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The project covers multiple aims. The most important and most general one is
to understand which intervention to assign to specific psycho-social
profiles given constrained resources (i.e. time and money) to optimally
reduce estimated impact emissions of people’s consumer choices.

So, the project will include a systematic mapping of the relationships
between many relevant pro-environmental behaviors (PEBs) and
their determinants (first of its kind - to the best of our knowledge) to
deepen the understanding of their heterogeneity, and (possibly) how to act on
them.

Also, one important sub-aim will be to try to find the best way to produce the
highest compound effect of an intervention leveraging its possible positive
effects on non-targeted behaviors (also called spillover effect (Maki et al.,
2019)).
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Why climate change and biodiversity?

- Climate change and biodiversity loss are deeply intertwined. So, we can also reduce
the potential damages created by one of the two intervening on the other and get
the highest effect acting on behaviors that affect the determinants of both (Shin et
al., 2022).

Why individual behaviors and their determinants?

- Demand-side solutions can be consistent with high levels of well-being in the population
(Creutzig et al., 2022) and have been shown to be a promising mitigation strategy to
reach positive social tipping points (Pizziol & Tavoni, 2024);

- The role of the “classical” psycho-social determinants has been debated, still their analysis
is thought as relevant (van Valkengoed et al., 2022);

- It is fundamental to make the normative classifications of behaviors we act closer to
laypeople’s perceptions (Truelove & Gillis, 2018).
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- 2000 UK participants composing a sample that is representative
of the population based on age, gender and education;

- Pre-registered at https://osf.io/kywfz;

- Show up fee of 6£ per hour that implied a payment of 2.13£ (21
min and a half circa as a median duration of the completion of the
survey);

- The participants had to complete correctly at least 2 of the 3
attention checks distributed along the duration of the survey
(approximately after 2, 8 and 14 minutes);

- The collection of the data was implemented through Qualtrics;

- The answers of the participants were collected through Prolific.co.


https://osf.io/kywfz
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It included questions on:

- the reported frequency of behaviors (a la Kaiser (2000)) in Likert scale
(for instance, "I buy products that are cheap and follow the latest trends”
is a statement referring to their fast fashion product buying behavior and
they are allowed to answer from “never” (0) to “always” (5) with 1, 2, 3
and 4 times as options in the middle);

- their personal norms, descriptive and injunctive social norms
(Cialdini et al., 1991; Bicchieri, 2022) for every behavior too;

- the climate and biodiversity related self-efficacy (Hanss & Bomm,
2013);

- the pro-climate and pro-biodiversity self-identity (adapted from Van
der Werff et al., 2013);

- the environmental concern (Schultz, 2001);
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It included questions on:

- perceived impact of a behavior on climate change and on biodiversity
(adapted from Hampton & Whitmarsh, 2023);

- the short version of the Moral Foundation Questionnaire (MFQ-20)
inspired by the Moral Foundation Theory (Graham, 2011);

- Cognitive reflection test (CRT-L) (Primi et al., 2016);

- economic preferences measured with the staircase method (Falk et al.,
2018);

- socio-demographic information (like gender, age, education, and
political stance).
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The study measures the “between subjects” variation of participants’ consumer
choices (i.e., different buying behaviour). It aims to verify if:

H1 (directional): People reporting higher environmental concern (EC) will also
report a higher frequency of pro-environmental behaviours (PEBs).

+ EC — + PEBs

H2 (directional): People reporting higher environmental and biodiversity-related
self-efficacy (EFF) will also report a higher frequency of pro-environmental
behaviours (PEBs).

+ EFF — + PEBs

H3 (directional): People who reveal a higher pro-climate and pro-biodiversity
identity (IDY) will also report a higher frequency of pro-environmental
behaviours (PEBs).

+ IDY — + PEBs
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H4 (directional): If environmental self-efficacy (EFF) is low, the relationship
between environmental concern (EC), identity (IDY), and pro-environmental
behaviors (PEBs) will be weakened.

+ EC — (EFF) — + PEBs and + IDY — (EFF) — + PEBs

H5 (directional): Individuals reporting strong personal norm (PN) about a certain
behaviour will report performing that behaviour more frequently.

+ PN — + PEB

H6 (directional): People who perceive strong descriptive norms (DN) about a
certain behaviour will report performing that behaviour more frequently.

