past generations’ behaviors influence present inter
generational decisions primarily via three pathways: perceived affinity
with future generations; feelings of social responsibility; and, norms of
reciprocity. Affinity with future others (defined as a combination of
empathy, perspective taking and perceived oneness) promotes proenvironmental decisions in part by reducing perceived distance and
difference with future others. Wade-Benzoni and Plunkett-Tost (2009)
suggest that felt affinity with the future can be increased by focusing
individuals on their connections to past others (and their beneficent
2
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thinking about one’s positive past experience in relation to a specific
issue) positively influenced respondents’ support for policies relevant to
the issue that they were asked to reminisce about. Although highly
relevant and informative for the present work, the Watkins & Goodwin,
2019, Noblet et al. (2015) and Barnett et al. (2019) papers stop short of
asking (and answering) the question of interest here. In their experi
ments, Watkins & Goodwin, 2019 and Barnett et al. (2019) did not
examine effects of reflecting on past generations specifically within the
sphere of environmental issues nor issues that are particularly relevant
(and potentially devastating) for future generations (e.g., climate
change). Further, it is not clear whether individuals are motivated by a
sense of indebtedness, which is a construct that is related to but distinct
from gratitude. Similarly, although focused on issues of environmental
conservation, Noblet et al. (2015) stop short of examining underlying
psychological mechanisms (e.g., gratitude) driving their observed
effects.
Taken together, these results and past theorizing suggest that grati
tude may play an important—but as-of-yet underappreciated—role in
motivating intergenerational beneficence, including pro-environmental
action. We see at least two pathways by which gratitude may support
pro-environmental behavior on behalf of future others. First, gratitude
fosters indirect reciprocal helping behavior (cf., Bartlett & DeSteno,
2006; Nowak & Roch, 2007; Trivers, 1971). Recent research finds that
intergenerational beneficence is similarly increased by knowledge of the
positive deeds performed on our behalf by past generations (Wade-
Benzoni, 2002), suggesting a possible role for gratitude in promoting
“intergenerational reciprocity” (in part by promoting a sense of shared,
intergenerational responsibility). Second, gratitude builds social cohe
sion and capital (cf., Putnam, 2000) by increasing trust (Dunn &
Schweitzer, 2005; Fredrickson, 2004), supporting the formation of
interpersonal bonds (Algoe, Haidt, & Gable, 2008) and promoting
cooperation among unrelated individuals (DeSteno et al., 2010). Grati
tude may thus help individuals and communities to overcome collective
action problems, of which intergenerational issues such as climate
change are paradigmatic examples (Gardiner, 2006; Pendergraft, 1998).

4. Hypotheses and overview of present research
Based on previous research, we predicted that gratitude would
correlate positively with and predict measures of perceived re
sponsibility towards future generations (H1), which in turn would pre
dict greater concern about intergenerational environmental issues (H2).
Finally, we predicted that effects of gratitude would be greater than
those of perceptions of past generations as positive (or negative) (H3a)
and feelings of indebtedness (a negatively-valenced emotion closely
related to gratitude, see Naito & Sakata, 2010 or Tsang, 2006 for an
overview; H3b). We tested these hypotheses in a series of seven studies,
using a variety of measures to explore the unique role that gratitude
plays in motivating perceptions of responsibility towards future gener
ations and expressions of intergenerational environmental stewardship.
From the seven studies included in this investigation, 3 were corre
lational (Studies 1 A, 1 B, 3 A) and four were experiments (2 A, 2 B, 3 B,
4). The experimental studies originally attempted to examine how per
ceptions of past generations can influence generativity for future gen
erations. In each study, the experimental manipulation was not
successful in altering perceptions of past generations. These measures
are not presented in the studies. Further, all the measures included in the
correlational studies were not impacted by the manipulation in any way.
5. Studies 1 A and 1 B
The purpose of the first two studies was to rule out alternative ex
planations for our hypothesized effect. In particular, we hypothesized
that it is not whether one views a previous generation positively or
negatively (Study 1 A) nor individual differences in indebtedness (Study
1 B) that relate to greater perceived responsibility for future generations.
Rather, it is one’s expressed gratitude that relates to greater perceived
responsibility towards future generations.
6. Methods
6.1. Participants

3. Distinguishing gratitude from indebtedness

6.1.1. Study 1 A
For Study 1 A data were obtained from Amazon Mechanical Turk
(MTurk). Studies have shown that data collection from MTurk produced
valid and reliable data (Buhrmester, Kwang, & Gosling, 2011; Rouse,
2015). Data were collected from 441 participants. After applying
exclusion criteria (participants were excluded if they were not U.S.
American: n = 41; multivariate outliers based on an h value > 0.079: n
= 6), the final sample consisted of 402 participants. Details about the
demographic characteristics of each study can be found in Table 1.

