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A B S T R A C T   

Increasingly initiatives are formed from the bottom-up, by for example community members themselves, to 
stimulate pro-environmental behaviour in their overarching group. But can such bottom-up initiatives motivate 
pro-environmental behaviour, and why? I propose that perceiving a pro-environmental initiative as formed by 
regular group members themselves (i.e. from the bottom up) enables pro-environmental social identity forma-
tion, motivating behaviour accordingly. Three field studies around different initiatives supported this. Perceived 
bottom-up formation is positively associated with pro-environmental social identity (in content and strength), for 
members of the initiative (Study 1) and the overarching group (Study 2), and bottom-up pro-environmental 
initiative salience strengthens pro-environmental social identity in the overarching group (Study 3). Perceived 
bottom-up formation partly relates to self-reported pro-environmental behaviour (Study 2) and intentions 
(Studies 1 and 3) via pro-environmental social identity. Bottom-up pro-environmental initiatives may thus 
accelerate the transition towards pro-environmental practices; theoretical and practical implications are 
discussed.   

1. Introduction 

Human behaviour plays a key role in the rise and severity of envi-
ronmental problems, and drastic changes in human behaviour are needed 
to mitigate climate change (Dietz et al., 2009; IPCC, 2018). Unfortu-
nately, pro-environmental behaviours can be more expensive, more 
time-consuming, and less pleasurable than their environmental-harmful 
alternatives (Steg et al., 2014). For example, insulating your home or 
installing solar panels costs time, effort, and money. Hence, acting 
pro-environmentally tends to (but does not always) oppose one’s 
self-interest; at least in the short run. It is assumed that such 
collective-action problems in which the actions that benefit the individ-
ual harm the collective, should be addressed by authorities from the top 
down with externally-imposed regulations (e.g. Brennan, 2009; Miller, 
2004; but see; Ostrom, 2010). But what does this view entail for the 
increasingly small-scale pro-environmental initiatives that are emerging 
from the bottom up in cities, communities, and organizations (Rotmans, 
2017)? 

Bottom-up initiatives have many connotations, sometimes referred to 
as grassroot or community initiatives (e.g., Middlemiss & Parrish, 2010; 
Seyfang & Haxeltine, 2012). They tend to be defined in contrast to 
top-down initiatives which are led by (external) authorities such as 

leaders, governments or (non-)profit organizations. I define bottom-up 
pro-environmental initiatives as initiatives initiated and led by regular 
members of a group to promote more pro-environmental practices within 
their group. This can for example be community members who mobilize 
to jointly change sustainable energy behaviour within their community, 
employees who start an initiative to foster pro-environmental behaviour 
among their colleagues, or citizens who self-organize to clean-up the litter 
in their streets and parks. These initiatives do aim to move the larger 
group towards pro-environmental practices but are typically initiated by 
a few group members (Middlemiss & Parrish, 2010; Seyfang & Smith, 
2007). So, can bottom-up pro-environmental initiatives overcome 
collective-action problems by motivating pro-environmental behaviour 
in the overarching group in which they are embedded? 

This paper supports the potential of bottom-up pro-environmental 
initiatives. Specifically, I argue that perceiving bottom-up formation of 
pro-environmental initiatives allows for the formation of pro- 
environmental social identities, motivating behaviour in line with this 
identity. This finding does not only shed light on the formation of pro- 
environmental social identities but might also encourage those trying 
to mitigate environmental problems from the bottom up. 
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1.1. The relevance of pro-environmental social identities 

Individuals do not only act in their personal self-interest, as they 
derive part of their identity – their social identity – from their knowl-
edge of, and emotional attachment to groups (Tajfel & Turner, 1979), 
such as their nationality or their community. When people define 
themselves in terms of a particular social identity, they internalize the 
content of this identity; it’s values, norms, and goals and aim to act in 
line with these group motivations and advance the interests of the 
group as a whole (Turner, 1991). Pro-environmental social identities 
can motivate individual and collective pro-environmental behaviours 
(Fielding & Hornsey, 2016; Fritsche et al., 2018). The stronger a group’s 
pro-environmental norms (Nolan et al., 2008), and the more a person 
identifies with this group (Masson & Fritsche, 2014), the more strongly 
this group membership can promote pro-environmental behaviour. Yet, 
the question remains how such strong pro-environmental social iden-
tities can be formed (Postmes, Rabinovich, et al., 2013)? I propose that 
both aspects of strong pro-environmental social identity – 
pro-environmental norms and identification – can be formed by 
perceiving a pro-environmental initiative as formed from the bottom up 
by regular members of once group themselves. This proposition derives 
from general insights on the processes of social identity formation. 

1.2. The formation of pro-environmental social identities 

Most often, social identity formation is described as a deductive 
process in which social identity is deduced from commonalities at a 
superordinate group level. Identification and norms are dependent on 
the extent to which and how ‘we’ can distinguish ‘us’ from ‘them’; ‘we’ 
are a positively distinctive category (Turner et al., 1987). 
Pro-environmental social identities can for example be deduced from a 
comparison with a less pro-environmental group (Rabinovich et al., 
2012). Yet, such deductively formed pro-environmental social identities 
may not be able to produce long-lasting social change, as they make 
social identity dependent on the specific comparative context (Postmes, 
Rabinovich, et al., 2013). 

There is increasing evidence that social identity is also formed via an 
inductive pathway in groups ranging from small to large (Postmes, 
Haslam, & Swaab, 2005). This pathway is specifically relevant for un-
derstanding the possible value of bottom-up initiatives. Through an 
inductive pathway, shared social identity is inferred out of individual 
contributions of group members, for example because they complement 
each other establish mutual interdependence (Jans et al., 2012; Kou-
denburg et al., 2015; Postmes, Spears, et al., 2005). Here, the content of 
social identity is induced from input of individual group members and 
can be debated (Smith & Postmes, 2011). Similarly, the level of identi-
fication with the group is dependent on the interaction between group 
members and the extent to which individual group members can 
actively and uniquely contribute to the group (Jans et al., 2012, 2015; 
Postmes, Spears, et al., 2005; Thomas et al., 2016). Inductive social 
identity formation may allow for the formation of more durable 
pro-environmental social identities (Postmes, Rabinovich, et al., 2013; 
see also; Thomas et al., 2009). 

In theory, this inductive pathway suggests that the bottom-up pro- 
environmental initiatives that arise in cities, communities, or organi-
zations can foster strong pro-environmental social identities as they are 
actively formed from the bottom up out of the contributions of citizens, 
community members, or employees themselves. Specifically, because 
members have formed the pro-environmental initiative themselves a 
pro-environmental norm can be inferred and identification with the 
initiative is likely strong. As a result, such bottom-up pro-environmental 
initiatives can foster durable change in environmental behaviours 
among those involved. These effects may not be limited to those directly 
involved in the initiative. There is initial evidence that those who 
perceive inductive social identity formation within a group, feel they 
share social identity with this group, despite not being directly part of 

the formation process (Jans et al., 2011; Van Mourik Broekman et al., 
2018). Hence, bottom-up pro-environmental initiatives may also foster 
pro-environmental social identity formation within the overarching 
group from which they have emerged. Specifically, seeing regular group 
members forming a pro-environmental initiative themselves, suggests 
that people like you find pro-environmental behaviour important 
(strengthening pro-environmental group norms) and can actively shape 
aspects of this group, strengthening identification too. 

In practice, however, it is not always clear whether pro- 
environmental initiatives are bottom up and/or top down, as they are 
often supported by, for example, the state, local governments, or (non-) 
profit organizations (Bomberg & McEwen, 2012). As such, 
pro-environmental initiatives can be perceived as bottom-up, top-down, 
or both when regular group members and authorities have been actively 
collaborating in the initiative from the start. Therefore, the extent to 
which pro-environmental initiatives are able to foster pro-environmental 
social identity formation, and thereby motivate pro-environmental 
behaviour may depend on the extent to which people perceive the initia-
tive as formed from the bottom up, i.e. as initiated and influenced by 
(some) regular members of the group themselves. Specifically, I expect 
that members’ perceptions of bottom-up initiative formation strengthen 
the perception of pro-environmental initiative norms (H1a) and initiative 
identification (H1b). Furthermore, I expect that this strengthened 
pro-environmental social identity (norms and identification), is associ-
ated with increased pro-environmental intentions (H2a & H2b). Simi-
larly, I expect that perceptions of bottom-up initiative formation 
strengthen perceived pro-environmental norms in the overarching group 
(H3a), and identification with this group (H3b), and this strengthened 
pro-environmental social identity (norms and identification), in turn, to 
be associated with increased pro-environmental intentions and behav-
iour (H4a & H4b). 

