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Abstract

This study examines Italian adolescents” willingness to use electronic devices rather than
printed paper for reading and writing activities, a behavioural choice that differs from
more conventional pro-environmental actions due to its implications for learning and
well-being. We design an online vignette experiment with two informational conditions: an
individual-impact and a social-impact treatment. Socially framed information is associated
with a higher propensity to prefer digital tools relative to individual framing, although
overall treatment effects are modest. Stronger treatment responsiveness emerges only
when students reflect on avoidable printing practices. Preferences are primarily shaped by
socio-demographic factors, particularly gender, educational background, and health and
environmental attitudes. Paper is valued for its perceived benefits to reasoning, memory,
and reading enjoyment, while digital tools are favoured for their ease of writing and editing.
Even if not fully generalizable, our findings highlight the atypical nature of a paper—digital
trade-off: when consumption choices involve cognitive or identity-related considerations,
sustainability-based messages alone may be insufficient.

Keywords: paper—digital trade-off; pro-environmental behaviour; adolescent preferences;
vignette experiment; sustainable education; behavioural framing; environmental attitudes

1. Introduction

Ten years ago, the nations of the world committed to the 2030 Agenda for Sustainable
Development, which sets out 17 Sustainable Development Goals (SDG). Despite considerable
progress, global achievements remain insufficient [1]. This study focuses on one specific
dimension of sustainability: reducing paper consumption. Avoiding printing and replacing
it with electronic devices is recommended in both SDG 13 (Climate Action), which calls
for urgent measures to tackle climate change, and SDG 15 (Life on Land), which aims to
promote the sustainable use of terrestrial ecosystems [2,3].

The trade-off between paper consumption and the use of digital tools is widely debated
in the literature. Paper production generates both direct environmental damage, through
solid-waste generation, and indirect harm via emissions and ecosystem degradation linked
to deforestation [4]. These costs may incentivize a shift toward digital alternatives. At the
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same time, digital resources entail environmental costs that are often underestimated. In-
ternet infrastructures are highly energy-intensive and generate significant CO, emissions,
while the production and end-of-life management of digital devices rely on the extraction of
natural resources and contribute to growing volumes of electronic waste [5]. Although dig-
ital technologies should, in principle, reduce the need for printed materials, they may also
generate a rebound effect, called the “Jevons paradox”: efficiency gains may unintention-
ally increase resource consumption [6]. In the case of paper, this phenomenon has been
reframed as the “paperless office (PLO) paradox”, as the introduction of computers and
internet technologies has often increased—rather than decreased—printing volumes [7-9].

Shibata and Omura [10] argue that digital tools are still unable to replace paper in tasks,
such as handling large quantities of sheets or facilitating quick note-taking, and may never
substitute its sensory dimensions (i.e., “smell of paper”). Life-cycle assessments comparing
printed newspapers with electronic formats show that the environmental footprint of
printed paper remains significantly higher, underscoring the potential benefits of digital
alternatives in the publishing sector [11]. It is, however, necessary to recall that electronic
devices have their own environmental impact, and efficiency alone is insufficient: excessive
reliance on electronic devices, without consumption guided by sufficiency principles
alongside efficiency, may produce an even larger environmental footprint [12,13].

Considering the ongoing debate in the literature on the benefits and drawbacks of
new technologies, we discuss the outcomes of a pilot study on adolescents’ preferences for
digital tools versus paper in everyday school-related tasks. Using a vignette experiment, we
assess how different informational frames—specifically, social versus individual messages—
shape these stated preferences. In doing so, we focus on self- versus other-focused framings,
drawing on the notion of social distance to evaluate their effectiveness [14].

This study has two main objectives: First, it documents adolescents’ preferences re-
garding the use of paper and electronic devices for reading and writing tasks. Second, it
provides policy-relevant insights into how informed and responsible consumption choices
may be encouraged, taking into account both the advantages and the drawbacks of each
medium. Guided by the Theory of Planned Behaviour [15], we also investigate the moti-
vations underlying adolescents’ preferences for paper or digital devices. In doing so, we
explore not only the subjective norms that influence their choices but also the identity-based
factors, such as the way students recognise themselves as learners and the habits through
which they construct their learning identity, which may shape them [16].

