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Abstract: This study investigates the psychological and social factors that influence recycling
behavior within UK organizations. Understanding these drivers is crucial for developing effective
workplace recycling interventions, and contributing to organizational responses to climate change.
An online survey was administered to 210 employees across various UK organizations. The data
were analyzed using structural equation modelling (SEM), which explored the relationships
between values, beliefs, norms, and recycling behavior; and explained 18% of the variance in
recycling behavior. The study found that biospheric values significantly predicted environmental
beliefs; whilst environmental beliefs influenced personal norms. In turn, personal norms were found
to predict recycling behavior in the workplace. However, neither global norms nor organizational
norms predicted personal norms or recycling behavior. The findings suggest that psychological
drivers are more influential in determining recycling behavior than social norms, supporting the
value-belief-norm theory. This research contributes to the limited body of knowledge on workplace
recycling by highlighting the importance of psychological factors over social norms in influencing
recycling behavior. It underscores the need for further research into how organizational norms
impact recycling and offers practical recommendations for enhancing recycling initiatives within
organizations.

Keywords: pro-environmental behaviour; recycling in organisations; values; beliefs; organisational
norms; structural equational model

1. Introduction

Recycling is a simple behavioural change that can significantly reduce recyclable waste ending
up in landfills and oceans, slow the harvesting of raw materials, and lower carbon emissions [1].
Whilst there is extensive research on household recycling, less focus has been given to workplaces
[2,3]. In the UK, workplace recycling rates lag behind those at home [4], and since only 14% of waste
comes from households compared to 21% from commercial and 61% from construction sectors [5], it
is worth conducting more research in commercial settings. Factors such as a lack of personal
responsibility [2], organisational culture [6], and lack of suitable recycling facilities [7] may impact
people’s behaviour at home versus at work. However, more research is needed to understand
workplace recycling behaviour to support organisations’ climate change responses, inform policies,
and enhance environmental management tools [7,8]. As such, the present study aims to understand
and explain individuals” recycling behaviour to help organisations implement effective recycling
initiatives.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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1.2. Theory and Hypothesis Development

This paper draws on two key theoretical models to explain and predict pro-environmental
behaviours: the Theory of Planned Behaviour (TPB) [9] and the Values-Beliefs-Norms (VBN) theory
[10]. The TPB includes attitudes, subjective norms, perceived behavioural control, and behavioural
intentions, and forms a model where these factors predict behaviour (Ajzen, 1991). Though well
supported within the literature [7], the TPB is often criticised for focusing on behavioural intentions
rather than actual behaviour [11] and for the weak association between intentions and behaviour [12].

The second theoretical model, the VBN theory, was initially introduced to explain altruism [13]
and was later adapted to explain pro-environmental behaviours [10]. The VBN model includes three
environmental values: biospheric values about ecosystems and the biosphere; altruistic values towards
humans and other species, and egocentric values such as self-interest. These value orientations are
distinct and crucial for understanding environmental beliefs [14]. The relationship between values
and beliefs has been extensively studied. For instance, Bidwell [15] found that environmental beliefs
influenced support for commercial wind farms; and that these beliefs were shaped by altruistic,
biospheric, and traditional values. Similarly, De Groot and colleagues [16] found that values (egoistic,
altruistic and biospheric) significantly predicted environmental beliefs. In addition, Stern et al. [17]
found that traditional and materialistic values were associated with less belief in human impact on
nature, while biospheric values were linked to a stronger belief that human activities were
threatening natural systems.