Although gratitude in response to good deeds performed on our
behalf is a common response, it is not the only possible affective reaction
to such situations. Instead, people sometimes experience negative feel
ings of indebtedness when they recognize the benefits that others have
provided to them. Greenberg (1980) defined indebtedness as “a state of
obligation to repay another, which arises from the norm of reciprocity”
(p. 200) and which is associated with negative emotions, including
discomfort and uneasiness (Tsang, 2006b; Roberts, 2004 adds other
related emotions including resentment and guilt). Although gratitude
and indebtedness have often been conflated in psychological and other
literatures, recent experimental work has consistently shown that the
two constructs can be distinguished in their causes and consequences (e.
g., Goei & Boster, 2005; Naito & Sakata, 2010; Tsang, 2006b). For
example, stronger expectations of return increase indebtedness but
decrease gratitude (Watkins et al., 2006); in contrast, the intentions of
the benefactor (e.g., benevolent vs. ulterior) affect gratitude but not
indebtedness (Tsang, 2006b). More importantly in the present context,
gratitude motivates prosociality and approach tendencies (Fredrickson,
2004; see below), whereas feelings of indebtedness tend to promote
rigid ‘tit-for-tat’ reciprocal behavior (Greenberg, 1980) and avoidance
(much as anticipation of being asked to provide aid reduces empathy,
cf., Shaw, Batson, & Todd, 1994). Thus in an effort to further differen
tiate gratitude from indebtedness, and to rule out alternative explana
tions (i.e., indebtedness can increase intergenerational concern) we also
focused on the role of this individual difference.

6.1.2. Study 1 B
The Study 1 B sample was obtained from students at a large U.S.
public university. Participants signed up for the study online via SONA
and received a research credit for their participation in the study. Data
were collected from 681 participants. After applying the same criteria as
Study 1 A, 18 participants were excluded, resulting in a sample of 663
participants.
Measures. Both studies displayed the same measures, with the
exception of the measure of gratitude and indebtedness which were only
displayed in Study 1 B. These measures were presented in a randomized
order and were part of a larger survey (see Supplementary Materials for
more details). For further details about how items were coded (e.g.,
reverse coding of items) see the Supplementary Materials.
Perceptions of past generation. Positive views of past generations
were measured as the mean of 7 items (on 1–5 Likert scale, with higher
scores dictating greater experience of the specific emotion) capturing
how participants felt about previous generations. These emotions were:
thankful, obligated, appreciative, indebted, happy, grateful, and proud
(for both studies a >0.70). Negative emotions were captured with the
3
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Table 1
Overview of and post hoc sensitivity analyses for the seven studies.
Study number

Sample type

Study type

N

Nfemale

Nwhite

Mpolitics

Meducation

Mage

1A
1B
2A
2B
3A
3B
4

MTurk
Student
MTurk
MTurk
MTurk
MTurk
MTurk

Correlational
Correlational
Experimental (null)
Experimental (null)
Correlational
Experimental (null)
Experimental (null)

408
679
459
350
359
334
557

263 (64%)
441 (65%)
306 (66%)
218 (62%)
228 (63%)
187 (56%)
283 (51%)

333
525
388
301
293
293
467

4.36
0.39
4.49
4.43
4.35
4.54
4.59

4.02
students
4.04
3.96
4.08
4.24
4.00

36.63
19.51
23.98
24.20
23.71
23.38
20.71

Sensitivity Analyses (a = .05, power = 0.80, two
tailed)
Upper and Lower Critical r

(82%)
(79%)
(85%)
(86%)
(82%)
(88%)
(84%)

−
−
−
−
−
−
−

/+
/+
/+
/+
/+
/+
/+

.10
.07
.09
.10
.10
.11
.08

Correlation ρ H1
.14
.11
.13
.15
.15
.15
.12

Note: political beliefs were measured as the sum of individual beliefs about social and economic, issues (min = 1, max = 7). Exception to this, are Study 1 B in which
political beliefs were measured on a − 2 to 2 scale (5-point scale) and Study 4 for which one item captured political ideology in general. Across studies higher values
signify endorsement of liberal beliefs. Educational level was measured on a 1–8 scale, with higher scores signifying greater educational attainment.