This study adopts an explicitly exploratory perspective. The paper—digital trade-off is
treated as a heterogeneous behavioural domain, in which environmental considerations
intersect with cognitive, educational, and identity-related factors. Rather than offering a
definitive conceptual hierarchy, the analysis provides an initial empirical orientation by
identifying the dimensions along which adolescents’ preferences tend to vary. The results
should therefore be interpreted as suggestive, serving as a basis for more targeted and
theoretically refined investigations into the paper—digital divide during adolescence.

The remainder of this paper is organised as follows. Section 2 reviews the relevant lit-
erature and discusses the conceptual background. Section 3 presents the research questions
and hypotheses. Section 4 describes the materials and methods, including the experimental
design and the survey instrument. Section 5 reports the main results, together with ro-
bustness checks. In Section 6, we discuss the results and highlight the limitations of our
approach. Section 7 concludes and discusses implications for policy and future research.

We find that although Italian adolescents appear almost evenly divided between paper
and digital tools, their preferences vary substantially with gender, educational level, school
track, and attention to health-related issues. Moreover, choosing between paper and digital
devices involves a trade-off that may influence comprehension and learning. In this regard,
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it is noteworthy that adolescents report a strong familiarity with printed paper, consider it
irreplaceable for reading, and perceive it as supporting reasoning and memory.

2. Literature Review
2.1. Youth for Sustainability

Given the urgency of achieving the SDGs and the difficulties in meeting these targets, it
is crucial to take action [17], particularly by engaging younger generations. Since the 2000s,
the number of contributions assessing youth decision-making and preference formation
has grown substantially. Adolescents represent the main actors of future society [18]
but are also at a crucial stage of their personal development [19]. Teenagers are active
economic agents who respond predictably to incentives and provide valuable insights into
how adult behaviour develops [20]. Studying adolescents helps determine whether the
behavioural patterns observed in adults are the result of developmental processes or are
already present at early stages of decision formation [21], and it also sheds light on how
targeted interventions might shape future behaviour [22].

A growing body of research examines adolescents’ pro-environmental concerns, al-
though the nature of their pro-environmental behaviour (PEB) remains underexplored [23].
Most of the academic literature on environmental perceptions and behaviours focuses on
adults rather than children and adolescents [23], partly due to ethical and practical chal-
lenges associated with conducting research with minors. Nevertheless, young individuals
represent the adults of tomorrow, and understanding adolescents’ environmental attitudes
and behaviours has become increasingly important [22]. Lisboa et al. [24] document that
specific personality traits and emotional intelligence play a relevant role in shaping PEBs
among adolescents, in line with the existing evidence for adults. Balundé et al. [25] show
that biospheric values and environmental self-identity, mediated by personal norms, pre-
dict a broad set of PEBs—including recycling, sustainable travel, environmentally friendly
purchases, and drinking tap water. In addition, Grenhgj and Thegersen [26] find that
adolescents’ pro-environmental motivation depends on family norms, parents’ environ-
mental values, and autonomy-supportive parenting. Similarly, Collado et al. [27] show
that parents” and peers’ descriptive and injunctive norms have both a direct effect on
adolescents” pro-environmental behaviour and an indirect effect mediated by personal
norms. Henriks [28] finds that adolescents” support for climate policies declines as policies
become more costly or intrusive. Still, adolescents appear highly sensitive to the social
dimension of environmental action, responding positively to PEBs displayed by peers [29].
However, when narrowing the focus to adolescents’ preferences for paper versus digital
tools, the literature becomes considerably more limited, and this trade-off remains largely
unexplored within the field of economics.

2.2. The Paper-Digital Trade-Off

Discouraging the use of printed paper in favour of digital devices has delicate implica-
tions for adolescents. In recent years, young people have experienced high levels of access
to and use of electronic devices in their daily lives [30,31]. Yet, several studies caution
against interpreting this as positive: intense technology use is negatively associated with
sleep quality [32] and positively associated with eyestrain [33].