Based on these findings, the first three hypotheses predict a positive relationship between values
and environmental beliefs in the proposed model, which is outlined in Figure 1:

H1a: Biospheric values significantly and positively influence environmental beliefs
H1b: Altruistic values significantly and positively influence environmental beliefs
H1c: Egocentric values significantly and positively influence environmental beliefs

The VBN theory posits that environmental beliefs mediate the relationship between values and
pro-environmental personal norms, which in turn predict behaviour [18]. Research supports this
mediation model across various contexts. For example, [19], found that among tourists visiting
national parks, environmental beliefs significantly predicted pro-environmental personal norms,
which then predicted pro-environmental behaviour. Similarly, Jakovcevic and Steg [20] established
that environmental beliefs predicted pro-environmental personal norms, which then influenced the
intention to reduce car use. Additionally, Steg and colleagues [21] found that beliefs explained a
significant portion of the variance in personal norms, and that stronger personal norms correlated
with increased support for CO2 reduction policies. Based on this body of research, we propose the
following hypotheses (which are also shown in the proposed ,Figure 1):

H2: Environmental beliefs significantly and positively influence personal norms

H3: Personal norms significantly and positively influence recycling behaviour
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Figure 1. Hypothesised model of factors predicting behaviour.

1.3. The Influence of Social Norms

While the VBN model is widely used and supported, it typically accounts for a small portion of
the variance in behaviour [10]. One critical factor missing from the VBN model is the influence of
social norms, both in one's immediate environment and in the broader societal context. At home,
recycling is fairly private; however, in public settings, individuals often modify their behaviour based
on the actions of others [22]. For instance, a review [23] found that social norms significantly impact
various environmental behaviours, including household electricity use, workplace energy use, water
conservation, plastic bag usage, online shopping habits, and towel reuse.

Researchers have differentiated between 'local' norms, which relate to an individual’s immediate
surroundings, and 'global’ norms, which reflect broader societal views [24]. This separation of norms
has not yet been widely researched, with most prior research exploring differences in group
characteristics rather than situational influences [25]. However, a more recent study [26] suggests that
local and global social norms have distinct influences on behaviour, where local social norms mediate
the relationship between global norms and pro-environmental behaviour. This implies that
organisational norms (i.e. local norms) may mediate the relationship between global norms and
recycling behaviour [27].

Therefore, this study treats social norms as two distinct variables: global norms versus local
norms (i.e. organisational norms), and thus, we use the term “organisational norms” to refer to local
norms. This distinction is crucial for designing effective interventions in organisations to influence
behaviour. The hypotheses are as follows (also displayed in Figure 1):

H4: Global norms positively influence organisational norms

H5: Organisational norms positively influence recycling behaviour

1.4. Personal and Global/Organisational Norms

This study's hypothesised model connects values, beliefs, and personal norms with both global
and organisational norms. Prior research has shown that personal norms mediate the relationship
between social norms and environmental behaviour [28,29]. For instance, Doran and Larsen [30]
found that personal norms mediated the impact of social norms on the intention to choose eco-
friendly travel options. Similarly, Esfandiar et al. [31] observed that personal norms mediated the
relationship between social norms and binning behaviour in national parks.

In this study, we hypothesise that both global norms and organisational norms will positively
influence personal norms. Additionally, we propose that personal norms will mediate the
relationship between global norms and recycling behaviour, as well as between organisational norms
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and recycling behaviour. Hypotheses 6 and 7 address the relationship between personal norms and
global and organisational norms (see Figure 1). Finally, hypothesis 8 explores whether personal
norms mediate the relationship between global norms and recycling behaviour and also
organisational norms and recycling behaviour.

H6: Global norms positively influence pro-environmental personal norms

H7: Organisational norms positively influence personal norms

H8a: Organisational norms positively influence recycling behaviour via personal norms.
H8Db: Global norms positively influence recycling behaviour via personal norms.

In summary, this research aims to understand the psychological and social factors driving
recycling behaviour in the workplace. Figure 1 presents a hypothesised model that incorporates
values, beliefs, personal norms, global norms, and organisational norms to predict office recycling
behaviour. This model advances previous research by integrating the values-beliefs-norms model
with global and organisational norms, and also by distinguishing between global norms and
organisational norms. Understanding the relative influence of these factors will help to inform
corporate environmental management strategies that promote office recycling to support a more
sustainable future. Enhancing sustainability in the workplace can yield significant benefits such as
improved employee retention and reduced carbon emissions [32,33].