mean of 4 items: resentful, angry, disappointed, and sad (for both studies
a >0.70).
Responsibility towards future generations. We operationalized re
sponsibility towards future generations by using four items. Scores for
all of the items for both of these two measures ranged from − 3 to +3,
similar to a 7 point Likert scale, with higher scores portraying greater
responsibility towards future generations. In detail these were: “My
generation needs to look after itself first and worry about future gen
erations second,“; “I’m willing to sacrifice in my own life (e.g., buy less
stuff), if it will help people living in the future (assuming other people
are willing to sacrifice as well),“; “People living today have an obligation
to protect future generations, even if it means tightening our belts now,”
and “To what extent do you truly feel it is your personal responsibility to
save resources for future generations, even if it means making do with
less in your own life?” (for both studies a >.70).
Gratitude and indebtedness. Trait gratitude was measured with using
the GQ-6 (McCullough et al., 2002; e.g., “I am grateful to a wide variety
of people”) (a = 0.78). Indebtedness was measured with six items as well
(e.g., “If someone saves your life, you are forever in their debt”), and the
construct was created by the research team and was modelled in the
same way that the GQ-6 was (a = 0.60). Both measures were displayed
on a 1–7 Likert scale, with higher scores reflecting greater gratitude and
indebtedness respectively.

perceived responsibility for future generations. Similar results were
found for hypothesis 3 b, as indebtedness was not significantly corre
lated with responsibility towards future generations.
8. Discussion
Studies 1 A and 1 B replicated previous findings by showing that
differences in trait gratitude are significantly associated with differences
in perceived responsibility towards future generations. Further, the re
sults also extended past findings by showing that feelings of gratitude,
rather than general feelings of positivity or negativity towards past
generations individual differences in indebtedness, predict people’s
sense of responsibility towards future generations. Studies 2 A and 2 B
aimed to examine hypothesis 2 (i.e., gratitude will predict concern about
intergenerational environmental issues through the pathway of higher
perceived responsibility towards future generations), with a particular
focus on the issue of climate change.
8.1. Studies 2 A and 2 B
The next series of studies aimed to both replicate past findings on the
role of gratitude as a force that can increase intergenerational concern
and to extend such findings by examining this relationship within the
context of climate change, while also ruling out alternative explanations
(i.e., indebtedness).

7. Results
For all studies included in the manuscript, results were estimated
with and without any exclusions, per the journal’s policy for non-preregistered exclusion criteria. Results for the analyses without the ex
clusions were highly similar and consistent, and can be found in the
Supplementary Materials.
In support of hypothesis, and replicating recent findings (Watkins &
Goodwin, 2019), gratitude was significantly positively associated with
responsibility towards future generations (r = 0.16, p < .001). For a
closer look at these correlations see Tables 2 and 3. Further, bivariate
correlations supported hypothesis 3a, as perceptions of past generations
were unrelated (Study 1 B) or very weakly related (Study 1 A) with

9. Methods
9.1. Participants
For Study 2 A, 531 participants were surveyed via MTurk. After
applying the same exclusion criteria as the previous studies (nationality
and multivariate exclusion) 459 remained. For Study 2 B, 383 partici
pants were surveyed via MTurk. After applying the same exclusion
criteria as the previous studies (nationality and multivariate exclusion)
350 remained.
10. Materials

Table 2
Correlations and descriptive statistics for Study 1 A.
Negative past
generation views
Negative past
generation views
Positive past
generation views
Future generation
responsibility
Mean (SD)

Positive past
generation views

Both studies included the same measures. These measures were
presented in a randomized order and were part of a larger survey (see
Supplementary Materials for more details).
Gratitude and indebtedness. The same 6-item measures of gratitude
(Study 2 A = 0.86; Study 2 a = 0.82) and indebtedness (Study 2 A =
0.66; Study 2 B a = 0.61) as Studies 1 A and 1 B were displayed.
Responsibility towards future generations. The same 4-item measure
of perceived responsibility towards future generations was included in
the study (Study 2 A = 0.74; Study 2 B a = 0.82).
Climate change concerns. Climate change beliefs were examined in
two ways: (1) Belief that climate change is real, measured with the

Future generation
responsibility

–
–.46***

–

-.09

.11*

–

3.32 (0.49)

2.07 (0.57)

2.52 (0.99)

Note: *p < .05, ***p < .001.
4
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Table 3
Correlations and descriptive statistics for Study 1 B.
Gratitude
Indebtedness
Future generation responsibility
Negative past generation views
Positive past generation views
Mean (SD)