Loh and Sun [34] observe that in adolescents’ reading habits, physical books and digital
texts tend to complement each other: the former remains their preferred reading medium,
while the latter is used when printed copies are unavailable or for reading news and
sources that need to be accessed instantly. Conversely, Joon and Joan [35] find that digital
devices lead adolescent readers to adopt a reading approach that is overly superficial and
hurried, undermining comprehension compared with physical copies. In addition, public
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debate often tends to overestimate young people’s preference for e-books, whereas printed
copies still appear more effective in increasing their enjoyment, engagement, and reading
culture [36,37].

Despite these concerns, promoting sustainable behaviours among adolescents remains
crucial, including with respect to paper waste. Generation Z—namely, the cohort of people
born from 1997 to 2012—is proving to be sensitive to environmental issues and ready to
take action [38], and they can also play a crucial role in raising the awareness of their
own parents, for example, concerning the careless use of paper for printing activities [39].
As indicated by Balundé et al. [25], improving young people’s PEB depends not only on
the development of an environmental self-identity but, above all, on changes in the habits
and in the social and personal norms that adolescents set for themselves. Accordingly,
there is a need to design targeted interventions, which typically involve examining specific
communication strategies in the form of advertising campaigns or a series of informational
lessons [40-43].

2.3. Vignette Experiments

There is broad agreement in the academic literature on the importance of promoting
PEBs among adolescents through communication-based interventions. Tversky and Kah-
neman [44] showed that alternative formulations of equivalent problems might lead to
different decisions. Nowadays, information provision is widely used as a non-price policy
tool, and vignette experiments have become a common survey-based method for eliciting
behavioural responses. Vignettes present brief scenarios or informational cues designed to
capture respondents’ judgments or stated preferences [45].

Recent studies illustrate their usefulness in environmental research. Koessler et al. [29]
experimentally examine how information about peers’ behaviour shapes adolescents’ per-
ceptions of prevailing social norms and their own decision-making. The authors show
that individuals respond more strongly to information about others” behaviour when
the described behaviour aligns with their self-interest. Hoffmann et al. [46] show that
support for anti-deforestation projects increases when individuals perceive direct, cer-
tain outcomes. Blobaum et al. [47] find that comparative feedback is the most effective
psychological intervention for promoting energy saving. Overall, the evidence indicates
that people respond more strongly to specific, action-oriented messages—especially when
socially framed—than to abstract appeals focusing on individual responsibility [48,49].

3. Aims of This Study

The purpose of this study is to examine adolescents” willingness to reduce paper
waste by balancing the use of electronic devices. In light of the benefits and drawbacks
highlighted in the existing literature, we do not treat paper and digital tools as perfect
substitutes. Rather, we seek to understand how a more moderate and aware use of paper
can be encouraged when appropriate. With a growing literature studies preference forma-
tion among younger generations [20]—especially their pro-environmental attitudes and
consumption choices [18,24]—the paper—digital trade-off has received limited attention
from an economic perspective. This trade-off is especially relevant during adolescence, as it
intersects environmental considerations with identity formation and educational outcomes.
We contribute to this literature by providing novel experimental evidence on how social
versus individual information framing affects stated preferences related to paper consump-
tion. In addition, we examine socio-demographic heterogeneity in these preferences and
explore the motivations underlying adolescents’ choices. This study addresses three main
research questions:
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RQ1:What individual, social, and demographic characteristics are associated with adoles-
cents’ preferences for electronic devices over printed paper?

RQ2: How does adolescents’ inclination to prefer paper change when they are presented
with information emphasising the social rather than the individual impacts of their
behaviour?

RQ3: What motivations underlie adolescents’ preferences for paper versus electronic devices
in reading and writing activities?

Research Hypotheses

As shown in Figure 1, our theoretical framework conceives the paper—digital choice as
the outcome of a layered process linking underlying psychological dispositions, evaluative
trade-offs, and informational cues.