+ DN — + PEB
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H7 (directional): People who perceive strong injunctive norms (IN) about
a certain behaviour will report performing that behaviour more
frequently.

+ IN — + PEB
H8 (directional): People who perceive a particular behaviour to have a

high positive impact (either on climate change or biodiversity) will report
performing that behaviour more frequently (and vice versa).

+ IMP — + PEB
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The main results (obtained through multivariate correlations using OLS
regressions) are:

« the norms seem to have a momentous role in PEBs (personal
and descriptive norms in particular);

 identity follows as the third most associated variable with PEBs,
and actually its seem to be relevant to link behaviors that are
not in the same cluster, like suggested in the spillover literature
(Maki et al., 2019);

- morality seems slightly relevant, with ingroup and care
dimensions associated with 9 and 7 behaviors respectively;

» self-efficacy seems a less relevant factor, being weakly
correlated with 7 behaviors out of 20 with a beta of less than 0.2 in
absolute value;
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« the same can be said for impact perception, that does not
seems relevant in predicting the behaviors that actually
impact the most. Also, only perceived impact related to climate
change is associated with PEBS;

 EC, CRT and economic preferences (self-reported ones) have a
weak or absent association with the various behaviors, with
coefficients ranging between 0.02 and 0.07 when they appear
significant at the 5% level;

» the socio-demographic variables do not appear to have a
particularly relevant role. Gender is the only exception, being
correlated with 9 behaviors out of 20.
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The main differences observed from the general pattern are:

« strangely, the injunctive norms seem to be slightly but
consistently negatively correlated with the behaviors of cluster 2
and meat consumption;

» identity has an important role for behaviors of cluster 2, close
to the one of descriptive norms;

- morality maintains the same pattern in cluster 2, with ingroup
dimension that tends to be pretty relevant (5/6 behaviors) and care too
(2/6 behaviors);
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o self-efficacy seems to be irrelevant;

- impact perception with respect to climate change seems
to be pretty relevant for cluster 2;

« Gender doesn’t seem to play a relevant role.
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People who perform the behaviors in cluster 2 are:
- careful about reputation and congruence with norms;

- have a clear environmental self-identity;
- are at least somehow informed about climate impacts.

So, the policy suggestions are:

- Target identity and norms (especially personal and descriptive) to shift behaviors
in Cluster 2, being careful with respect to the base level of both (like in the case of
meat and fish consumption).

- De-emphasize injunctive norm messaging (it may backfire or be ignored).

- Frame food choices around identity coherence, authentic climate impact, and
observed peer behavior (with the same caveat of targeting the norms).
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* Reuse PRODUCTS
* Attention to materials / ingredients
* Choice of minimally processed products AT[ENTION TOTHE
e Choice of local products LABEL, THE
* Choice of seasonal products PREPARATION AND THE |
¢ Choice of organic products PACKAGING:GF
* Choice of products with a sustainable packaging PRODUCTS
¢ Choice of food animal-based products (meat, fish, eggs ANIMAL BASED
and dairy products) Sns 2SN
* Choice of non-food animal-based products (cosmetics, PRODUCTS CHOICE
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Descriptive Statistics ¥

Descriptive stats

ff shc dispos reuse ingr minproc seas locl org susp
Valid 1989 1989 1989 1989 1989 1989 1989 1989 1989 1989
Missing 0 0 0 0 0 0 0 0 0 0
Mean 1.988 2.045 1.851 3.893 3.108 3.315 2.805 2.415 1778 2532
Median 2.000 2.000 1.000 4000 3.000 4000 3.000 2.000 2.000 3.000
Std. Deviation 1.426 1.744 1.415 1.219 1.376 1.318 1.247 1.241 1.323 1.308
Shapiro-Wilk 0.923 0.879 0.800 0.815 0918 0.803 0933 0.937 0915 0.937
P-value of Shapiro-Wilk <001 <001 <001 <001 < .001 <001 <001 <001 <001 <001
Minimum 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Maximum 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
meatf dairye cosm petf aircond peakh transp speeddriv online deliv
1889 1989 1889 1989 1889 1989 1989 1989
0 0 0 0 0 0 0 0
3.755 4085 1.126 3.689 2.167 2.632 3.289 2879 2.321
4000 5.000 0.000 4000 2.000 3.000 4000 3.000 2.000
1525 1.256 1.478 1.332 1.500 1.693 1.506 1311 1.717
0774 0.734 0834 0.758 0.844 0.926 0.903 0.867 0.923 0.897
< .001 <001 < .001 <001 <001 <001 <001 < .001 <001 < .001
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000
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At a first glance there seems to be at least partial support for the fact that
behaviours pertaining to the same clusters are more correlated than behaviours
of different clusters.