Gratitude

Indebtedness

Future generation responsibility

Negative past generation views

Positive past generation views

–
.11**
.16***
–.16***
.16***
1.87 (0.93)

–
-.01
.01
.04
0.49 (0.87)

–
.03
–.04
4.32 (0.93)

–
–.23***
2.21 (0.74)

–
3.09 (0.72)

question “Do you think that climate change is happening?” with answers
captured as “no,” “unsure,” and “yes.” (2) Climate change concerns,
which were measured with three items, on a 1–5 Likert scale, with
higher scores signifying greater concern. These were: “Overall, how
concerned are you about the possible effects of global warming?“, “Do
you personally feel a moral obligation to respond to climate change (e.
g., reduce your energy use)?“, and “How important or unimportant is the
issue of climate change to you personally?” (Study 2 A: a = 0.92; Study 2
B: a = 0.94).

12. Discussion

11. Results

12.1. Studies 3 A and 3 B

For both samples, significant positive correlations were observed for
trait gratitude and perceived responsibility towards future generations,
further supporting the findings of Study 2 B. Gratitude was only weakly
associated with climate change concern in both studies, and not asso
ciated with beliefs that climate change is real. Indebtedness was
significantly and negatively associated with the belief that climate
change is real only in Study 2 A. Most importantly, perceived re
sponsibility towards future generations was significantly and positively
correlated with both the belief that climate change is real, and concern
about climate change in both studies. For a closer look at these corre
lations see Table 4.
To examine the indirect effect of gratitude on climate change
concern, and the belief that climate change is real simultaneously,
through the pathway of perceived responsibility towards future gener
ations, two structural equation models were computed. As our exoge
nous variable we utilized trait gratitude. As our endogenous variables
we used perceived responsibility towards future generations followed by
climate change acceptance and concern.
For Study 2 A, the model’s chi square was not significant, χ2 (2) =
5.03, p = .081. The incremental fit indexes further supported the good fit
of the model: CFI = 0.99; NFI = 0.98, RMSEA = 0.06; SRMR = 0.03. All
pathways in the model were significant (ps < .001) and in the expected
direction.
For Study 2 B, the model’s chi square was also not significant, χ2 (2)
= 0.96, p = .617. Once again, the incremental fit indexes indicated a
good fit for the model: CFI = 1.00; NFI = 1.00; RMSEA < 0.001; SRMR
= 0.01. For this model all pathways were significant as well (ps ranging
from <0.01 to < 0.001) and in the expected direction. Both models are
displayed in Fig. 1.

The next set of studies aimed to both conceptually replicate the
findings of Studies 2 A and 2 B and extend them by investigating
whether trait gratitude would predict increased pro-environmental be
liefs (Study 3 A) and increased environmental intentions (Study 3 B),
through the mechanism of perceived responsibility towards future
generations.

Studies 2 A and 2 B further confirmed our hypothesis that gratitude
would predict increased intergenerational environmental concern.
Environmental concern in this study was defined as increased accep
tance of climate change as a phenomenon, as well as increased concern
for climate change. Studies 3 A and 3 B aimed to replicate these findings
and extend them by examining broader environmental intentions as well
as beliefs about the relationship between humans and nature.

13. Methods
13.1. Participants
For Study 3 A, data were collected via MTurk. After applying the
same exclusion criteria as the previous studies, 334 participants
remained (4 excluded, 1.18% exclusion rate). For Study 3 B, data were
collected via MTurk as well. After applying the same criteria as the
previous studies, 359 participants remained (4 excluded, 1.10% exclu
sion rate).
14. Materials
Both studies displayed the same measures with the exception of the
environmental outcome. These measures were presented in a random
ized order and were part of a larger survey (see Supplementary Materials
for more details).
Gratitude and indebtedness. The same 6-item measures of gratitude
(Study 3 A: a = 0.83; Study 3 B: a = 0.84) and indebtedness (Study 3 A: a
= 0.64; Study 3 B: a = 0.63) as the previous studies were displayed.
Responsibility towards future generations. The same 4-item measure
of perceived responsibility towards future generations was included in
the study (Study 3 A: a = 0.81; Study 3 B: a = 0.74).
Environmental Outcomes. For Study 3 A pro-environmental beliefs
were captured with the short version of the New Ecological Paradigm

Table 4
Correlations and descriptive statistics for Studies 2 A (bottom left) and 2 B (top right).
Future generation responsibility
Indebtedness
Gratitude
Climate Change Belief
Climate Change Attitudes
Study 2 A: Mean (SD)
Study 2 B: Mean (SD)