Just like a deductive pathway of social identity formation is not the 
opposite of the inductive pathway, but rather a separate process through 
which social identity is formed (Postmes, Haslam, & Swaab, 2005), 
top-down initiative formation is likely not the direct opposite of 
bottom-up formation. Perceived bottom-up initiative formation refers to 
the extent to which regular group members are perceived to shape and 
give direction to the initiative themselves. Perceived top-down initiative 
formation refers to the extent to which some authority (such as a leader, 
or a government) is perceived to shape and give direction to the initia-
tive. This paper also explores the effects of perceived top-down initiative 
formation. It could be that the perception of top-down formation is 
positively associated with changes in environmental behaviour, not 
because of a stronger pro-environmental social identity but because of 
external pressure (cf. Haslam et al., 2003). 

1.3. Overview of studies 

The hypotheses were tested in three field studies around different pro- 
environmental initiatives. All studies were reviewed and approved by the 
Ethical Committee of Psychology of the University of Groningen. In Study 
1, data from a large dataset from a project on community energy initia-
tives was used. These initiatives varied in size and were spread across the 
Netherlands. All initiatives were part of an overarching network called 
Buurkracht. Although these initiatives could be perceived as bottom-up 
as they were set up by community members themselves, they could also 
be perceived as top-down as they were part of this overarching network 
supported by a large grid operator in the Netherlands (Enexis). Previous 
research on this dataset shows that membership to, and identification 
with, these community energy initiatives is positively related to various 
self-reported energy-specific pro-environmental behaviours and in-
tentions, and more general pro-environmental and communal intentions 
(Sloot et al., 2018). For the present paper, I tested whether initiative 
members’ perceptions of bottom-up formation are positively related to 
perceived pro-environmental initiative norms (H1a) and initiative iden-
tification (H1b), and in turn, to pro-environmental intentions (H2a & 
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H2b). Additionally, I examined whether these relations uphold after six 
months and a year. 

In Study 2, I tested whether higher perceived bottom-up formation is 
also associated with higher perceived pro-environmental norms in the 
overarching group (H3a), and identification with this group (H3b), and 
in turn, to increased pro-environmental behaviour (H4a & H4b). This 
study was conducted in a division of a large international organization 
(Philips) in the Netherlands. A small group of employees had set up an 
initiative to encourage pro-environmental behaviour among their col-
leagues. Yet, the initiative was supported by the management, and 
initiative takers were mostly from the middle ranks of the organization. 
The initiative could thus again be perceived as both bottom up and top 
down. In both studies, the effect of perceived top-down formation is also 
explored. 

The final study was conducted in Estonia, in which in 2008, a 
bottom-up initiative – Teeme ̈ara (Let’s Do It!) – was set up by a group of 
Estonians who wanted to clean up littered areas and change the littering 
habits of Estonians. The aim of Study 3 was to experimentally test 
whether making this bottom-up initiative salient (vs. not salient) enables 
pro-environmental social identity formation among Estonians in terms 
of norms (H3a), and identification (H3b), and in turn, fosters pro- 
environmental intentions (H4a & H4b). 

2. Study 1 

To test whether members’ perceptions of bottom-up initiative for-
mation are positively related to perceived pro-environmental initiative 
norms (H1a) and initiative identification (H1b), and in turn, to increased 
pro-environmental intentions (H2a & H2b), these relations were 
examined in a large dataset collected for a project on community energy 
initiatives. Additionally, I explored whether perceived bottom-up for-
mation at T1 is also positively related to pro-environmental social 
identity (in content and strength) and intentions after six months (T2) 
and a year (T3). Below those facets of the methods directly relevant for 
this paper are described (see Sloot et al., 2018; Bhushan et al., 2019, for 
more details about the data and collection procedure). 

2.1. Method 

2.1.1. Participants and procedure 
A questionnaire study was conducted among members and non- 

members of 29 community energy initiatives (varying in size) across 
the Netherlands, and a follow-up questionnaire was distributed after six 
months (T2), and a year (T3) in the same neighbourhoods. Only the 
questionnaire for members included questions about the perceived for-
mation of the initiative, perceived pro-environmental initiative norms, 
and initiative identification. In total 303 members (95 women, 205 men; 
Mage=56.86, SD = 12.78) filled in the first questionnaire, of whom 134 
(36 women, 97 men; Mage = 58.06, SD = 11.46) also filled in the second 
questionnaire and 169 (45 women, 122 men; Mage = 57.14; SD = 12.11) 
also filled in the third T3 (101 completed all questionnaires). 

2.1.2. Variables 
Questions were answered on a Likert-scale (1 = completely disagree; 7 

= completely agree), unless otherwise specified. See Table 1 for 
descriptive statistics and correlations. 

Initiative formation. Perceived bottom-up formation was measured 
at T1 as the influence of individual members (or subgroups) on the 
(trans)formation of the group (see Jans et al., 2011), specifically with 
the item: “Members of my Buurkracht-initiative have influence on what 
my initiative stands for”. “Enexis has influence on what my initiative 
stands for” was the top-down counterpart. 

Pro-environmental initiative norms. Three items assessed pro- 
environmental initiative norms (“Members of my Buurkracht initiative 
find it important to … “be conscious about their energy behaviour; … 
save energy; … use more sustainable energy”) at T1 to T3. 

Initiative identification. Initiative identification was assessed with 
the four-item scale of social identification (e.g., “I identify with my 
Buurkracht initiative”; Postmes, Haslam, & Jans, 2013) at T1 to T3. 

Pro-environmental intentions. At T1 to T3, four items assessed pro- 
environmental intentions, specific to household sustainable energy 
(Sloot et al., 2018)1: to lower one’s overall energy consumption; to use 
more sustainable energy sources; to lower the thermostat; to take shorter 
showers. Scores could range from 1 (not at all) to 7 (very much). 

2.2. Results 

The community energy initiatives were perceived as formed equally 
top-down as bottom up, ΔM = 0.07, 95% CI (− 0.14, 0.28), t (287) =
0.65, p = .513. Multi-level regression analyses with random intercepts 
were conducted (Mixed Models; SPSS 26), as members were nested in 
initiatives. Multi-level estimates likely resemble individual-level esti-
mates, as intra-class correlations (ICC) were very low (Table 1). For 
parsimony, models without random slope variance and covariances are 
specified; this did not significantly worsen model fit. 

Time was included as repeated measure. The intercept-only model 
thus consisted of three levels, including two time-dummies with T1 as 
the reference group (Dummy 1: T1 = 0, T2 = 1, T3 = 0; Dummy 2: T1 =
0, T2 = 0, T3 = 1). Perceived pro-environmental norms, initiative 
identification, and sustainable energy intentions decreased over time 
(Table 1). Specifically, compared to T1, scores were significantly lower 
at T2, and T3 (Tables 2 and 3). Additional analyses with T2 dummy- 
coded as the reference group, showed that at T3 pro-environmental 
norms, b = − 0.18, 95% CI (− 0.34: − 0.03), t (116) = − 2.33, p = .022, 
and pro-environmental intentions, b = − 0.20, 95% CI (− 0.37: − 0.04), t 
(128) = − 2.41, p = .017, were again significantly lower than at T2, and 
initiative identification was marginally lower, b = − 0.17, 95% CI 
(− 0.36: 0.01), t (222) = − 1.87, p = .063. 

Two multiple regressions were conducted to examine the effects of 
perceived bottom-up and top-down formation (individual-level, grand- 
mean centred) at T1 on pro-environmental initiative norms (H1a) and 
initiative identification (H1b). Interactions between the time-dummies 
and perceived bottom-up and top-down formation were included, to 
examine whether effects uphold over time. To examine Hypothesis 2a 
and 2b, a step-wise multiple regression was conducted. In Step 1, pro- 
environmental intentions were regressed on bottom-up and top-down 
formation (individual-level, grand-mean centred), and their in-
teractions with the two time-dummies. In Step 2, pro-environmental 
initiative norms and initiative identification (individual-level, grand- 
mean centred) were added. 