2. Materials and Methods

2.1. Participants

This study included 247 participants, but 8 were excluded due to failing attention checks
(Hughes, 2009) and 29 were excluded due to missing data. The final sample consisted of 210
respondents: 65 (30.5%) males, 142 (68%) females, one (0.5%) non-binary, and two (1%) who chose
not to disclose their gender. Participants' ages ranged from 20 to 79, with a mean age of 43.45 years
(SD =14.55 years). All respondents were full-time employees at UK-based organisations.

2.2. Questionnaire

2.2.1. Independent Variables

The first part of the questionnaire gathered demographic information, including age and gender.
The remaining variables were measured as follows:

2.2.2. Values

Values were measured using 13 values [34], with respondents rating each value's importance on
a 9-point Likert scale from 1 (contrary to my values) to 9 (of the utmost importance). Five items
measured biospheric values, four measured altruistic values, and four measured egocentric values
(see Table 2 for items).

2.2.3. Beliefs and Norms

Beliefs and norms were measured using five and three items respectively taken from previous
research [35]. Table 2 displays the items, rated on a 7-point Likert scale from -3 (a minimum amount)
to +3 (a maximum amount).

2.2.4. Global Norms and Organisational Norms

Global norms and organisational norms were measured with eight items each, both adapted
from White and collages [36]. To measure organisational norms, the wording was modified slightly
to fit the context, changing the terms "household recycling" to "office recycling" and "friends" to
"colleagues.” Six questions were rated on a 7-point Likert scale from 1 (none/disapprove) to 7
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(all/approve). The remaining two questions used a sliding percentage scale from 0% to 100.%. The
original wording was retained to measure global norms in the other eight questions, measured on
the same scales as the previous eight questions (see Table 2).

2.2.5. Dependent Variable: Recycling Behaviour

Recycling behaviour was assessed using eight items [37], displayed in Table 2. Participants
indicated how often they engaged in various recycling behaviours on a 5-point Likert scale from 1
(never) to 5 (always).

2.3. Procedure

Ethical approval was granted by the Psychology Department ethics committee at City St
George’s, University of London. Data were collected via an online survey distributed through social
media and employee newsletters across various organisations, resulting in a convenience sample
with snowball distribution. Participants were full-time working adults in the UK, who were assured
of confidentiality and informed that the data would be used solely for research. Participation was
voluntary, and respondents completed the questionnaire anonymously, with the option to withdraw
later using a code word. All participants gave informed consent.

2.4. Data Analysis

Data were analysed using structural equation modelling (SEM), which involved three stages:
assessing the reliability and validity of the questionnaire, conducting SEM analysis, and finally using
bootstrapping to test mediation effects. SEM was chosen for its ability to evaluate interrelationships
between latent variables, identifying causal chains in cross-sectional data while controlling for
measurement errors [38]. First, reliability and validity were measured using Cronbach’s alpha
coefficient and confirmatory factor analysis. Next, hypotheses were tested using SEM with SPSS
AMOS, which measures the effects of multiple predictor variables on the outcome variable [39].
Mediation effects were tested using bootstrapping with 95% confidence intervals to minimize Type
1 errors, ensuring a 5% error margin within the causal chain [40]. Finally, descriptive statistics were
analysed using SPSS, and age and gender were controlled for in the SEM analysis. A sample size of
200 was deemed sulfficient to achieve 80% statistical power based on previous SEM research with a
similar number of latent variables [41]. Therefore, the sample size for this study was adequate.

3. Results

3.1. Descriptive Statistics and Pre-Analysis Checks

Table 1 presents the means, standard deviations, and correlations among all variables. All
variables met the assumptions for multicollinearity, as no correlations exceeded 0.85 [42]. As shown
in Table 1, biospheric values correlated significantly with nearly all other variables. Variables within
the VBN model were significantly correlated with each other, except for egocentric values and norms.
Gender correlated significantly with all three value types but was not significantly correlated with
behaviour. Normality assumptions were met, with skewness and kurtosis values within acceptable
limits [43]. Despite this, bootstrapping adjustments were applied in the SEM analysis to rigorously
assess the relationships between variables.