Future generation responsibility

Indebtedness

Gratitude

Climate Change Belief

Climate Change Attitudes

–
-.04
.29***
.25***
.45***
4.07 (1.00)
4.40 (0.97)

.04
–
.12*
–.11*
–.01
4.85 (0.95)
4.85 (0.90)

.38***
.06
–
-.03
.10*
5.66 (1.08)
5.72 (0.98)

.14**
.03
.01
–
.55***
2.62 (0.68)
2.61 (0.71)

.39***
.10
.13*
.59***
–
2.95 (1.13)
3.00 (1.17)

Note: *p < .05, **p < .01, ***p < .001.
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Fig. 1. Path models (proc calis, SAS version 9.4) for Study 2 A and 2 B (numbers in parentheses). Path coefficients depict unstandardized weights.

16.1. Study 4

Scale (Stern, Dietz, & Guagnano, 1995, p. 5 items; e.g., “The so-called
ecological crisis facing humankind has been greatly exaggerated”; a =
0.85). For Study 3 B pro-environmental intentions were captured with 5
items adapted from Feygina et al., 2009 (e.g., “I intend to use only
recyclable and reusable products from now on”; a = 0.88).

The final study aimed to conceptually replicate the previous findings
with a different outcome: policy support for environmental issues. This
outcome was selected to provide external validity for the effect noted in
the previous studies.

15. Results

17. Methods

15.1. Trait gratitude was once again positively correlated with perceptions
of responsibility

17.1. Participants

Towards future generations for both samples. Perceived re
sponsibility towards future generation was positively correlated with
pro-environmental intentions as well as pro-environmental beliefs
captured with the NEP short version scale. Trait gratitude and indebt
edness were both correlated with increased pro-environmental beliefs
and proenvironmental intentions. These results can be found in Table 5.
Two indirect effect tests were conducted to examine the effect of
gratitude on pro-environmental beliefs (Study 3 A) and intentions
(Study 3 B), through the mechanism of perceived responsibility towards
future generations. Both indirect effects were significant and in the ex
pected direction. Results are displayed in Fig, 2a and b.

Data were collected via MTurk. After applying the same exclusion
criteria as the previous studies, 557 participants remained in the final
sample (6 participants excluded, 1.07% exclusion rate).
18. Materials
Gratitude and indebtedness. The same 6-item measures of gratitude
(a = 0.85; M = 5.11, SD = 1.07) and indebtedness (a = 0.60; M = 4.82,
SD = 0.88) as the previous studies were displayed.
Responsibility towards future generations. The same 4-item measure
of perceived responsibility towards future generations was included in
the study (a = 0.81; M = 4.60, SD = 0.92).
Policy support for environmental issues. Five items were generated
to capture differences in policy support for environmental issues. Spe
cifically, these items focused on policies that would aid in the transition
to clean renewable energy. In detail, these were: “would you sign an
online petition asking Congress and major energy-sector businesses to
invest more heavily in clean energy technology research and develop
ment?“; “would you sign up to receive weekly e-newsletters about the
issue so that I can keep up to date on new developments?“; “would you
sign a pledge to decrease my use of dirty energy and increase my use of
clean energy, if it is possible to do so where I live (e.g., many utilities in
the U.S. have “clean energy” programs that homeowners and renters can
sign up for)?“; “would you volunteer to contact state and local politi
cians to keep this issue fresh in their minds?“; and “would you receive
training on how to talk effectively with friends and family about this
issue?” These items had good reliability (a = .77; M = 4.56, SD = 0.88).

16. Discussion
The current set of studies both conceptually replicated those of
Studies 2 A and 2 B and expanded on the previous results by correla
tionally linking perceived responsibility towards future generations with
both pro-environmental beliefs and intentions. The last study aimed to
once again replicate the correlation of trait gratitude and perceived re
sponsibility towards future generations. It also aspired to examine
whether perceived responsibility towards future generations would
significantly predict increased support for pro-environmental policies
and strategies.
Table 5
Correlations and descriptive statistics for Studies 3 A (bottom left) and 3 B (top
right).
Gratitude

Gratitude
Indebtedness
Future
generation
responsibility
Environmental
Paradigm
Study 3 A: Mean
(SD)
Study 3 B: Mean
(SD)

Indebtedness

Future
generation
responsibility

Environmental
Intentions

–
.05
.30***

.05
.17**

.30***
.01
-

.12*
.11*
.31***

.13*

.14*

.51***

-

5.58
(1.00)
5.64
(1.03)