Models were specified with unstructured covariance structure be-
tween individuals, unless a more parsimonious model did not signifi-
cantly worsen model fit. Explained variance and effect sizes are 
calculated based on compound symmetry variance components, as these 
simpler calculations yield rather similar values as the complex calcula-
tions based on fully multivariate models (Snijders & Bosker, 1991). 

2.2.1. Initiative formation and pro-environmental initiative norms 
In line with H1a, perceived bottom-up formation was significantly 

positively related to pro-environmental initiative norms at T1, although 
effect size was very small (Table 2). There were no significant in-
teractions between perceived bottom-up formation and the time- 

1 The fifth item of household sustainable energy intentions is excluded (i.e. to 
replace household appliances with more energy-efficient ones), as it was only 
measured at T1. Sloot et al. (2018) established a positive relation between 
identification and household sustainable energy intentions at T1 using the same 
dataset (next to personal pro-environmental motivations). The present study 
examines the relation between identification and household sustainable energy 
intentions, next to pro-environmental norms, and perceived initiative formation 
over time. 
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dummies; the positive relation between bottom-up formation and pro- 
environmental norms thus remained equally strong after six months 
and a year. 

The same model showed that perceived top-down formation was 
also, although marginally, positively related to pro-environmental 
initiative norms at T1. Again, this effect remained equally strong after 
six months and a year. Indeed, pro-environmental norms correlated 
equally strong with top-down, as with bottom-up formation within time 
points (Diedenhofen & Musch, 2015); ZT1 = 0.92, p(2-sided) = 0.358; ZT2 
= 0.02, p(2-sided) = 0.986; ZT3 = 0.18, p(2-sided) = 0.856; Meng et al., 
1992). 

2.2.2. Initiative formation and initiative identification 
Perceived bottom-up formation was significantly positively related 

to identification at T1 (H1b; a small effect; Cohen, 1988, Table 2). This 
effect was equally strong at T3, yet significantly weaker at T2. Dummy 
coding T2 as the reference group, showed that the effect of bottom-up 
formation on initiative identification at T2 was still significant, b =

0.14, 95% CI (0.01: 0.27), t (160) = 2.14 p = .034, f2 = <0.001, but 
effect size was zero. Thus, perceived bottom-up formation was positively 
associated with identification at T1, and this effect was still equally 
strong after a year (although significantly weaker after six months). 

The same model showed that perceived top-down formation was also 
positively associated with identification at T1, and time-dummies did 
not moderate this relationship. The positive relation between perceived 
top-down formation and identification thus remained over time. Initia-
tive identification correlated equally strong to bottom-up as to top-down 
formation within time points; ZT1 = 1.35, p(2-sided) = 0.178; ZT2 = − 0.06, 
p(2-sided) = 0.945; ZT3 = 1.24, p(2-sided) = 0.215. 

2.2.3. Initiative formation and pro-environmental intentions 
Perceived bottom-up formation was also significantly positively 

related to pro-environmental intentions at T1 (a small effect; Cohen, 
1988). This effect did not significantly change from T1 to T2 or T3 
(Table 3). The same model showed that perceived top-down formation 
was not related to pro-environmental intentions at T1, and this did not 

Table 1 
Descriptive statistics, and Correlations for Measures in Study 1.    

α ICC M SD 1 2 3 4 5 6 7 8 9 10 

1 Bottom-up formation T1 – .02 3.70 1.44           
2 Top-down formation T1 – .01 3.66 1.58 .28**          
3 Pro-environmental norms T1 .80 .01 5.38 0.84 .21** .14*         
4 Initiative identification T1 .87 .07 3.56 1.26 .44** .35** .32**        
5 Pro-environmental intentions T1 .77 .02 4.58 1.13 .24** .07 .33** .32**       
6 Pro-environmental norms T2 .75 <.01 5.21 0.74 .23* .23* .30** .40** .24*      
7 Initiative identification T2 .89 .07 3.55 1.26 .25** .26** .04 .70** .21* .41**     
8 Pro-environmental intentions T2 .71 .02 3.43 1.12 .19* .01 .20* .31** .49** .30** .36**    
9 Pro-environmental norms T3 .88 <.01 5.08 0.93 .15† .13 .39** .32** .26** .50** .23* .18†

10 Initiative identification T3 .91 .09 3.31 1.40 .37** .25** .25** .76** .28** .31** .77** .23** .47**  
11 Pro-environmental intentions T3 .77 .02 3.26 1.13 .20* .05 .16* .30** .47** .28** .14 .61** .26** .51** 

Note:**p < .01. *p < .05. †p < .10. 

Table 2 
Mixed-model regressions of pro-environmental social identity aspects on bottom-up and top-down formation and their interactions with time-dummies in study 1.  

Fixed effects Pro-environmental Norms Initiative Identification 

b (SE) 95%CI p f 2 b (SE) 95%CI p f 2 

Time: 
Dummy 1 (T2-T1) − 0.21 (0.07) − 0.35; − 0.06 .006  − 0.18 (0.08) − 0.34; − 0.01 .033  
Dummy 2 (T3-T1) − 0.39 (0.08) − 0.54; − 0.24 <.001  − 0.35 (0.08) − 0.50; − 0.20 <.001  

Bottom-up formation (BU) 0.09 (0.04) 0.02; 0.16 <.001 .01 0.30 (0.05) 0.20; 0.39 <.001 .09 
Top-down formation (TD) 0.05 (0.03) − 0.01; 0.12 .089 .01 0.18 (0.04) 0.10; 0.27 <.001 .05 
BU*Dummy 1 0.00 (0.05) − 0.10; 0.10 .968 <.01 − 0.16 (0.06) − 0.27; − 0.05 .006 <.01 
TD*Dummy 1 0.04 (0.05) − 0.06; 0.13 .467 <.01 − 0.02 (0.05) − 0.12; 0.09 .464 <.01 
BU*Dummy 2 − 0.04 (0.06) − 0.15; 0.07 .462 <.01 − 0.04 (0.06) − 0.15; 0.07 .763 <.01 
TD*Dummy 2 0.03 (0.05) − 0.07; − 0.13 .514 <.01 0.00 (0.05) − 0.10; − 0.10 .976 <.01 

Random effects 

τ2
U0 0.64 (0.06)    1.14 (0.10)    

τ2
U1 0.49 (0.07)    1.32 (0.16)    

τ2
U2 0.85 (0.10)    1.48 (0.17)    

τ2
U01 0.14 (0.06)        

τ2
U02 0.28 (0.07)        

τ2
U12 0.33 (0.08)        

ρT     0.67 (0.04)    
τ2

V00 0.01 (0.01)    0.06 (0.04)    

R2    .05    .18 

Note. For initiative identification a heterogenous compound symmetry model is specified with heterogeneous variances and constant correlations between elements, as 
this model yielded the best fit. 

2 The interactions between pro-environmental (employee and management) 
norms and organizational identification, did not explain any additional vari-
ance in pro-environmental intentions, R2

change= < 0.01, (1), p = .522, and 
where therefore excluded. 
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change over time. Behavioural intentions correlated significantly 
stronger with bottom-up, than with top-down formation at T1; ZT1 =

2.34, p(2-sided) = 0.019, and marginally so at T2, ZT2 = 1.73, p(2-sided) =

0.083, but not at T3; ZT3 = 1.52, p(2-sided) = 0.129. 
Pro-environmental norms and initiative identification together 

explained an additional 13% of variance in pro-environmental in-
tentions, and both were significantly positively related to pro- 
environmental intentions (Table 3). By adding these aspects of pro- 
environmental social identity to the model, the positive relationship 
between perceived bottom-up formation and pro-environmental in-
tentions became non-significant, and all other effects remained non- 
significant.2 These, findings suggest that the relation between 
perceived bottom-up formation and pro-environmental intentions is 
mediated by pro-environmental social identity (norms and identifica-
tion; H2a and H2b). 