Table 1. Means, standard deviations and correlations between all study variables.

Mean SD BV AV EV B N ON GN RB
Age 43.45 14.55
Gender 171 0.52
Biospheric Values (BV) 776 1.04 .85
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Altruistic Values (AV) 825 1.08 .72 .90

Egocentric Values (EV) 630 1.33 .32*% .41* .75

Beliefs (B) 598 092 48* 39%™ 11 .67
Personal Norms (PN) 588 116 26" .16* -06 44 86
Organisational Norms
(ON)

Global Norms (GN) 624 100 .22* 21* -03 25° .08 .64 .89
Recycling Behaviour (RB) 3.36 0.76 .36* .25% -00 07 377 17 12 .75

Note. Alpha reliabilities are displayed on the diagonal. .

540 142 .06 A1 -04 -02 .08 .89

3.2. The Measurement Model

A confirmatory factor analysis (CFA) was conducted to examine the relationships between the
latent variables and their observed measures and to assess the reliability of the constructs. An initial
CFA was performed on an 8-factor model, so that values were three distinct types as hypothesised:
biospheric, altruistic, and egocentric. The results indicated that the 8-factor model was an adequate
fit, with x?/df being below 3, the Chi-squared statistic being significant, and RMSEA falling between
0.05 and 0.08 (x2 =2114.045; df = 917; x2/df = 2.305; CFI = 0.771; TLI = 0.741; RMSEA = 0.079 [90% CI:
0.075, 0.083). However, since CFI and TLI were below 0.9, we can conclude that the CFA shows only
a mediocre fit (Kline, 2015), with some degree of convergent validity of the model.

To further test the discriminant validity of Values as three separate constructs, a six-factor model
was examined where values were one construct instead of three. This model showed a worse fit to
the data (x? = 2418.361; df = 930; x?/df = 2.60; CFI = 0.715; TLI = 0.683; RMSEA = 0.088 [90% CI: 0.083,
0.092]), supporting the previous 8-factor model where biospheric, altruistic, and egocentric values
were three distinct variables. Finally, a one-factor model, where all variables were loaded onto a
single factor, was tested. This was a very poor fit t the data (x? = 4645.635; df = 945; x?/df = 4.916; CFI
=0.291; TLI = 0.224; RMSEA = 0.137 [90% CI: 0.133, 0.141). Therefore, the results provided evidence
of discriminant validity for the 8-factor model, where values loaded onto three separate constructs.

Cronbach’s alpha coefficients were calculated for each latent variable to ensure internal
consistency. Coefficients ranged from 0.67 to 0.90, all exceeding the acceptable threshold [43]. Table
2 displays the standard factor loadings of scale items onto each latent variable, along with Cronbach’s
alpha coefficients. All loadings were above the 0.3 threshold except for Recycling Behaviour item 7,
which was removed from the model and from further analyses [44].

Table 2. he standard factor loadings of items and Cronbach'’s alpha reliability of scales.

Factor Cronbach’

Variables Scale Item Loading s alpha
BV1—Unity with nature 0.68 .85

Biospheric Values BV2—A worlfi of beauty. 0.50

(BY) BV3— Protectlflg the eneronment 0.90
BV4—Preventing pollution 0.74
BV5—Respect for the earth 0.87

Altruistic Values (AV)AV1—A world of peace 0.83 0.90
AV2—Equality 0.88
AV3—Social justice 0.86
AV4—Helping others 0.80

Egocentric Values EV1— Authority 0.75 0.75

(EV) EV2—Social power 0.60
EV3—Healthy 0.49

EV4 —Influential 0.81
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B1—The so-called ecological crisis facing humankind

Beliefs (B) has been greatly exaggerated (reversed). 038 067
B2 —The earth is like a spaceship with limited room 0.52
and resources. '
B3 —If things continue on their present course, we will 0.76
soon experience a major ecological catastrophe. '
B4 —Humans are severely abusing the environment. 0.69
B5—The balance of nature is strong enough to cope
with the impacts of modern industrial nations 0.49
(reversed).