/ PSYCHOLOGICAL AND MQOTIVATIONAL \
MECHANISMS ON PEBs

- Self-identity and personal norms
(Balundé et al., 2020)
- Family norms and parents’ environmental values
(Granhagj & Thegersen, 2017; Collado et al., 2013)
- Personality traits and emotional intelligence

K (Lisboa et al., 2024)

PAPER-DIGITAL TRADE-OFF

- Environmental motives vs. non-environmental
self-relevance (learning, cognition, well-being)

- Habit persistence and cognitive benefits of paper
(Shibata and Omura, 2020)

v

/— INFORMATIONAL FRAMING

- Social framing

{collective and environmental consequences)
- Individual framing

(personal benefits and costs)

v

STATED PREFERENCES AND BEHAVIORS

- Preferences for paper vs. digital tools
- Heterogeneity by demographic and social
characteristics (gender, age, school, etc.)

Figure 1. Conceptual and methodological flow [10,24-27].
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At the individual level, self-identity, personal and family norms, and broader per-
sonality traits shape baseline orientations towards pro-environmental behaviour. These
predispositions structure how students evaluate the paper—digital trade-off, where environ-
mental concerns may conflict with learning-related, cognitive, or well-being considerations,
as well as with habit persistence.

Within this motivational space, informational framing—whether emphasising so-
cial/environmental consequences or individual costs and benefits—acts as a proximal trig-
ger that can reorient the evaluation of the trade-off. The resulting configuration translates
into stated preferences and reported behaviours, with heterogeneity across demographic
and social characteristics.

On this basis, we formulate three hypotheses. The first two concern the determi-
nants and potential effects shaping adolescents’ preferences, while the third relates to the
motivations underlying these choices:

HP1 (Determinants): Preference toward electronic devices over printed paper is mainly affected
by parental background [26,27] and awareness about environmental issues [25,27].

HP2 (Treatment): Informational framing affects adolescents’ stated preferences: social fram-
ing is expected to be more effective than individual framing in shaping adolescents’
stated preferences towards digital devices [48,49].

HP3 (Motivations): Adolescents prefer paper for its advantages for learning and cognitive
processes, while electronic devices are preferred for comfort and habits [34,35].

4. Materials and Methods
4.1. The Survey

This experiment was conducted online in Spring 2022 and administered via Qualtrics.
The survey was distributed to Italian high schools thanks to a collaboration with the non-
profit organization Fondazione Mondo Digitale (FMD) (Fondazione Mondo Digitale is a
Rome-based Italian nonprofit foundation promoting digital skills, innovation, and social
inclusion through education and training programs. More information is available at this
link: https:/ /www.mondodigitale.org/, accessed 18 February 2026). The questionnaire
received ethical approval from the University of Siena’s Ethical Committee (CAREUS).
The administration of the questionnaire was coordinated by teachers, who received stan-
dardized instructions from FMD and allowed students to complete the survey during class
time; participants were not compensated. All participants provided informed consent
and were informed that their responses were fully anonymized. Although we could not
prevent schools from self-selecting into collaboration with FMD, there was no self-selection
at the student level. The project primarily involved students in the final stage of secondary
education. In fact, 87.5% of the surveyed students were aged 17 or older, while only 12.5%
of the sample consisted of students aged between 13 and 16.

A stylised overview of the survey process is presented in Figure 2. The first block of
the survey collects demographic information, including gender, age, type of high school,
region of residence, and parents” educational attainment. Next, we gather information
concerning students’ health, sleep patterns, and self-medication habits, in line with research
suggesting that adolescents with a higher propensity for internalising problems are more
likely to use over-the-counter medicines [50,51]. This section of the questionnaire was then
excluded due to low internal consistency, as Cronbach’s alpha values were consistently
below 0.60, even after attempting item-selection procedures [52]. The excluded battery of
questions asked respondents to rank the following items in order of priority: a balanced
diet, physical activity and sport, social relationships, health-related prevention, the quantity
and quality of sleep, and attention to the use of medication. In addition, this study also
excluded a question asking about the number of hours slept per night, as well as one
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concerning the type of remedy chosen to relieve headaches. The latter was asked on the
basis of evidence from Krettenauer [53], who finds that the use of natural remedies acts as
a mediating factor in PEBs.