As there were little differences in the effect of perceived bottom-up 
formation over time (except for the reduced effect on identification at 
T2), and intra-class correlations were generally low, we tested for 
mediation (PROCESS macro, model; Hayes, 2012) at T1, without con-
trolling for the nested data. Perceived bottom-up formation was specified 
as predictor and top-down formation as covariate. Pro-environmental 
norms at T1 and initiative identification at T1 were indicated as media-
tors, and pro-environmental intentions at T1 as the dependent variable 
(Results were similar to the three-level model results). Bootstrap analyses 
showed that at T1 the relation between perceived bottom-up formation 
and pro-environmental intentions was indeed mediated by 
pro-environmental social identity (see Fig. 1; total indirect effect: b =
0.09, 95% CI [0.04; 0.15]); specifically, by pro-environmental norms 
(indirect effect: b = 0.04, 95% CI [0.01; 0.07]) and initiative identifica-
tion (indirect effect: b = 0.05, 95% CI [0.01; 0.10]). The mediation path 
with perceived top-down formation as predictor and bottom-up forma-
tion as covariate, showed that the relation between perceived top-down 
formation and pro-environmental intentions was indirectly mediated 
by pro-environmental social identity (see Fig. 1; total indirect effect: b =
0.05, 95% CI [0.01; 0.08]), yet only by initiative identification (indirect 
effect: b = 0.03, 95% CI [0.01; 0.06]), but not by pro-environmental 
norms (indirect effect: b = 0.02, 95% CI [-0.01; 0.04]). 

2.3. Discussion 

In line with expectations, perceiving a community energy initiative 
as formed from the bottom up is positively related to perceived pro- 
environmental norms (H1a), and initiative identification (H1b), and in 
turn to pro-environmental intentions (H2a & H2b). Although pro- 
environmental social identity and intentions decrease over time, the 
positive relation between perceived bottom-up initiative and aspects of 
pro-environmental social identity and pro-environmental intentions, 
could still be detected after a year (although the effect on identification 
at T2 was significantly weaker). These findings fit the predicted cau-
sality of perceived bottom-up formation fostering pro-environmental 
social identity, although causality still needs to be properly tested (see 
Study 3). 

Perceptions matter; these community energy initiatives are seen as 
just as bottom-up and top-down formed, and both perceptions are 
uniquely related to pro-environmental social identity; they are sepa-
rate processes. Perceived top-down formation was equally positively 
associated with a pro-environmental social identity, as perceived 
bottom-up formation. However, perceived bottom-up formation 
correlated generally stronger with pro-environmental intentions 
(except at T3), than top-down formation (which was only indirectly 
related to pro-environmental intentions via initiative identification at 
T1). This raises the question whether perceived bottom-up initiative 
formation has similar effects on members of the overarching group in 
which these initiatives are embedded? 

3. Study 2 

Study 2 was conducted in an organization, in which a pro- 
environmental initiative -the Green Site Team - had been set up. I 
tested whether higher perceived bottom-up initiative formation is 
associated with higher perceived pro-environmental norms in the or-
ganization (H3a), and higher identification with this organization 
(H3b), for employees not directly involved in the initiative. In turn, I 
tested whether this higher pro-environmental social identity is related to 
higher self-reported pro-environmental behaviour (H4a & H4b). 

Perceived bottom-up initiative formation was measured with a more 
extensive scale used in previous research (Jans et al., 2011), together 
with a top-down counterpart. Further, perceived pro-environmental 

Table 3 
Step-wise mixed-model regressions of pro-environmental intentions on bottom-up and top-down formation, their interaction with time-dummies, and pro- 
environmental social identity aspects in study 1.  

Fixed effects Step 1 Step 2 

b (SE) 95%CI p f 2 b (SE) 95%CI p f 2 

Time: 
Dummy 1 (T2-T1) − 1.09 (0.09) -1.27; − 0.92 .006  − 1.03 (0.09) -1.21; − 0.85 <.001  
Dummy 2 (T3-T1) − 1.29 (0.09) − 1.46; − 1.13 <.001  − 1.12 (0.09) − 1.29; − 0.94 <.001  

Bottom-up formation (BU) 0.14 (0.05) 0.05; 0.24 .004 .03 0.06 (0.05) − 0.04; 0.15 .233 <.01 
Top-down formation (TD) 0.04 (0.04) − 0.05; 0.12 .419 <.001 − 0.01 (0.04) − 0.09; 0.07 .781 <.01 
BU*Dummy 1 0.04 (0.04) − 0.09; 0.17 .582 <.001 0.07 (0.06) − 0.06; 0.19 .278 <.01 
TD*Dummy 1 − 0.08 (0.06) − 0.20; 0.04 .186 <.001 − 0.08 (0.06) − 0.19; 0.04 .204 <.01 
BU*Dummy 2 0.02 (0.06) − 0.11; 0.14 .805 <.001 0.04 (0.06) − 0.09; 0.16 .570 <.01 
TD*Dummy 2 − 0.01 (0.06) − 0.12; 0.10 .857 <.001 − 0.01 (0.06) − 0.12; 0.11 .904 <.01 
Pro-environmental norms     .23 (0.06) 0.13; 0.34 <.001 .05 
Initiative identification     .20 (0.04) 0.12; 0.28 <.001 .04 

Random effects 

τ2
U0 1.17 (0.10)    1.02 (0.09)    

τ2
U1 1.10 (0.13)    0.84 (0.11)    

τ2
U2 1.21 (0.14)    1.05 (0.12)    

τ2
U01 0.48 (0.09)    0.32 (0.08)    

τ2
U02 0.52 (0.09)    0.38 (0.09)    

τ2
U12 0.73 (0.12)    0.55 (0.10)    

τ2
V00 0.04 (0.03)    0.05 (0.03)    

R2    .04    .17  
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organization norms were assessed separately for employees and man-
agers. This allowed for the exploration of whether perceived bottom-up 
formation only increases perceived pro-environmental employee norms 
(as they have formed the initiative), or extent to the management too. 
Further, it allows the exploration of whether perceived 
pro-environmental employee norms are more influential than manage-
ment norms in changing employees’ pro-environmental behaviour, as 
these more clearly represent people from the same group (cf. Schultz & 
Fielding, 2014). 

3.1. Method 

3.1.1. Participants and procedure 
An online survey link was distributed by email to approximately 

2000 employees, working at a ‘Research and Development’ site of Phi-
lips (a Dutch multinational technology company) in The Netherlands. 
Employees (N = 277; Mage = 45.26; SDage = 10.69) from various de-
partments (e.g. Floor Care, Coffee, and Male Grooming) voluntarily 
completed the survey. Of these, 216 were male (78.0%), 46 were female 
(16.6%), 7 identified as other (2.5%), and 8 did not specify their gender. 
On average, participants had been working at the organization for 15.54 
years (SD = 11.30). Seventeen participants filled in the questionnaire in 
English (the default was Dutch). 

After giving informed consent, participants read a short description 
of the Green Site Team –without any specification on how this initiative 
was formed. Specifically, they read: “Seven years ago a green initiative 
-called the Green Site Team-was formed. The goal of this Green Site 
Team is to create awareness, to inspire, and to empower the employees 
of Philips Drachten about sustainability, to put green actions in place 
and to act more pro-environmentally at work”. Subsequently, partici-
pants were asked to rate their familiarity with the Green Site Team, on a 
5-point scale recoded into 1 = not familiar to 5 = extremely familiar. On 
average, respondents were more than moderately familiar with the 
initiative (M = 3.18; SD = 0.96), with only 12 participants indicating no 
familiarity with the initiative. 

Next, measures followed about, among others,3 the formation of the 
Green Site Team, perceived pro-environmental employee and manage-
ment norms, organizational identification, and self-reported pro- 

environmental behaviour at work and in general. The questionnaire 
ended with some descriptive questions (e.g., gender and age). On 
average participants took 26 min to complete the survey. 

3.1.2. Variables 
All items started with the question “To what extent do you (dis)agree 

with the following statements” and could be answered on a scale from 1 
(strongly agree) to 7 (strongly disagree), unless otherwise specified. All 
scales were recoded so that the highest number was always the most 
positive, (7 = strongly agree). See Table 4 for descriptive statistics and 
correlations. 

Initiative formation. First, perceived bottom-up formation was 
measured with four items adapted from the index of inductive social 
identity formation (Jans et al., 2011): ‘The Green Site Team is formed by 
the employees themselves’, ‘Members of the Green Site Team determine 
the vision of the team themselves’, ‘Members of the Green Site Team 
decide themselves which activities they organise’ and ‘In the Green Site 
Team there can be discussion about what the team stands for’. Top-down 
counterparts were created to assess top-down formation: ‘The formation 
of the Green Site Team was initiated by the management team of Philips 
Drachten’, ‘The management team of Philips Drachten determines the 
vision of the Green Site Team’, ‘The management team of Philips 
Drachten sets out which activities the Green Site Team organises’ and 
‘The management team of Philips Drachten determines the Green Site 
Team’s identity’. A factor analysis with direct oblimin rotation 
confirmed the two-factor structure, with a negative correlation between 
the two (r = − .27). 