PN1—1It would be morally incorrect for me NOT to

Personal Norms (PN) separate glass from the rest of the rubbish for 0.80 0.86
recycling purposes over the next twenty days.
PN2—If I DID NOT separate glass from the rest of the
rubbish for recycling purposes over the next twenty 0.83
days, I would feel guilty.
PN3—What degree of moral obligation do you feel
with regard to separating glass from the rest of the
rubbish for recycling purposes over the next twenty
days?

0.86

OSN1—How many of the people you are close to at
work would engage in office recycling during the next 0.73 0.89
Organisational Social fortnight?
Norms (OSN) OSN2—Think of the people you are close to at work.
What percentage of them do you think engage in 0.73
office recycling?
OSN3 —Do the people you are close to at work
approve or disapprove of office recycling?
OSN4— Among the people who are you are close to at
work, how much agreement would there be that 0.82
engaging in office recycling is a good thing to do?
OSN5—How many of your colleagues would think

0.74

that engaging in office recycling was a good thing to 0.81
do?
OSN6—How many of your colleagues would engage 0.81
in office recycling ’
OSN7 —Think about your colleagues. What
percentage of them do you think engage in office 0.59
recycling?
OSN8—How much would your colleagues agree that
L . L . 0.69
engaging in office recycling is a good thing to do?
1-H le will in househol
Global Norms (GN) GN . ow n.lany people wi (Iengage in household 076 0.89
recycling during the next fortnight?
GN2—What percentage of people do you think
. . 0.82
engage in household recycling?
GN3—Do people generally approve or disapprove of 0.84

household recycling?

GN4— Among the people who are you are close to,

how much agreement would there be that engaging in 0.78
household recycling is a good thing to do?
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GN5—How many of the people you know would

think that engaging in household recycling was a 0.65
good thing to do?

GN6—How many of your friends and peers would
engage in household recycling

GN7—Think about your friends and peers. What
percentage of them do you think engage in household 0.77

0.58

recycling?
GN8—How much would your friends and peers
agree that engaging in household recycling is a good 0.71
thing to do?
Recycling Behaviour RB1—Before recycling plastic bottle, I will remove the
0.56 0.75
(RB) bottle cap and package label.
RB2 —Before recycling plastic bottle, I will finish or
. . . 0.56

remove the residue drink followed by cleaning.
RB3—Before recycling plastic wastes, I will compress

s . 0.64
the waste if it is compressible.
RB4 —Before recycling plastic wastes, I will remove 0.70
the non-plastic part (e.g. price tag). '
RB5—1 pay attention to the different materials of 0.62
plastic waste. '
RB6—Before recycling plastic bags, I will flatten or tie 0.54
it into a knot. '
RB7—Among the wastes generated, most of them 0.18 *
belong to plastic wastes. (reversed). '
RB8—When I deal with the daily rubbish at work, I
will sort the plastic wastes from the rubbish for 0.33

recycling.

Note: * Value removed from the model, due to being below 0.3

3.3. The Structural Equation Model (SEM)

A SEM analysis was conducted to test the hypothesised relationships between variables to
explain recycling behaviour. The analysis showed that the hypothesised model was an adequate fit
to the data: x2=2113.09; df = 890; x2/df =2.374; CF1=0.767; TLI = 0.752; RMSEA = 0.081 [90% CI: 0.077,
0.086]. Overall, the model predicted 18% of the variance in behaviour (R? = 0.18). The statistical
significance of the path coefficients between variables was inspected (these are displayed in Figure
2). The paths from biospheric values to environmental beliefs (3 = 0.45, SE = 0.09, p = 0.001), from
environmental beliefs to personal norms ( = 0.46, SE = 0.15, p < 0.001), and personal norms to
recycling behaviour ($ = 0.35, SE = 0.05, p = 0.002) were all significant. These findings support
hypotheses 1a, 2 and 3.