4.82 (0.93)

4.48 (1.07)

4.40 (1.08)

4.85 (0.91)

4.27 (1.00)

4.55 (2.02)

19. Results
Replicating the results of our previous studies, trait gratitude was
positively correlated with increased responsibility towards future gen
erations: r = 0.34, p < .001, while indebtedness had a weak albeit
positive correlation: r = 0.09, p = .042. Increased perceived re
sponsibility towards future generations was in turn correlated with
higher support for environmental policies, r = 0.30, p < .001. Trait
gratitude was not significantly correlated with policy support for envi
ronmental policies (r = 0.07, p = .094) and neither was indebtedness (r
= 0.05, p = .239).
An indirect effect test, with trait gratitude as the predictor, perceived

Note: *p < .05, **p < .01, ***p < .001.
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Fig. 2. a(top) and 2 b (bottom). Indirect effect tests (proc calis, SAS version 9.4) for the effect of trait gratitude on proenvironmental beliefs (Study 3 A), and
proenvironmental intentions (Study 3 B), through the pathway of perceived responsibility towards future generations. Dashed arrows depict non-significant paths.

responsibility towards future generations as the mediator, and policy
support for environmental issues as the outcome variable, yielded a
significant indirect effect. All paths except for the direct effect were
significant and in the expected direction (see Fig. 3).

Meta-Analysis of the Relationship between Gratitude, Indebtedness
and Perceived Responsibility Towards Future Generations.
We further sought to investigate the association of trait gratitude and
indebtedness with perceived obligation towards future generations
across the five studies in which all three measures were included. This
approach was in line with recent calls to evaluate one’s investigation by
conducting meta-analysis within a manuscript (Goh, Hall, & Rosenthal,
2016). Overall, across the five studies gratitude was associated with
increased perceived obligation toward future others: Mean r = 0.27, SE
= 0.02, Z = 12.81, p < .001, 95% C.I. [0.23, 0.31]. Further, indebtedness
was not significantly associated with perceived obligation towards
future generations: Mean r = 0.02, SE = 0.02, Z = 1.14, p = .252, 95% C.
I. [-0.02, 0.07].

19.1. Gratitude not indebtedness
In all studies except for Study 1 A, trait indebtedness was also
measured, in an effort to examine whether gratitude but not indebted
ness would be the driving force behind intergenerational proenvironmental behavior. Across the six studies in which both gratitude
and indebtedness were included as measures, gratitude was consistently
positively associated with increased perceived responsibility towards
future generations (rs ranging from 0.17 to 0.38, all ps < .001), whereas
indebtedness was unrelated with responsibility towards future genera
tions in four out of six studies. In the two studies that it was related, this
correlation was significantly weaker than that of gratitude with
perceived responsibility towards future generations, based on a Fisher’s
Z comparison. These correlation coefficients and correlation compari
sons can be found in Table 6.

19.2. General discussion
Across seven studies, a unique, positive relationship between grati
tude and intergenerational environmental concern consistently
emerged. We found that trait gratitude related positively to perceptions
of responsibility towards future others (supporting H1), concern about

Fig. 3. Indirect effect test (proc calis, SAS version 9.4) for the effect of trait gratitude on environmental policy support through the pathway of perceived re
sponsibility towards future generations (Study 4). Dashed arrows depict non-significant paths.
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with one’s benefactors or potential beneficiaries—the present work
appears to provide further evidence that gratitude works to promote
prosocial action and attitudes outside the confines of what we tradi
tionally think of as “reciprocity” (e.g., Gouldner, 1960). That is, the
present research supports Fredrickson’s (2004) claim that gratitude has
positive consequences for social interaction and the building of social
resources that appear to be (nearly) totally divorced from its role in
motivating reciprocal behavior.
The present research also appears to directly support Simmel’s
(1908/1996) contention that gratitude serves a “moral memory” func
tion within and perhaps across individuals: Feeling grateful (but not
indebted) towards past others for benefits they bestowed upon us bol
sters the perception that one is personally responsible for the well-being
of future others. Importantly, these effects were distinct from the pre
viously demonstrated connection between generalized (personal)
future-orientation and willingness to take action on behalf of future
others (e.g., in the environmental domain; see Joireman, van Lange, &
van Vugt, 2004; Strathman et al., 1994). Taken together with past
findings implicating the experience of gratitude in building interper
sonal trust (e.g., Dunn & Schweitzer, 2005), the present research sug
gests that gratitude may play an important and perhaps unique role in
fostering cooperation within and between generations in the face of
collective action problems, such as climate change, which require both
individuals and communities to overcome short-term interests in order
to generate long-term benefits (Ostrom, 2000).