Same clusters:
e online and delivery (0.37)

e responsible consumer behaviours and other responsible consumer
behaviours (attention to ingredients, processing, organic, seasonal and local
products etc.) (0.05-0.41--> generally around 0.25)

e energy related behaviours (0.30)
e transportation related behaviours (NO)

e reuse and disposable related tendencies (some)
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pn_speeddriv —  0.044* 0.239" -0.04 0.319**  0.343** 036" 0315 0313"* 0234+ 0.386" 0.04 0.079** 0099  0311*** 0411** 0375 0414 0102 0.081**

pn_online —  0.207*** -0.017 0.16™* 0.006 0.061* 0.031 0.037 0.038 0.084" 0.034 0.194***  0.185***  0.165**  0.076***  0.085***  0.144*** 0.057* 0.102***

pn_deliv — 0.187** -0.007 0.161** -0.008 0.065** 0.026 0.027 0.033 0.066** 0.038 0.179**  0.189**  0.152***  0.071** 0.09 0.065** 0.059**  0.081"** | 0.504%%
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SCHOOL

IMT | stoes Descriptive norms

LUCCA

ff 0.024 0.183** -0.015 0.016 -0.034 0.051* 0.11% 0.073** 0.048* 0.133***  0.089***  0.105***  0.091*** 0.029 0.077***  0.086*** 0.039 0.034 0.087***

shc - 0024 0.059"* 0202  0.089"  0.086™* 0094 0179™* 0.457"* 0.224'"  .0.047* -0.03 0024 0138 0.133"* 0.108"* 0.158"*  0.009 0.038 -0.003
dispos 0.183**  0.059** -0.088**  -0.006 -0.058* 0.038 0.087***  0.103*** 0.03 0.115***  0.077**  0.479***  0.071** -0.05% 0.046* 0.037 -0.042 0.091***  0.114***
reuse -0.015 0.202***  -0.088"** 0.214**  0.219***  0.192**  0.133*** 0.05* 0.228*** 0.001 0.097**  -0.053" 0.069**  0.242***  0.144**  0.126"* 0.16** 0.032 0.063"*
ingr - 0016 0089  -0.006 0214 0.382°** 0328 0325"*  04™  0409'"  -0094" 0002 0027  0.A77*  0253™* 024" 0141  0.186"™  0.039 0.073"
minproc | -0.034  0.086**  -0.058*  0219"*  0.382'* 0392'*  0294*** 0271 0351** 0027  0107** 0034  0.166™* 0256"* 0.212'* 0.102"** 0218 0.02 0.017
seas - 0051*  0094** 0038  0.192* 0328 0.392"** 0475'* 0329 0408  0063"  0.122* 0036 0195 0251 0254** 0088"* 0192"*  -0.002 0.034
locl 0417 0479 0087 0133  0.325'*  0.204"™ 0475 0423 0491 0076™  0062"  0049"  0267** 0.198™ 0294™* 0.1432"* 0137*" 0008 0.051*
org 0.073*  0.157***  0.103*** 0.05* 0.4+ 0271 0.329**  0423** 0468 | -0.077*** -0.071** 0.007 0.29***  0.179™*  0.236™* 0.194™*  0.094*" 0.08"* 0.117*
susp - 0.048" 0.224 0.03 0.228"* 0409 0351 0408  0491*** 0468 -0.088""  -0.036 -0.036 0.325™*  0.283™* 0353 0215 0.191"" 0.013 0.062"*
meatf - 0.433"**  .0047*  0415"* 0001  -0.094** 0027 0063 0076 -0.077** .0.088"* 05691 0213** 0019 0.027 0034  -0069*  -0017  0082"* 0052
dairye 0.089*** -0.03 0.077**  0.097*** 0.002 0.107***  0.122**  0.062**  -0.071** -0.036 0.569** 0.155** -0.034 0.067** 0.016 -0.031 0.025 0.058** 0.065**
cosm - 0105 0024 0479  -0053"  -0.027 -0.034 0.036 0.049" 0.007 0036  0213* 0155 -0.057 003 -0.059" 0042  -0.078™"  0.046"  0.086™"
petf - 0091** 0138 0071 0069  0.477** 0.166"* 0.195** 0267 029" 0325"* .0.019 -0.034  -0.057" 0.134* 0223  0051*  0.103""  0.064"*  0.098"*
aircond | 0029 0433  -005°  0242* 0253 0256 0.251"" 0.198"" 0.179"" 0283 0027 0.067" 003 0134 0295™*  0.144"* 0234  -0.027 0.003
peakh — 0.077"*  0108'*  0.046" 0144 024"  0212"* 0254 0294 0236™* 0353"* 0034 0016 -0.059"  0.223"" 0295 0.162"" 0033  0.084™*