Perceived pro-environmental norms. Perceived pro-environmental 
norms of both employees and the management were assessed, with 5 
items each (Masson & Fritsche, 2014). Items tapped into both descrip-
tive and injunctive norms, e.g., ‘It is important to my colleagues to fight 
climate change’. Pro-environmental management norms were assessed 
with the same items, replacing ‘colleagues’ with ‘the management 
team’. A factor analysis confirmed the expectation that management’ 
and employees’ norms formed separate scales. 

Organizational identification. Organizational identification was 
assessed with a single item shown to have good reliability and validity 
(Postmes, Haslam, & Jans, 2013): “I identify with Philips Drachten”. 

Self-reported pro-environmental behaviour. Fourteen items 
assessed self-reported pro-environmental behaviour (adapted from 
Ruepert et al., 2016). Items tapped into pro-environmental behaviours 
at and outside work, for example ‘I support environmental initiatives at 
work’, “I choose an environmentally friendly option for transport (e.g. 
bicycle, public transport, carpool, electric driving)” The recoded item “I 

Fig. 1. Mediation Between Perceived 
Bottom-Up (and Top-Down) Formation 
and Pro-Environmental Intentions by 
Pro-Environmental Social Identity As-
pects at T1 in Study 1. 
Note. Standardized regression weights. 
Total effect between brackets. 
***p < .001; **p < .01, *p < .05 *.   

3 Behaviour-specific employee and management norms, identification with 
employees, identity leadership (ILI-SF; Steffens et al., 2014), and an additional 
behavioural item on request of the Green Site Team (i.e. ‘I use the 8 volunteer 
work hours in ‘Workday’ for a good cause’) were also assessed. 
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print (all) the documents that I need” was deleted, to enhance scale 
reliability. 

3.2. Results 

Overall, the pro-environmental initiative was, in line with its actual 
formation, perceived as more bottom, than top-down formed, ΔM =
0.88, t (276) = 9.95, p < .001. There was no difference between 
perceived pro-environmental norms of employees and the management, 
ΔM = − 0.02, t (276) = − 0.40, p = .690. In order to test the hypotheses, 
Hayes (2012) PROCESS macro, model 4 was used. Perceived bottom-up 
formation was specified as predictor and top-down formation as co-
variate. Pro-environmental employee and management norms and 
organizational identification were indicated as mediators, and 
self-reported pro-environmental behaviour was indicated as dependent 
variable.4 The mediation path was also specified with perceived 
top-down formation as predictor and bottom-up formation as covariate. 

3.2.1. Initiative formation and pro-environmental social identity 
Perceived bottom-up formation was significantly positively related 

to organizational identification and pro-environmental employee 
norms, and, interestingly, also to pro-environmental management 
norms (Table 5). Thus, in line with H3a and H3b, perceiving the 
initiative as formed from the bottom up is positively related to a pro- 
environmental social identity, in content and strength, yet effect sizes 
were small (Cohen, 1988). 

Like in Study 1, the same models showed that perceived top-down 
formation was also positively related to pro-environmental social iden-
tity. Top-down formation was significantly positively related to orga-
nizational identification, and pro-environmental management norms, 
but only marginally to pro-environmental employee norms. Top-down 
formation was equally strongly correlated to pro-environmental man-
agement and employee norms, as bottom-up formation; Z = − 0.29, p(2- 

sided) = 0.769; Z = − 1.57, p(2-sided) = 0.116, respectively. However, 
bottom-up formation correlated more strongly with organizational 
identification than top-down initiative formation, Z = 2.10, p(2-sided) <

0.036. 

3.2.2. Initiative formation and self-reported pro-environmental behaviour 
Perceived bottom-up formation was also significantly positively 

related to self-reported pro-environmental behaviour, whereas top- 
down formation was not (Table 6). Bottom-up formation was more 
strongly correlated to pro-environmental behaviour than top-down 
formation, Z = 2.11, p(2-sided) = 0.035. 

Pro-environmental employee and management norms, and organi-
zational identification together explained an additional 7% of variance 
in self-reported pro-environmental behaviour. Specifically, both pro- 
environmental employee norms and organizational identification were 
significantly positively related to self-reported pro-environmental 

behaviour; pro-environmental management norms were not. By adding 
these pro-environmental social identity aspects to the model, the posi-
tive relationship between perceived bottom-up formation and self- 
reported pro-environmental behaviour decreased, but remained signif-
icant. The relation between perceived top-down formation and self- 
reported pro-environmental behaviour also decreased and remained 
not significant. 

In line with Hypotheses H4a and H4b, bootstrap analyses showed 
that the relation between perceived bottom-up formation and self- 
reported pro-environmental behaviour was partially mediated by pro- 
environmental social identity (see Fig. 2; total indirect effect: b =
0.08, 95% CI [0.04; 0.12]), specifically by pro-environmental employee 
norms (indirect effect: b = 0.03, 95% CI [0.00; 0.07]) and organizational 
identification (indirect effect: b = 0.05, 95% CI [0.01; 0.08]), but not by 
pro-environmental management norms (indirect effect: b = 0.01, 95% CI 
[-0.02; 0.04]). The relation between top-down formation and self- 
reported pro-environmental behaviour was also indirectly mediated by 
pro-environmental social identity (see Fig. 1; total indirect effect: b =
0.03, 95% CI [0.01; 0.11]), yet only by organizational identification 
(indirect effect: b = 0.02, 95% CI [0.00; 0.04]), and not by pro- 
environmental employee (indirect effect: b = 0.01, 95% CI [-0.00; 
0.04]) or management norms (indirect effect: b = 0.01, 95% CI [-0.02; 
0.04]) (see Fig. 2). 

3.3. Discussion 

Study 2 provided evidence that perceived bottom-up formation is 
also positively related to pro-environmental social identity in members 
of the overarching group in which the initiative is embedded, and, in 
turn, to increased pro-environmental behaviours. Specifically, 
perceiving stronger bottom-up formation is related to stronger perceived 
pro-environmental norms of both employees and the management 
(H3a), and too stronger organizational identification (H3b). In turn, pro- 
environmental employee norms (but not management norms) and 
organizational identification partially mediate the positive relationship 
between bottom-up formation and self-reported pro-environmental 
behaviour (H4a & H4b). The finding that pro-environmental employee 
norms are positively associated with self-reported pro-environmental 
behaviour, whilst management norms are not, further underlines that 
particularly those like us can influence us (c.f. Schultz & Fielding, 2014). 

Perceived top-down formation is also positively related to aspects of 
pro-environmental social identity in the overarching group in which the 
initiative is embedded (although only marginally to pro-environmental 
employee norms). However, like in Study 1, perceived top-down for-
mation is only indirectly related to pro-environmental behaviour, via 
organizational identification. Furthermore, compared to perceived 
bottom-up formation, top-down formation is less strongly correlated to 
organizational identification and self-reported pro-environmental 
behaviour. Thus, perceived bottom-up initiative formation may be 
particularly effective in promoting pro-environmental social identity, 
and subsequent behaviours, also for those not directly involved in the 
initiative. Yet, causal evidence for the perception of bottom-up pro- 
environmental initiative strengthening pro-environmental social iden-
tity is still lacking. 

Table 4 
Descriptive statistics, and correlations for measures in study 2.    

α M SD 1 2 3 4 5 

1 Bottom-up initiative formation .76 4.86 0.85      
2 Top-down initiative formation .83 3.98 0.97 -.30**     
3 Pro-environmental employee norms .86 4.54 1.04 .19** .04    
4 Pro-environmental management norms .88 4.56 1.03 .14* .16** .54**   
5 Organizational identification – 5.44 1.16 .25** .05 .21** .33**  
6 Self-reported pro-environmental behaviour .71 4.93 0.71 .20** <.01 .25** .21** .25** 

Note:**p < .01. *p < .05. 