However, the paths from altruistic values to environmental beliefs (8 = 0.09, SE = 0.08, p = 0.46)
and egocentric values to environmental beliefs (3 = -0.08, SE = 0.04, p = 0.42) were non-significant,
meaning that hypotheses 1b and 1c were not supported. The path from global norms to organisational
norms was also significant (3 = 0.64, SE = 0.14, p < 0.001), however, the path between organisational
norms and recycling behaviour was non-significant (3 = 0.16, SE = 0.04, p = 0.07). These findings
provide support for hypothesis 4 but not hypothesis 5. Finally, neither global norms (3 =-.12, SE =
0.11, p=0.99), nor organisational norms ({3 = 0.16, SE = 0.10, p = 0.11) significantly predicted personal
norms, therefore rejecting hypotheses 6 and 7. See Table 3 for path coefficients for all pathways along
with R? values.
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Figure 2. Results of hypothesised model displaying standardised {3 coefficients for direct effects
between latent variables, ** = p< 0.001, * = p< 0.05.

Table 3. tandardised 3 path coefficients and standard errors of direct effects.

Path Standardised S.E. p

BV B 45 .09 <0.001
AV B .09 .08 46
EV B -.08 .04 42

B PN 46 15 <0.001
PN RB .35 .05 .002
GN OSN .64 14 <.001
OSN RB 16 .04 .07
GN PN -12 11 99
OSN PN .16 .01 11

Note BV—B R? =0.24; B—>N R?= 0.23; GN—-OSN R?=.41; N—-RB R>=.18.

BV =biospheric values; AV = altruistic values; EV = egocentric values; B = beliefs; PN = personal
norms; OSN = organisational social norms; GN = global norms; RB = recycling behaviour.

Bootstrapping analysis was then performed to test the indirect effects within the model
(displayed in Table 4). The mediating relationships within the VBN model were mostly supported,
with biospheric values showing a significant effect through environmental beliefs on personal norms
(p <0.001). However, altruistic values (p = 0.48) and egocentric values (p = 0.54) were not significant.
Environmental beliefs also significantly influenced recycling behaviour through personal norms (p <
0.001). Indirect effects between global norms and recycling behaviour were non-significant (p = 0.21),
as were the indirect effects between global norms and personal norms (p = 0.09) and organisational
norms and recycling behaviour (p = 0.10) — meaning that hypothesis 8 was not supported.

Table 4. ediation test of indirect effects using bootstrapping, with standardised P coefficients,
standard error and bias-corrected confidence intervals.

Bootstrapping 95% Bias-corrected CI
Path Stan‘dardised B SE. LLCI ULCI p
Indirect effect
BV B PN .20 .09 .05 40 .001**
AV B PN .04 .07 -.08 .19 48
EV B PN -.04 .07 -21 .07 .54

B PN RB .16 .05 .07 .28 .001**
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GN PN RB .10 .07 -.04 23 21
GN OSN RB .10 .07 -.04 23 21
GN OSN PN .10 .07 -.02 27 .09
OSN PN RB .06 .04 -.01 .16 .10

Note ** = p significant to 0.001.

BV =biospheric values; AV = altruistic values; EV = egocentric values; B = beliefs; PN = personal
norms; OSN = organisational social norms; GN = wider social norms; RB = recycling behaviour.

4. Discussion

This study linked psychological and social drivers and created an extended framework that
explained workplace recycling behaviour. Results provided partial support for the hypotheses,
because factors within the VBN model predicted behaviour, whereas social norms did not. These
findings suggest that psychological drivers are stronger predictors of office recycling than global and
organisational norms. Thus, the psycho-social model is limited in its ability to explain pro-
environmental behaviour in this context.

4.1. The VBN Model

Overall, the model explained 18% of the variance in recycling behaviour, suggesting that the
VBN theory is a concise model for predicting pro-environmental behaviour. This is similar to Stern
and colleagues [45], who found his model accounted for 19% of the variance in consumer behaviour.
As hypothesised, biospheric values predicted environmental beliefs, which predicted personal
norms, and in turn predicted recycling. These findings align with previous literature using the VBN
model to explain pro-environmental behaviour; and demonstrate that biospheric values can shape
individual beliefs, influence personal norms and consequently predict office recycling behaviour [46].
Previous research suggests that biospheric values are generally stable over time, underpin individual
morality and subsequently influence environmental behaviour [46]. These findings suggest that the
VBN theory helps to predict workplace recycling, whilst also recognising that a degree of the variance
in behaviour remains unexplained.