Gender, Age, City, School, Region,
Father and Mother Education

[ Intro, demographics ]{

!

d How much do you care about...?
[ Attention J { physical health, mental health, overall well-being }

[ Awareness J {

How mindful are you of...?
paper use, sustainable mobility, resource waste

Treatments:
Social: average paper use in Italy
Individual: reading on paper vs screens
Contral: no info

Randomized
Treatments

Imagine you need to take notes or write an essay. Prefer paper or computer?
Why?
When you read a book for leisure. ..

J Think of your last tickets (concerts, events). How often did you print them?

[ Preferences

Figure 2. Flow of the survey. In the block “Randomized Treatments”, each individual is ran-
domly assigned to one of three treatments. The text of the survey is reported in Appendix A,
in Tables A1 and A2.

The survey continues with questions assessing the extent to which respondents care
about physical and mental health and overall well-being (block called “Attention” in
Figure 2), and how mindful they believe they are regarding issues such as nutrition, paper
consumption, sustainable mobility, physical activity, and resource waste (“Awareness”).

In the experimental block (“Randomized Treatments”), we explore the propensity to
reduce paper waste in favour of the use of electronic devices for reading and writing. Indi-
viduals are randomly assigned to one of three groups (a control group and two treatment
groups). Each treatment condition consisted of a single vignette: treated participants were
exposed either to a vignette providing information about the social and environmental con-
sequences of excessive paper consumption or to a vignette outlining the personal benefits
of using paper. Individuals in the control group did not receive any vignette. Specifically,
the treatments consist of the following vignettes:

e Social Treatment: “ An Italian consumes an average of 200 kg of paper per year, and pro-
ducing this amount requires 88,000 litres of water. A family of four consumes the
equivalent of two trees each year” [54].

o Individual Treatment: “Recent studies suggest that readers are more efficient and more
aware when reading on paper than when reading on screens” [55].

e Control group: No information received.

While the social and individual dimensions are inherently interconnected—since social
dynamics can influence individual behaviour and, conversely, individual actions can scale
up to societal outcomes—the distinction between the two treatments is grounded in the
concept of psychological distance [56]. The social treatment refers to consequences that are
framed as relatively distant from respondents’ immediate personal experience, whereas the
individual treatment draws on the respondents” own subjective and everyday experience
as readers and is therefore perceived as psychologically closer.
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Finally, the last block (“Preferences”) asks about preferences for using paper or elec-
tronic devices when taking notes or writing an essay, as well as the frequency with which
students print tickets for events such as concerts. Respondents who prefer paper are asked
to indicate the reasons for this preference, while different motivations are explored for those
who prefer electronic devices. All participants are then required to rate, on a 0-10 scale,
the perceived benefits of using traditional printed books and electronic books.

4.2. Empirical Strategy

The analysis begins with the preparation of the questionnaire data. The survey initially
included 921 students enrolled in the Italian upper-secondary education system. Respon-
dents who did not complete the key questions required for the analysis were excluded.
Missing values were limited and imputed using a Random Forest algorithm, which per-
forms well with mixed data types [57-59], resulting in a final sample of 798 observations.
Where necessary, covariates were re-categorized in order to secure group sizes large enough
for meaningful analysis.