transp -| 0.086** 0.158** 0037  0.126** 0.441**  0.102"* 0088** 0.132* 0.194™* 0215 -0069*  -0.031 0.042 0051*  0.144*  0.077** -0.036 0.02 0.049*
speeddriv — 0.039 0.009 -0.042 0.16™* 0.186™*"  0.218™*  0.192**  0.137***  0.094™*  0.191** -0.017 0.025 -0.078**  0.103™*  0.234**  0.162"*" -0.036 0.014 0.041
online - 0.034 0038  0091** 0032 0.039 0.02 -0.002 0.008 0.08"** 0013  0082"* 0058 0046  0.064"  -0.027 0.033 0.02 0014 0378

deliv 0.087*** -0.003 0.114**  0.063** 0.073* 0.017 0.034 0.051* 0.117***  0.062** 0.052* 0.085**  0.086**  0.098"** 0.003 0.084*** 0.049% 0.041 0.378***
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SCHOOL

IMT | st Injunctive norms

LUCCA

isn_ff 5 0.276**  0.174** 0.032 L1 0.148**  0.175** 0.185** 0.1 0.132 0.278* 0.162"*  0.167* 0.205° 0.186**  0.163***  0.144***  0.354" 0.342**
isn_shc - 0224 0063" | 0424™* 0034 | 0406"* 0363** 0377** 0426"* 0376 0364"* 0098"* 0126"* -0012 | 0354** 0357 0289"* 0425"* 0342 0154** 0119"*
isn_dispos | 0276  0.063** 0.014 -0.016 0.049* 0.046* 0.106***  0.082**  0.096*** 0.039 {:F el 0.168** ~ 0.332%*  0.077*** 0.01 0.02 0.017 0.038 DT 0.226*
isn_reuse 0174 0.424* 0.014 -0.001 0457***  0426™* 0447*** 0476 0379"" 0515 0.202*"* 0241 -0.134* 0.389"** 0478 0.385"" 0456™* 0.383** 0153 0.153""
att_isn 0.032 0.034 -0016  -0001 0.031 0022 0.022 0.027 0.027 0 -0.046* 0032 0.028 0.039 -0.004 0.024 0.011 0.014 0.013 0.007
isn_ingr -{ 027" 0406 0049 | 04577 0031 05097 0541 0544 0524 0557 | 0094 0.119"" -0055" | 083 04397 03617 05047 04327 01417 0142
isn_minproc —| 0.148"*  0.363"* 0.046" 0426 0.022 0.509"* 0495™* 05427 0.491***  0402"% 0066™ 0.077"" -0.068" | 046"  0441%* 0397**" 0449 0429"** 0.098""  0.104""
isn_seas -{ 0175 0377  0.106"* | 0447 0.022 0.541%** 0495 (0.5945 0.499%*  0.512***  0.098"*  0.138" -0.031 0.463***  0416"*  041***  0454** 0429*** 0.133"**  0.148"
isn_locl - 0.1857* | 0.426** 0.062" | 0476 0.027 05447 0542 0594 0.538**  0.85** 0117 0154 0077 | 0.508** 0457 0404™ 047" 0429 0471 0.157
isn_org - 0.185** | 0.376*** 0.096** = 0.379** 0.027 0.524***  0491***  0499**  0.538** 0515+ 0.039 0.065** 0.006 0.539%% " 0375** 0.361** 0476 0303** 0131 0.143"*
isn_susp -| 0.132*** = 0.364*** 0.039 0515 0 055"  0492** 0512 055" 0.515"" 0071*  0.116"* -0.109** [OS4SEE 0.461***  0.39**  0485"%  0431** 0.146™*  0.143"*
isn_meatf -| 0277** 0098  02"*  0202"* -0046* 0094**  0066™ 0098 011" 0038  0071** 013" 0009  0.128"* 0.118"™* 0065 0033 | 0.345"* 0.327""
isn_dairye - 0278"* 0.126** 0168 0241"*  .0032  0.119"* 0077** 0138 0154** 0065*  0.116"* 0.102*** 003  0149"* 0132+ 0081** 0064* 0362 0339"*
isn_cosm -| 0162  -0012 | 0832"" -0.134"* 0028  -0.055' -0.068"  -0.031 -0.077"" 0006  -0.109*  0.13"*  0.102"" 0025 -0.402**  -0036  -0.036  -0.037  0.19"*  0.195""
isn_petf -| 0.167° 0354 0077 | 0.389™ 0039 (1083 046" 0463 0508 0539054t 0.009 0.03 -0.025 0.367"* 0.355""  0.447"" 0457 | 0067  0.097""
isn_aircond -  0.205™**  0.357** 0.01 0478 -0.004 0439 0441 0416™ 0457 0375 0461 0.128™ 0.149™ -0.102"* 0.367*** 0471 0404 0375 0159  0.14"*
isn_peakh — 0.186™*  0.289"** 0.02 0.385"* 0.024 0.361***  0.397*** 041"  0404** 0361"** 039™* 0.118" 0.132" -0.036 0.355"*  0.471%* 0.368"*  0.368"** 0.145™"  0.144"
isn_transp - 0.163*** | 0.425* 0.017 0.456** 0.011 0.504***  0.449™*  0454"** 047"  0476*** 0485*** 0065  0.081* -0.036 0.447***  0404*** 0368 0434 011" 0126
isn_speeddriv - 0.144™* = 0.342*** 0.038 0.393* 0.014 0432 0429™* 0429  0420™* 0393 0431* 0.033 0.064* -0.037 0.457***  0.375** 0368  0.434*** 0.08**  0.077*
isn_online - | 0.354**  0.154"*  0271*** 0.153"* 0013  0.141** 0098™  0.133** 0.171** 0131"* 0146  0345"* 08362"* 019" 0067 0.159"* 0145 011"  008"* 0483