Contrary to expectations, altruistic and egocentric values did not predict environmental beliefs.
While this challenges the original VBN theory, it aligns with other research indicating that biospheric
values are stronger predictors of environmental beliefs than altruistic or egocentric values [47].
Although altruistic values did not significantly predict beliefs, they significantly correlated with
biospheric values, egocentric values, beliefs, norms, and recycling behaviour. Verplanken and
Holland [48] argue that values alone are unlikely to significantly influence behaviour and also that
environmental goals become more salient when values are endorsed in a given situation. Activating
biospheric and altruistic values may strengthen the relationship between these values and employee
behaviour — we expand on this concept in the implications section. According to Steg and Nordlund
[49], the VBN theory explains low-cost environmental behaviours more accurately than high-cost
behaviours. For example, people who value recycling will recycle if a bin is conveniently located, but
may not recycle if it requires extra effort (e.g. the bin is located far away). This highlights the
importance of making the desired behaviour easy to do, such as by providing convenient recycling
facilities in the workplace.

4.2. Global and Organisational Norms

As anticipated, global norms predicted organisational norms, supporting hypothesis 4 and
aligning with findings that “global” social norms predict “local” norms [26]. In the present study,
organisational norms served as "local"” norms, indicating that organisational norms may be influenced
by wider, societal (i.e. global) norms. This is possibly due to schema activation where activating a
knowledge structure in a particular context allows individuals to make quick, subconscious decisions
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about how to behave [50]. However, the study did not support hypothesis 5, since organisational
norms did not predict recycling behaviour contrary to Vesely and Klockner's [51] findings. This could
be because the study did not measure how strongly individuals identified with their organisation.
Since stronger group identification leads to greater conformity to group norms [52], it is possible that
this sample did not strongly identify enough with their organisation for this to have a significant
impact on behaviour.

This research found that neither global norms nor organisational norms predicted personal
norms. Further, the research shows that the indirect effect of either global norms or organisational
norms on recycling behaviour via personal norms was insignificant. This contradicts previous studies
that identified personal norms as mediators between social norms and recycling behaviour [28,29].
However, Doran and Larsen [30] emphasised that personal norms are more critical than social norms
in predicting behaviour, which aligns with our findings. Indeed, the relationship between
organisational norms and personal norms is likely influenced by various factors. For instance, new
employees might subconsciously adopt certain norms to gain acceptance, while longer tenure may
lead to internalisation of these norms [53]. Future research could explore these variables in more
depth to better understand the relationship between global or organisational norms and personal
norms.

It is also worth considering that the lack of a significant relationship between organisational
norms and personal norms may be due to the data collection method or the sample population.
Cialdini and colleagues [54] found that social norms are more influential when made salient to
individuals, suggesting that using a survey where participants were from various organisations may
underestimate their impact. Future research could address this by measuring organisational norms
within a single organisation and observing recycling behaviour rather than relying on self-reports to
provide more accurate insights. Overall, further research is necessary to fully understand the
relationship between organisational and personal norms in the workplace.

4.3. Theoretical and Practical Implications

This research has several important theoretical and practical implications. From a theoretical
perspective, first, this study supports the VBN model in explaining workplace recycling based on
values, beliefs, and norms. Second, the findings reveal the limited influence of global and
organisational norms on behaviour in this context, indicating that their impact on office recycling is
unclear and warrants further investigation in other settings. Third, while the proposed model fits the
data adequately, it did not explain more variance than the original VBN model [10]. This suggests
that a model focusing solely on biospheric values, environmental beliefs, and personal norms might
be more suitable for explaining workplace recycling. That said, given that the current model only
accounted for 18% of the variance in recycling behaviour, it is still worth exploring additional
variables.