Our primary dependent variable is based on the question: “Imagine you need to take
notes or write an essay. Would you prefer to write on paper or on a laptop?” Responses were
recorded on six ordered items ranging from ‘Always on paper’ to ‘Always on laptop’. For an-
alytical purposes, the variable was dichotomised with preference for paper coded as 0
and preference for laptop coded as 1. This transformation allows estimation using a Logit
model, following a preliminary bivariate Chi-square test assessing associations between
treatment assignment and stated preferences. As shown in Figure 3, the distribution dis-
plays a clear discontinuity between pro-paper and pro-laptop responses. Moreover, opting
for an ordered logit model would create interpretation difficulties, particularly given the
risk that the proportional odds (parallel lines) assumption may not hold. Given the ex-
ploratory scope of the study, we adopt a parsimonious modelling strategy and focus on
the direction of associations between covariates and students’ dichotomised preferences.
Additionally, to limit overfitting and multicollinearity issues, covariates were selected
through stepwise regression based on the Akaike Information Criterion (AIC) [60], also
taking into account the possible presence of interaction terms between all the covariates
included. The risk of overfitting is especially pronounced when including all possible
interactions among predictors; therefore, an AIC-based selection procedure is particularly
appropriate. Far from being a purely data-driven process, the results of the stepwise
procedure were carefully evaluated in light of our theoretical framework. In particular,
the procedure consistently excluded all health-related factors, which showed no statistical
significance in any model specification while absorbing a substantial share of variance in a
substantively uninformative way. In Section 6, we elaborate on how, in light of our results,
health-related factors appear to be unrelated to the decision-making process underlying
the paper—digital trade-off.

As a robustness check, we additionally examine the association between treatment
assignment and the reported frequency of printing event tickets using a bivariate analysis.
Finally, declared motivations for preferring paper or electronic devices are illustrated
using boxplots.
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Figure 3. Distribution of answers for the question: “Imagine you need to take notes or write an essay.
Would you prefer to write on paper or on a laptop?”

5. Results

This section presents the results of the analysis. Section 5.1 provides a description
of the sample, Section 5.2 analyses the propensity to prefer electronic devices over paper,
Section 5.3 explores the preference for printing on paper, and Section 5.4 examines the
motivations reported by students in relation to their responses.

5.1. Sample

Table 1 summarises the main covariates employed in this article. The columns referring
to the treatment and control groups illustrate how the randomisation of treatments was
effective in maintaining a good balance across individual characteristics, thereby creating
three comparable groups.

The first variable included in Table 1 is the Italian macro-region, dichotomised into
North and Centre-South due to the small number of southern schools participating in
the study (39% vs. 61%). We acknowledge the limitations of this dichotomous approach;
nonetheless, we consider it sufficient for capturing the well-known disparities in the
Italian upper-secondary education system, where the North is characterised by students
with both higher academic performance and socio-economic backgrounds. Indeed, Italy
is known for experiencing the so-called North—South divide, whereby Southern regions
consistently emerge as disadvantaged across multiple indicators, such as employment rates,
while Northern regions have undergone more advanced processes of industrialisation
and tertiarisation [61]. Consistently with this pattern, students in Northern Italy also
achieve higher scores in the INVALSI assessments—annual tests designed to evaluate
whether Italian students have attained the key competencies required by national curricular
guidelines [62].

Given the widely documented positive relationship between educational attainment
and PEBs [63-65], we include the highest education level achieved by students’ parents,
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categorised as follows: families where neither parent completed upper-secondary education
(25%), families where at least one parent holds an upper-secondary qualification (42%),
and families where at least one parent holds a university degree (33%). Moreover, students
can be differentiated by the type of school they attend. In particular, high schools are
grouped into Lyceums (i.e., the most academic track within the Italian upper-secondary
education system) (48%), technical institutes (42%), and other types of high schools (11%).

Table 1. Descriptive statistics.