4 The interactions between pro-environmental (employee and management) 
norms and organizational identification, did not explain any additional vari-
ance in pro-environmental behaviour, R2

change = 0.01, Fchange (2,269) = 0.90, p 
= .410, and are not considered in the mediation. 
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4. Study 3 

Study 3 aimed to provide causal evidence, by examining whether 
making an existing bottom-up pro-environmental initiative salient, in-
creases pro-environmental social identity in the overarching group, and 
in turn, pro-environmental intentions. The study was conducted in 
Estonia, in which the initiative – Let’s do it! (Teeme ̈ara!)– was set up by 
a group of Estonians to clean up littered areas and change the littering 
habits of Estonians. Yearly, a large number of Estonians take part in this 
bottom-up initiative and clean up litter in their community (approxi-
mately 50.000 of the 1.329 million Estonian population). The salience of 
the Let’s do it! initiative was experimentally manipulated before par-
ticipants answered questions about Estonian pro-environmental social 
identity and pro-environmental intentions. Higher perceived pro- 

environmental norms of Estonians (H3a) and identification with Esto-
nians (H3b) were expected when the bottom-up pro-environmental 
initiative was made salient, compared to when it was not. In turn, this 
higher pro-environmental social identity was expected to be associated 
with increased pro-environmental intentions (H4a & H4b). 

4.1. Method 

4.1.1. Participants and design 
Estonian participants were recruited through voluntary Facebook 

groups of students, staff, and alumni of University of Tartu, Institute of 
Psychology, Estonian Psychology Students Association, and Estonians in 
the Netherlands. They could win one of fifteen 10-Euro gift cards. Par-
ticipants were randomly assigned to one of two conditions. In total, 402 

Table 5 
Regressions of pro-environmental social identity aspects on perceived bottom-up and top-down formation in study 2.  

Predictor Pro-environmental norms Organizational identification 

Employees Management 

b (SE) 95%CI p f 2 b (SE) 95%CI p f 2 b (SE) 95%CI p f 2 

Bottom-up formation 0.27 (0.07) 0.12: 0.42 <.001 .05 0.25 (0.07) 0.10: 0.39 <.001 .04 0.40 (0.08) 0.24: 0.56 <.001 .08 
Top-down formation 0.12 (0.07) − 0.02: 0.25 .082 .01 .24 (0.07) 0.11: 0.37 <.001 .05 0.17 (0.07) 0.02: 0.31 .023 .02 
R2    .05    .08    .05  

Table 6 
Step-wise Regression of Self-Reported Pro-Environmental Behaviour on Perceived Bottom-up and Top-Down initiative formation, and Pro-Environmental Social 
Identity Aspects in Study 2.  

Predictor Step 1 Step 2 

b (SE) 95%CI p f 2 b (SE) 95%CI p f 2 

Bottom-up formation 0.18 (0.05) 0.08: 0.29 <.001 .05 0.11 (0.05) 000: 0.21 .045 .01 
Top-down formation 0.05 (0.05) − 0.04: 0.14 .284 <.01 0.01 (0.04) − 0.08: 0.10 .800 <.01 
Pro-environmental employee norms     0.11 (0.05) 002: 0.21 .016 .02 
Pro-environmental management norms     0.03 (0.05) − 0.07: 0.12 .575 <.01 
Organizational Identification     0.11 (0.04) 003: 0.18 .006 .03 
R2    .05    .12  

Fig. 2. Partial Mediation Between Bottom- 
Up (and Top-Down) Formation and Self- 
Reported Pro-Environmental Behaviour By 
Pro-Environmental Social Identity Aspects in 
Study 2. 
Note. Standardized regression weights. Total 
effect between brackets. 
***p < .001; **p < .01, *p < .05 *.   

L. Jans                                                                                                                                                                                                                                            



Journal of Environmental Psychology 73 (2021) 101531

9

participants completed the study in the salient bottom-up initiative 
condition, compared to 409 in the not-salient condition. This sample size 
was above the 786 participants needed to detect a small effect with a 
one-way ANOVA for this design (f = 0.10, ⍺ = 0.05; power = 0.80; 
G*Power; Faul et al., 2007). The majority of participants were women 
(83.7%; 15.5% men, 0.7% unspecified). Average age was 31.31 years 
(SD = 11.66). Most participants (60.8%) were highly educated (28.1% 
had secondary education, and 11.1% basic education). 

4.1.2. Procedure and independent variable 
The study was in Estonian. First, some measures were assessed for 

exploratory purposes. Next, the salience of the Let’s do it! initiative was 
manipulated. In the salient condition, participants first read a brief 
informational text and answered easy questions about the initiative 
before answering questions about pro-environmental Estonian identity 
and intentions. Specifically, the text (based on information from their 
website: Teemeara. ee), read: Let’s Do It!” is a bottom-up clean-up initiative 
across Estonia. The initiative was set up in 2008 by a group of Estonians to 
clean waste from the territory of Estonia. Or in the word of the initiators of 
“Let’s Do It!“: “We had an outrageous plan – to clean up Estonia from 
illegally littered waste, in one day. The amount of garbage littering our nature 
had grown too big for our government to tackle alone. The problem was not in 
the garbage itself, it was in the littering mindset and not respecting our nature. 
So, we knew that we had to do something to make a real change.” In 2008, 
50 000 volunteers cleaned 10 000 tons of waste from the territory of Estonia 
in one day. Now, every year, a large group of Estonians participate in the 
“Let’s Do It!” initiative to help Estonia stay clean by organizing or joining 
clean-up activities. To make sure the bottom-up initiative was made 
salient, participants had to confirm they had read the text carefully and 
answer three easy multiple-choice questions about the text (whilst the 
text was visible). In the no-salient condition, participants filled in the 
questions about pro-environmental Estonian identity and intentions 
before they read the text about the initiative. At the end of the study, 
when all participants had read the text about the initiative, specific 
questions about the initiative and its formation were asked. 

4.1.3. Variables 
All items started with the question “To what extent do you (dis)agree 

with the following statements” and could be answered on a scale from 1 
(strongly agree) to 7 (strongly disagree), unless otherwise specified. Only 
measures directly relevant for the aim of this study are reported.5 See 
Table 7 for descriptive statistics and correlations. 

Perceived pro-environmental Estonian norms. Both waste-specific 
and general pro-environmental Estonian norms were assessed. Three 
items adapted from Masson and Fritsche (2014) assessed waste-specific 
norms: “It is important for Estonians to reduce the waste problem”, 
“Other Estonians try to reduce the waste problem”, and “Estonians think 
that every Estonian should help reduce the waste problem”. Further, 
general pro-environmental identity content was assessed by adapting a 
three-item environmental-self-identity scale (Van der Werff et al., 2013) 
to the group level, e.g., “Acting environmentally friendly is an important 
part of being Estonian”. 

Estonian identification. Estonian identification was assessed with 
the four-item scale of social identification (e.g., “I identify with Esto-
nians”; Postmes, Haslam, & Jans, 2013). 

Pro-environmental intentions. Pro-environmental intentions were 
assessed with one general pro-environmental intention item (“I intend 
to act more pro-environmentally in the next month”), and three waste- 
specific intention items. Yet, two of the waste-specific items showed 
ceiling- or floor-effects, obstructing the reliability of the scale. 
Therefore, the remaining waste-specific intention item (“I intend to 
reduce my waste production in the next month”) and the general pro- 
environmental intention item were aggregated to assess pro- 
environmental intentions (rSB = 0.83). 

Initiative formation. Perceived bottom-up formation was assessed 
with the items: “The initiative “Let’s Do It!” is formed by Estonians 
themselves” (M = 6.58, SD = 0.82, Skewness = − 2.98), “Estonians can 
steer the course of “Let’s Do It!” (M = 6.07, SD = 0.91, Skewness =
− 1.01), “Estonians themselves decide which activities they organise 
under “Let’s Do It!” (M = 65.78, SD = 1.20, Skewness = − 1.27). 
Perceived top-down formation was assessed with the items: “The for-
mation of “Let’s Do It!” was initiated by the Estonian government” (M =
1.55, SD = 0.88, Skewness = 2.03), “The Estonian government can steer 
the course of “Let’s Do It!” (M = 4.01, SD = 1.58, Skewness = − 0.20), 
“The Estonian government decides which activities are organised under 
“Let’s Do It!” (M = 2.12, SD = 1.20, Skewness = 1.11). A factor analysis 
with direct oblimin rotation confirmed the two-factor structure, with a 
negative correlation between the two (r = − 0.15). Yet, reliability for 
both subscales was low (bottom-up formation: α = 0.527; top-down 
formation: α = 0.614). This is likely due to ceiling effects on the 
bottom-up items and floor effects on most top-down items, underlining 
that the initiative was generally agreed to be perceived as a bottom-up, 
and not a top-down initiative. 