There are also several practical implications for organisations that want to encourage employees
to become more environmentally sustainable. First, interventions could focus on activating
employees’ biospheric values. For example, to encourage more recycling, value-provoking
statements could be added above recycling bins. Persuasive messages that activate biospheric values
have helped to increase sustainable behaviour [55] and can lead to long-term behavioural change, as
they tap into employees' intrinsic values [56]. A second approach could be to create a shared "green
identity" within the company to align individual and workplace values. This study found that
participants had strong biospheric values, with many agreeing that protecting the environment was
very important. Organisations can foster these values by creating shared goals and a collective
purpose around promoting environmentally friendly practices. Zibarras and Coan [57] highlighted
how human resource management practices, such as training programs to improve and enhance
environmental knowledge, can empower employees to take ownership of environmental issues. A
third strategy involves activating personal pro-environmental norms. Interventions could include
using environmental management performance indicators during appraisals to encourage employees
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to focus on pro-environmental behaviour in their daily tasks [32]. Different reward systems could
also help to activate personal norms and motivate employees to engage in pro-environmental
behaviours [58]. These could reflect the organisation’s commitment to environmental performance
and reinforce values that motivate positive behaviours. Additionally, displaying positive statistics
regarding recycling behaviour within the office can encourage organisational norms and increase
pro-environmental behaviour [59].

Fourth, strategies like improving access to recycling facilities could be used. Reducing barriers
between individual values and environmental behaviour increases the likelihood of the desired
behaviour [60]. Reducing the number of waste bins in the office may help employees reconsider
whether an item could be recycled, which might then encourage more recycling. Organisations can
implement these changes at minimal cost, measure recycling rates, and publicise the results to
activate organisational norms and increase employee pro-environmental behaviour. By becoming
more sustainable, organisations can positively impact the environment and also improve employee
engagement, retention rates, and reputation among potential job seekers and customers [61]. In
summary, a multifaceted approach that targets individual values, personal norms, and organisational
culture while also improving the accessibility of recycling facilities, can be used.

4.4. Limitations and Recommendations for Future Research

There are several limitations of this research, along with future research recommendations, that
should be noted. One potential limitation is that how participants were recruited likely attracted
individuals with strong environmental values, as there were no incentives to participate other than
contributing to environmental research [62,63]. Consequently, responses may be biased toward
greater environmental values, beliefs, and norms. That said, this recruitment method is common in
environmental research and public opinion across Europe has increasingly prioritised the
environment, suggesting that our results may represent general views [64]. Nevertheless, future
research could offer different incentives to reduce volunteer bias [62]. A second potential limitation
is that most participants identified as female (68%), questioning the generalisability of the results.
Nonetheless, many studies overrepresent female participants [65] and even with equal opportunity
for males to respond, female responses may still dominate [66]. Participants came from diverse
organisations and professions, providing a generalisable dataset but a third limitation meant that it
was difficult to ascertain whether different workplace norms influenced participants' behaviour.
Whilst previous authors have highlighted the need for both general and organisation-specific
research [67], future research could complement this study by focusing on a single organisation to
better understand how organisational norms influence pro-environmental behaviour. Finally, this
study's cross-sectional design limits causal inferences despite using SEM analysis [68]. While SEM
predicts behaviour, it does not confirm causality [69]. Future research could conduct longitudinal
studies to measure recycling behaviour over time and review the effectiveness of specific recycling
interventions to maximise positive outcomes.

4.5. Concluding Remarks

This paper examined the psychological and social drivers behind recycling in the workplace, to
inform recycling interventions and facilitate greater environmental sustainability within
organisations. The study revealed that biospheric values influenced environmental beliefs, which
shaped personal norms, ultimately predicting recycling behaviour. While global norms predicted
organisational norms, these norms did not influence personal norms or recycling behaviour. Given
that psychological drivers were more predictive of recycling than social factors, organisations should
focus on activating employees’ environmental values and personal norms. Future research should
further investigate the relationship between social norms and recycling behaviour.
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