Table 6
Bivariate correlation coefficients and Fisher’s Z comparisons for the relationship
between perceived responsibility towards future generations with trait gratitude
and indebtedness for each study.
Study
number

N

rgratitude

rindebtedness

Fisher’s
z

twotailed p

onetailed p

1B

678

.17***

-.01

3.15

.002

<.001

2A

459

.29***

-.04

3.90

<.001

<.001

2B

350

.38***

.04

4.74

<.001

<.001

3A

334

.30***

.17**

1.77

.077

.038

3B

358

.30***

.04

3.59

<.001

<.001

4

557

.34***

.09*

4.39

<.001

<.001

Note: *p < .05, **p < .01, ***p < .001.
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19.3. Implications for intervention development

environmental issues, as well as various indicators of intergenerational
environmental stewardship, albeit weakly so. The current line of
investigation also examined potential alternative correlates of inter
generational reciprocity, with our results providing consistent evidence
that neither positive or negative views of past generations (Studies 1 A
and 1 B) nor indebtedness (Studies 1 B–4) substantially predict re
sponsibility for future generations.
The present research extends extant theory and research on gratitude
(e.g., Bartlett & DeSteno, 2006; Tsang, 2006a) in two key ways. First, we
have demonstrated that gratitude may play a role in linking past, present
and future generations in possible “chains of prosociality.” By providing
this link we both replicated recent works on gratitude (Watkins &
Goodwin, 2019) and further expanded on such works by ruling out
alternative explanations and providing evidence for the potential of
gratitude to elicit pro-environmental beliefs, intentions and behaviors.
Second, our research is one of the few that we know of to examine, and
demonstrate, a link between gratitude and pro-environmental engage
ment. As such, we add to the growing body of research that highlights
the positive role gratitude plays across a number of personal and social
domains (e.g., Cousin, Redwine, Bricker, Kip, & Buck, 2020; Cregg &
Cheavens, 2020). Second, we contend that indebtedness does not act as
in the same prosocial manner as gratitude. Indebtedness was only
significantly correlated with perceived responsibility towards future
generations in two out of six studies. In both of these studies, gratitude’s
association with perceived responsibility towards future others was
significantly greater than that of indebtedness. Thus, we believe that our
study also lends credence to extant claims about feelings of indebtedness
promoting rigid ‘tit-for-tat’ reciprocal behaviors (Greenberg, 1980) and
not necessarily intergenerational reciprocity. Future investigations
should explore this claim further by experimentally priming indebted
ness in an effort to test whether individuals who are induced to feel
indebtedness express greater intergenerational reciprocity.
The findings presented above are necessarily preliminary given the
nature of the research methods we used. Still, our findings appear to fit
well with past research on the role of gratitude in motivating upstream
reciprocity, cooperation among strangers and the development of strong
interpersonal bonds and community (social) resources (e.g., Algoe et al.,
2008; DeSteno et al., 2010; Fredrickson, 2004; Nowak & Roch, 2007).
Moreover, by examining the effects of gratitude in the intergenerational
context—in which there is no possible expectation of interaction either

The present research holds important implications for the design of
novel interventions aimed at increasing the incidence of future-oriented
pro-environmental behavior. Past work has already shown that
increasing individuals’ daily experiences of gratitude improves physical
health, subjective well-being, relationship satisfaction and maintenance,
prosocial behavior and a number of other positive outcomes (e.g.,
Emmons & McCullough, 2003; McCullough et al., 2001). At least within
the context of contemporary American culture, our findings potentially
suggest that inculcating the experience and expression of gratitude, in
this case towards past generations, may also work to increase present
generations’ concern for and beneficent behavior on behalf of future
generations. Such interventions might be particularly effective in
enhancing engagement with intergenerational issues (such as climate
change) in part by providing a psychological buffer against the often
times highly aversive nature of information about such problems (see
related work by Sparks, Jessop, Chapman, & Holmes, 2010).
In addition to directly increasing feelings of gratitude towards past
generations (e.g., through the use of reflection techniques, such as
writing tasks, e.g., Watkins & Goodwin, 2019), another possible direc
tion for intervention development will involve integrating
gratitude-based message frames into communications strategies and
persuasive appeals. For example, messages aimed at increasing public
concern over and engagement with climate change might include ref
erences to sacrifices made by past generations on behalf of present
generations or to past generations’ intention to leave a viable world to
their descendants (even if they came up short). Given the generally
positive view that Americans hold of gratitude as a virtue (Gallup,
1998), it seems possible that gratitude-based message frames may be
especially effective in circumventing problems associated with political
polarization on many pressing intergenerational issues (McCright &
Dunlap, 2011). This is supported by our current results, as in the studies
in which we measured gratitude (Studies 1B-4), political beliefs were
unrelated with gratitude in four studies (Studies 1 B, 2 B, 3 A, 3 B), and
weakly negatively correlated with gratitude in two studies (Study 2 A: r
= − 0.11, and Study 4: r = − 0.09, ps < .05).
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19.4. Limitations and future directions