Individual Characteristics Total Social Treatment Individual Treatment Control Group
Macro-region:
North 0.39 0.40 0.40 0.38
Centre-South 0.61 0.60 0.60 0.62
Parental Education:
Less than HS 0.25 0.22 0.25 0.27
At least one HS 0.42 0.43 0.42 0.42
At least one Uni 0.33 0.35 0.33 0.31
Gender:
Males 0.54 0.54 0.50 0.57
Females 0.42 0.42 0.45 0.39
Others 0.04 0.04 0.05 0.04
School:
Lyceum 0.48 0.46 0.50 0.48
Technical School 0.42 0.42 0.41 0.42
Other HS 0.11 0.12 0.09 0.10
Continuous Indexes:
Awareness 9.55 (2.59) 9.57 (2.46) 9.53 (2.75) 9.57 (2.57)
Attention 11.32 (2.47) 11.18 (2.24) 11.45 (2.61) 11.34 (2.55)
Treatment:
Social 0.35 1
Individual 0.32 1
Control 0.33 1
No. of observations 798 279 258 261

This table reports proportions for categorical variables and means and standard deviations (between brackets)
for continuous variables. Background colouring is used to visually separate the different blocks of information
within the table.

Students’ gender is considered through the dichotomous distinction between males
(54%) and females (42%). For inclusiveness and with respect to respondents’ sensitivity, we
additionally include a residual category for those who identify with other genders and/or
prefer not to disclose this information.

As previously shown in Figure 2, our survey included two batteries of questions aimed
at assessing awareness of environmental topics such as paper usage, mobility, and resource
waste, as well as levels of attention relating to physical and mental health and overall
well-being. Acknowledging the inherent limitations of self-reported information, we
computed composite scores for each battery after verifying internal consistency through
Cronbach’s alpha (¢ = 0.771 for Awareness and « = 0.772 for Attention). Since these
batteries of questions are composed of three items each and measured on a 0-10 scale,
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the resulting indicators range from 0 to 30, with average values of 9.55 for Awareness and
11.32 for Attention.

Our dependent variable investigates whether students prefer writing with pen and
paper or typing on a laptop. Figure 4 presents these proportions, both for the entire sample
and separately by treatment group, providing an initial indication of whether the vignettes
may have influenced students’ perceptions. The reported p-value refers to a Chi-square test
for differences between groups, which does not allow us to reject the null hypothesis of
no difference.

Nonetheless, it is worth noting that the only group in which more than 50% of students
report preferring electronic devices over paper is the one that received the social treatment.

p=0.212
100%
75% 529 = 47% 51%
c
.‘8 Preference for:
8 50% Paper
DE_’ Electronics
25% 48% 45% 3% 49%
0%
> & xS &
CJo(‘\é &Ab\} %OG «0\‘

Treatment group
Figure 4. Sample composition of preferences for paper and electronics by treatment.

5.2. Analysis of Preferences: Paper vs. Electronics

As outlined in Section 4.2, we estimate a Logit regression on a binary dependent variable
representing the likelihood of preferring the use of electronic devices over pen and paper for
reading and writing. Table 2 reports the results of a stepwise selection procedure based on
the Akaike Information Criterion (AIC) across three models. Model 1 includes all selected
covariates without treatments; Model 2 adds the treatment variables; and Model 3 incorporates
a set of theoretically meaningful interactions. The proposed models yield pseudo-R? values
between 0.045 and 0.056. Unlike the R? in linear regression, pseudo-R? does not represent
the proportion of variance explained; rather, it is a relative goodness-of-fit measure based
on improvements in model likelihood compared to a null model. As such, these values
indicate a modest but acceptable improvement in fit, which is in line with expectations for
individual-level behavioural outcomes estimated through logistic models [66,67].

Across all three models, no meaningful effects emerge for Italian macro-region, type
of high school, awareness, or attention. Conversely, students from highly educated families
and male students emerge as more likely to prefer the use of electronic devices.

These findings do not change substantially when the treatment variables are intro-
duced. Indeed, neither of the two treatments shows a statistically significant effect relative
to the control group. Nonetheless, a statistically significant difference emerges when
comparing the social and individual treatments (,Blnd vs. Soc = —0.345; 01nd vs. s0c = 0.180;
p-value < 0.1). This result weakly confirms that adolescents may be more responsive to
arguments concerning the environment and society as a whole rather than to arguments
framed solely at the individual level.
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Table 2. Logit models: estimation results.