Further, participants were asked about their familiarity with the 
Let’s do it! Initiative. Almost all participants (98.9%) had heard about 
the Let’s do it! initiative, and approximately half of the participants 
(51.8%) had participated in the initiative themselves, implying that the 
initiative might be salient to almost all participants to some extent. The 
general attitude towards the initiative was very positive (M = 6.53, SD 
= 0.76; on a scale from 1 ‘very negatively’ to 7 ‘very positively’). 

4.2. Results 

The effects of bottom-up initiative salience on pro-environmental 
social identity aspects and pro-environmental intentions were first 
examined with a MANOVA. As half of the participants had participated 
in the initiative before, previous participation in the initiative was 
included as covariate to control for this. Participants who had partici-
pated in the initiative before scored marginally higher on Estonian 
identification (M = 5.88, SD = 1.00), than those who had not partici-
pated in the initiative (M = 5.74, SD = 0.99), F (1, 807) = 3.76, p = .053, 
η2 = 0.01, and also had significantly higher pro-environmental in-
tentions, F (1, 807) = 18.29, p < .001, η2 = 0.02 (M = 4.86, SD = 1.16; 
M = 4.51, SD = 1.20, respectively). Otherwise, previous participation 
did not affect, any of the social identity aspects, F’s < 0.87, p’s > 0.352 
(nor did previous participation interact with bottom-up initiative 
salience on any of the outcomes; F’s < 2.03, p’s > 0.155, in a two-way 
MANOVA). Next, mediation was tested with Hayes (2012) PROCESS 

Table 7 
Descriptive statistics, and correlations for measures in study 3.    

α or 
rSB 

1 2 3 4 5 

1 Bottom-up initiative 
salience 

.83      

2 Waste-specific norms .68 .11**     
3 Pro-environmental 

norms 
.75 .07* .55**    

4 Estonian identification .85 .08** .30** .36**   
5 Pro-environmental 

intentions 
.83 .05 .21** .21** .12**  

6 Previous initiative 
participation 

.76 <.01 -.03 -.01 .07 .15**  

5 Environmental-self-identity (Van der Werff et al., 2013) and connectedness 
to nature (Schultz, 2002), were assessed before the manipulation, and after 
governmental and personal were assessed with two items each, and collective 
efficacy and initiative participation intention with single items; all 
self-constructed. 
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macro, model 4. Bottom-up initiative salience was indicated as predictor 
and previous initiative participation as covariate. Waste-specific and 
general pro-environmental norms and organizational identification 
were indicated as mediators, and pro-environmental intentions as 
dependent variable.6 

4.2.1. Bottom-up initiative salience and pro-environmental social identity 
In line with H2a and H2b, bottom-up pro-environmental initiative 

salience significantly increased perceived waste-specific and general 
pro-environmental norms of Estonians, and identification with Esto-
nians (Table 8), although effect sizes were very small. Together with 
previous initiative participation, bottom-up pro-environmental initia-
tive salience explained 1% of the variance in waste-specific and general 
pro-environmental norms, and in Estonian identification. 

4.2.2. Bottom-up initiative salience pro-environmental intentions 
Bottom-up initiative salience, however, did not influence pro- 

environmental intentions (Table 8), and the effect became even closer 
to zero when pro-environmental social identity aspects where added to 
the model, b = 0.07, 95% CI (− 0.09: 0.22), t (804) = 0.81, p = .420, f2 <

0.01. Both waste-specific, b = 0.17, 95% CI (0.07: 0.26), t (804) = 3.29, 
p = .001, f2 = 0.01, and general pro-environmental Estonian norms were 
positively related to pro-environmental intentions, b = 0.16, 95% CI 
(0.05: 0.27), t (804) = 2.92, p = .004, f2 = 0.01, but Estonian identifi-
cation was not, b = 0.03, 95% CI (− 0.05: 0.12), t (804) = 0.73, p = .465, 
f2 < 0.01. When pro-environmental social identity aspects where added 
to the model, explained variance in pro-environmental intentions 
increased from 2 to 8%. Bottom-up initiative salience was indirectly 
related to pro-environmental intentions, via aspects of pro- 
environmental social identity (see Fig. 3; total indirect effect: b =
0.06, 95% CI [0.02; 0.11]), specifically via waste-specific (indirect ef-
fect: b = 0.04, 95% CI [0.01; 0.07]) and general pro-environmental 
Estonian norms (indirect effect: b = 0.02, 95% CI [0.00; 0.05]), but 
unexpectedly not via Estonian identification (indirect effect: b = 0.00, 
95% CI [-0.01; 0.03]). Thus, although the results partially support that 
bottom-up initiative salience is related to pro-environmental intentions 
via pro-environmental overarching norms (H3a), there is no support for 
such a relationship via identification with the overarching group (H3b). 

4.3. Discussion 

Study 3 provided causal evidence that the perception of a bottom-up 
pro-environmental initiative strengthens pro-environmental social 
identity in members of the overarching group from which the initiative 
has emerged, which in turn is positively related to pro-environmental 
behaviours. Although, effect sizes are very small. Specifically, making 
an Estonian bottom-up pro-environmental initiative salient strength-
ened the perceived waste-specific and general pro-environmental norms 
of Estonians (H2a), and Estonian identification (H2b). A direct effect of 
bottom-up pro-environmental initiative salience on pro-environmental 
intentions is not found. Yet, stronger waste-specific and general pro- 
environmental employee norms are positively related to stronger pro- 
environmental intentions, and bottom-up pro-environmental initiative 
salience was indirectly related to pro-environmental intentions via these 
norms (H3a). However, Estonian identification, did not uniquely relate 
to pro-environmental intentions (although there was a significant posi-
tive correlation), and did not indirectly mediate the relationship be-
tween bottom-up pro-environmental initiative salience and pro- 
environmental intentions (not supporting H3b). 

5. General discussion 

This paper aimed to examine whether bottom-up pro-environmental 
initiatives help to overcome collective-action problems associated with 
environmental challenges, as they enable the formation of pro- 
environmental social identities that motivate behaviour in line with 
this identity. Indeed, findings from three field studies around different 
pro-environmental initiatives provide support for this proposition. 
Perceiving bottom-up initiative formation is positively associated with 
pro-environmental social identity (in content and strength) for those 
directly involved in the pro-environmental initiative (Study 1; H1a & 
H1b), and in turn, to pro-environmental intentions (Study 1; H2a & 
H2b). Furthermore, these relations generally uphold over time, after six 
months and a year. Perceived bottom-up formation is also positively 
associated with pro-environmental social identity (in content and 
strength) in the overarching group in which the initiative is embedded 
(Study 2; H3a & H3b). Further, this pro-environmental social identity 
partially mediates the relation between perceived bottom-up formation 
and self-reported pro-environmental behaviour (Study 2; H4a & H4b). 
Study 3 further provided causal evidence for this expected relationship, 
showing that bottom-up pro-environmental initiative salience 
strengthens pro-environmental social identity in the overarching group 
in both content and strength (H3a & H3b). Yet, this study only supports 
an indirect mediation between bottom-up pro-environmental initiative 
salience on pro-environmental intentions via pro-environmental norms 
(H4a), but not via identification with the overarching group (H4b). 

Interestingly, perceived top-down formation is also positively asso-
ciated with pro-environmental social identity for people involved in the 
initiative (Study 1), and for people part of the overarching group (Study 
2). However, there is no direct relation between top-down formation 
and pro-environmental intentions or behaviour (Study 1 and 2). Indeed, 
bottom-up formation is more strongly correlated with pro- 
environmental intentions (at T1, and marginally at T2, in Study 1) 
and behaviours (Study 2), than top-down formation. Further, bottom-up 
formation also correlates more strongly with identification in Study 2, 
than top-down formation. Pro-environmental initiatives formed from 
the bottom up may thus particularly motivate pro-environmental 
behaviour by strengthening pro-environmental social identity. These 
findings have important implications for theory and practice. 