isn_deliv — = 0.342** 0119"** 0226** 0153"* 0007  0.142** 0104** 0148 0157*** 0143 0143 0327"* 0339"* 0195™* 0097***  0.14** 0144 0126"* 0077 | 0483
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SCHOOL

IMT Results of the survey on food and related
choices

e |ow weight of determinants, vast majority of variance explained by norms
(between 0.15 and 0.35) ;

e Ingredients attention is an exception since it's related more to the

determinants (R”2 = 0.17 without norms, 0.31 with norms and 0.36 with
everything);

® Some overlap in many cases, the total is lower than the sum of the 2. Very

influential determinants for sustainable product choice even more than
norms (0.33 vs 0.27) — highest variance explained by the full model
(41%);

® Most influential norms on meat and fish (45% full model vs 46% full

model) — similar pattern but with lower var explained for dairy and eggs
and animal based cosmetics and apparel choice



SCHOOL

IMT |soies The (partially explored) research questions

LUCCA

T of the study

The study aims to verify also:

RQ1: What variables tend to show a higher association with the performance of a
certain behavior?

RQ2: To what extent do these associations vary across behaviors?

RQ3: To what extent do the hypothesized relationships (H1-H8) vary across cognitive
style tendencies (derived through CRT performance)?

RQ4: What are the characteristics of the people showing the highest and the lowest
positive impact on climate change?

RQ5: What are the characteristics of the people showing the highest and lowest positive
impact on biodiversity?



SCHOOL

IMT o™ The ranking of the clusters’ impacts to select on
which clusters to intervene (Ivanova et al,,
2020; Diaz & Mahli, 2022)

Estiamated impact (from the highest to the lowest) Estimated modifiability of cluster-related behaviors

Animal based products
choice 3

Attention to labels,
preparation and packaging of 2
products

5
Legend:
The darkest i _ B
colors Energy-related behaviors 4
represents a . J
higher
estimated § R
impact. Products use frequency 1
- J
4 N
Online buying behaviors (*) 6
. J

* Online buying behaviors cluster was difficult to be placed in the ranking, given its highly variagble impact.