clear that our (i.e., the present generation’s) decisions regarding the
intergenerational issues we face—from climate change to global pan
demics to maintaining critical infrastructure—are shaped by the actions
and intentions of past generations, not only because past decisions
constrain the options available to present decision-makers but also
because they shape our perceptions of responsibility towards the future.
Here, we have proposed that the construct of gratitude, but not
indebtedness, helps us to understand how this latter process occurs, and
in seven studies we have provided evidence that those who feel grateful
but not indebted in their lives exhibit greater levels of concern and care
for future generations. Future research will clarify the extent to which
gratitude plays a causal role in the transmission of beneficence across
generations and whether gratitude-based interventions may be effective
in increasing the present generation’s willingness to act on behalf of
future others.

The empirical research presented here has a number of limitations
that should be addressed by future research. First, the use of internet
samples (MTurk) and methods clearly limits our ability, at this point, to
generalize from the present findings to other populations and contexts.
Across our samples, participants race was primarily white (with per
centages ranging from 79% to 88%). Future research should investigate
whether individuals from other racial and ethnic backgrounds exhibit
the association between gratitude and responsibility towards future
generations at the same degree. A further limitation of the present work
is that four out of the seven studies originally attempted to manipulate
perceptions of past generations. These null results could be due to the
manipulations being weak in their effects, as the issues chosen for each
study were not particularly salient to participants’ minds. For example,
Study 3 A attempted to manipulate perceptions of past generation by
presenting them with information about previous generations’ sacrifice
for preserving national parks, while Studies 3 B and 4 asked participants
to freely reflect on past generations with no particular theme in mind.
Study 4 in turn asked participants to think about past decisions
regarding implementation of gasoline taxes. Although those results were
not significant, the consistent investigation of how individual differ
ences in gratitude predict greater responsibility for future generation is
still a noteworthy finding as it both replicates recent findings on the
subject (Watkins & Goodwin, 2019), and extends such findings by
linking gratitude with different pro-environmental outcomes, such as
climate change concern and acceptance, pro-environmental beliefs and
intentions, and support for environmental policies and strategies, while
also ruling out alternative explanations for these findings. In hindsight,
an additional reason as to why experimental manipulations did not
significantly alter scores on gratitude could be attributed to our use of a
dispositional measure of gratitude rather than a state measure of
gratitude.
Future research should expand on the present findings, by measuring
whether or not results are different when prosocial behavior is directed
towards contemporaries, rather than future generations. Finally,
although the current studies demonstrated a highly consistent correla
tion between gratitude and intergenerational stewardship, they do not
provide definitive evidence that gratitude is an underlying mechanism
by which transmission of beneficence across generations occurs. Suc
cessfully manipulating gratitude could shape future interventions aim
ing to reduce temporal discounting and increase intergenerational
environmental concern, as well as support for intergenerational envi
ronmental decision making. Moreover, although our studies clearly
suggest that indebtedness does not or only weakly relates to greater
perceived obligation towards future others, it is important to note that
our measure of indebtedness had relatively low reliability (αs ranging
from .60 to .66). Thus, future research should both replicate the current
findings with a more comprehensive measure of indebtedness and also
seek to experimentally manipulate indebtedness to test these claims
causally.
As with any new topic of study, there is clearly a need for continued
research in numerous directions. Some of these unresolved questions
and future directions have already been mentioned above, including:
examining the role of past-oriented gratitude in other cultures; and
testing various intervention designs to see if gratitude can be used in
“real world” settings to enhance prosocial action towards future others.
Perhaps the most pressing need is to establish whether or not feelings of
gratitude towards past others play a direct causal role in shaping
intergenerational decision-making, which will require further experi
mental work.
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