5.1. Pro-environmental social identities and pro-environmental behaviour 

These studies support the importance of pro-environmental social 
identities in understanding pro-environmental behaviour (Fielding & 
Hornsey, 2016; Fritsche et al., 2018). Specifically, they corroborate that 
group norms and identification are focal predictors of 
pro-environmental behaviour (Fritsche et al., 2018). However, unlike 
previous studies (e.g., Masson & Fritsche, 2014), identification did not 
moderate the impact of perceived pro-environmental norms on 
pro-environmental behaviour. Rather, both were uniquely associated 
with pro-environmental intentions (Study 1) and self-reported behav-
iour (Study 2). Identification might have a direct effect in these studies 
because perceived pro-environmental norms are overall moderately 
high; identification with such pro-environmental groups motivates 
pro-environmental behaviour (e.g. Bartels & Onwezen, 2014; Dono 
et al., 2010). However, in Study 3 identification is not uniquely asso-
ciated with pro-environmental intentions, whilst perceived 
pro-environmental norms are similarly high. Future research is needed 
to disentangle the specific conditions that affect the impact of different 
aspects of pro-environmental social identity and their interplay on 
pro-environmental behaviours. For example, the effect of identification 
might depend on the relative importance of pro-environmental norms 
next to other group motivations. 

Importantly, the current research supports initial evidence that 
bottom-up pro-environmental initiatives can act as pro-environmental 
social identities, motivating behaviour in line with this identity (see 

6 The interactions between pro-environmental (waste-specific and general) 
norms and Estonian identification, did not explain any additional variance in 
pro-environmental intentions, R2

change = < 0.01, Fchange (2,802) = 1.97, p =
.140, and are not considered in the mediation. 
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Bamberg et al., 2015; Sloot et al., 2018). Bottom-up pro-environmental 
initiatives may thus help to overcome collective-action problems asso-
ciated with environmental problems as they encourage people to tran-
sition towards more pro-environmental practices (cf. Ostrom, 2010; 
Seyfang & Smith, 2007). The current paper extends previous research, 
addressing the question of how such pro-environmental initiatives 
enable the formation of pro-environmental social identities – in content 
and strength – both within these initiatives, and in the overarching 
groups in which they are embedded. 

5.2. The formation of pro-environmental social identities 

The finding that pro-environmental initiatives are positively related 
to pro-environmental social identity the more they are perceived as 
formed from the bottom up provides support for the inductive pathway 
of social identity formation (Postmes, Haslam, & Swaab, 2005). Prior 
research suggests that interaction between members is essential for this 
process (cf. Thomas et al., 2016). However, the current results suggest 
that the mere perception of active contributions of regular group 
members may be enough to foster the inductive formation of 
pro-environmental social identity. This is a promising finding as 
pro-environmental behaviour triggered by bottom-up initiatives may 
thus spread more easily and widely in society than currently thought. 

Perceiving bottom-up formation within pro-environmental initia-
tives is associated with both perceived pro-environmental norms and 
identification. Bottom-up pro-environmental initiatives may thus not 

only contribute to the sustainability of the environment but also to the 
social sustainability of the groups from which they have emerged (cf. 
Sloot et al., 2019). More generally, allowing for active participation in 
environmental decision making, may thus not only prevent social unrest 
(e.g. Liu et al., 2019), but may directly foster solidarity. 

Importantly, I do not argue against top-down support for pro- 
environmental initiatives as this does not need to be in opposition of 
perceived bottom-up formation. The current findings suggest that 
perceived top-down formation may also contribute to the formation of 
pro-environmental social identities, and foster pro-environmental in-
tentions and behaviours although to a lesser extent than perceived 
bottom-up formation. The extent to which top-down initiative formation 
facilitates the formation of pro-environmental social identity may 
depend on whether the top-down source is seen as a representative of 
‘us’ (Haslam et al., 2010; Steffens et al., 2014). Future research should 
examine whether the impact of top-down formation can be strengthened 
by increasing perception of shared group membership. 

5.3. Limitations 

This paper, to my knowledge, is the first to examine social identity 
formation within the context of pro-environmental initiatives. I provide 
evidence that perceived bottom-up formation of pro-environmental 
initiatives is positively associated with aspects of a pro-environmental 
social identity, and behaviour in line with this identity. However, 
inevitably, further research is needed before firm conclusions can be 

Table 8 
Effects of bottom-up pro-environmental initiative salience on pro-environmental social identity aspects and intentions in study 3.   

F (1, 807)   Not salient Salient ΔM 95%CI 

p η2 M SD M SD 

Pro-environmental norms  
- Waste-specific 9.77 .002 .01 4.63 1.01 4.85 0.92 0.08: 0.35  
- General 4.34 .038 .01 4.26 0.90 4.40 0.91 0.01: 0.26 
Estonian identification 4.59 .032 .01 5.74 1.03 5.89 0.96 0.01: 0.29 
Environmental intentions 2.33 .127 <.01 4.63 1.18 4.76 1.21 − 0.36: 0.29  

Fig. 3. Indirect Effect of Bottom-Up Initiative Salience on Pro-Environmental Behaviour via Pro-Environmental Social Identity Aspects in Study 3. 
Note. Standardized regression weights. Total effect between brackets. 
**p < .01, *p < .05 *. 
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drawn about the causality and strength of these relationships. 
First, although the correlational field studies around different pro- 

environmental initiatives strengthen the external validity of the find-
ings, they do not allow firm conclusions concerning causality. For 
example, higher identification with the initiative or the overarching 
group may promote more positive perceptions of once group, including 
that the initiative was formed by regular group members themselves (cf., 
Masson et al., 2016). Study 3 does provide causal evidence that the 
salience of a bottom-up pro-environmental initiative strengthens 
pro-environmental identity in content and strength. However, effect 
sizes are very small, which might be because participants in the control 
condition were well aware of the initiative and half of them had 
participated in the initiative themselves. Future research is needed to 
examine whether salience of bottom-up initiatives strengthens 
pro-environmental social identities more when they are newly formed 
and people are not aware of the initiative yet. Such a study, should then 
also include a top-down initiative salience condition, as the current 
experimental set-up provides room for alternative explanations (e.g. the 
manipulation of a strong pro-environmental ingroup prototype; e.g. 
Masson et al., 2016), and examine the strength of these effects over time. 

A second limitation is that in Study 2 and 3 the relation between 
bottom-up formation and self-reported pro-environmental behaviour 
(intentions) is only partly or indirectly mediated by aspects of pro- 
environmental social identity. Hence, other factors may explain why 
bottom-up initiative formation can result in pro-environmental behav-
iour. In this regard, it would be particularly relevant to examine the role 
of efficacy, as this has been proposed to be the third focal social identity 
aspect predictive of pro-environmental behaviour (Fritsche et al., 2018). 
Specifically, perceiving others like you actively forming a 
pro-environmental initiative, may enhance the feeling that we, as a 
group, can address environmental challenges (collective efficacy), and 
one’s own contributions can make a difference in this collective effort 
(participative efficacy; Van Zomeren et al., 2013). 

Overall, perceived bottom-up formation only explains a small pro-
portion of the variance in pro-environmental social identity, intentions, 
and behaviour, and more research is needed to establish how strong and 
meaningful the effect of bottom-up pro-environmental initiatives in 
enabling environmental change is. In this regard, future research could 
also examine the potential multi-level nature of perceived bottom-up 
initiative formation. In Study 1, little differences between groups were 
found on this measure (nor on most of the other measures), still 
perceived bottom-up formation is likely dependent on specific charac-
teristics of the initiative (and the community in which it is embedded) 
and the individual. Future research could examine to what extent 
‘objective’ bottom-up characteristics of a pro-environmental initiative 
(at the initiative level) may strengthen pro-environmental social identity 
over and above individual perceptions of bottom-up formation. Such a 
multilevel approach enables better understanding of the social psycho-
logical interplay between individual and group (cf. Jans et al., 2015). 

5.4. Conclusion 

The claim is often heard that collective-action environmental prob-
lems, can only be overcome by externally-imposed top-down regulations 
at a global scale (e.g. Brennan, 2009). However, this paper points to the 
value of bottom-up pro-environmental initiatives. Perceiving bottom-up 
formation can help to form a pro-environmental social identity. It is this 
process via which pro-environmental minorities can motivate others to 
act in the interest of the environment and their collective. This finding is 
theoretical insightful but also motivating: We can change environmental 
behaviour from the bottom up. 
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