Logit Models—Dependent Variable = 0 If Paper Is Preferred; =1 If Electronics Is Preferred

Independent Variables Model 1 Model 2 Model 3
6 & 4 & B g
[Conf. Int.] [Conf. Int.] [Conf. Int.]
Macro-region (Ref: North)
Centre-South 0.193 (0.217) 0.187 (0.217) 0.196 (0.218)
[—1.685; 1.097] [—0.239; 0.614] [—0.231; 0.623]
Parental Education (Ref: Less than HS)
At least one HS 0.260 (0.883) 0.278 (0.886) 0.182 (0.898)
[—1.469;2.002] [—1.458; 2.026] [—1.578; 1.951]
At least one Uni 1.874 % (0.898) 1.860 ** (0.898) 1.795 ** (0.904)
[0.129; 3.661] [0.116; 3.645] [0.038; 3.593]
Gender (Ref: Males)
Females —0.405 ** (0.183) —0.404 ** (0.184) —0.398 ** (0.185)
[—0.765; —0.047] [—0.765; —0.044] [—0.762; —0.036]
Others 0.589 (0.404) 0.604 (0.404) 0.636 (0.407)
[—0.183; 1.415] [—0.166; 1.431] [—0.139; 1.468]
School (Ref: Lyceum)
Technical School 0.089 (0.485) 0.060 (0.487) 0.249 (0.538)
[—0.876; 1.034] [—0.909; 1.008] [—0.816; 1.299]
Other HS 0.205 (0.445) 0.177 (0.446) —0.372 (0.588)
[—0.674; 1.078] [—0.704; 1.053] [—1.577; 0.752]
Continuous Indexes
Awareness —0.033 (0.030) —0.034 (0.030) —0.036 (0.030)
[—0.091; 0.025] [—0.092; 0.024] [—0.095; 0.022]
Attention 0.025 (0.057) 0.029 (0.057) 0.021 (0.058)
[—0.086; 0.137] [—0.082; 0.142] [—0.093; 0.135]
Treatment (Ref: Control)
Social - - 0.224 (0.179) 0.212 (0.258)
- [—0.126; 0.575] [—0.294; 0.720]
Individual - - —0.122 (0.183) —0.049 (0.261)

[—0.481; 0.237]

[—0.562; 0.464]
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Table 2. Cont.

Logit Models—Dependent Variable = 0 If Paper Is Preferred; =1 If Electronics Is Preferred

Independent Variables Model 1 Model 2 Model 3
6 & 4 & B g
[Conf. Int.] [Conf. Int.] [Conf. Int.]
Interaction Terms
Centre-South x Other HS 2.317 ** (0.971) 2.349 ** (0.974) 2.362 ** (1.039)
[0.641; 4.594] [0.664; 4.631] [0.656; 4.865]
Centre-South x Technical School 0.544 (0.443) 0.579 (0.444) 0.558 (0.444)
[—0.311; 1.434] [—0.279; 1.471] [—0.300; 1.450]
At least one HS x Other HS —0.489 (0.607) —0.487 (0.610) —0.694 (0.661)
[—1.689; 0.700] [—1.693; 0.708] [—2.013; 0.593]
At least one Uni x Other HS —2.140 ** (0.953) —2.199 ** (0.957) —2.758 *** (1.025)
[—4.289; —0.424] [—4.354; —0.474] [—5.032; —0.904]
At least one HS x Technical School —1.041 ** (0.417) —1.044 ** (0.419) —1.047 ** (0.419)
[—1.866; —0.228] [—1.873; —0.229] [—1.876; —0.232]
At least one Uni x Technical School —0.534 (0.447) —0.551 (0.449) —0.540 (0.448)
[—1.416; 0.339] [—1.436; 0.325] [—1.425; 0.335]
At least one HS x Attention 0.023 (0.075) 0.020 (0.075) 0.029 (0.076)
[—0.124;0.170] [—0.127; 0.168] [—0.120; 0.179]
At least one Uni x Attention —0.145* (0.077) —0.145* (0.077) —0.138 * (0.078)
[—0.298; 0.005] [—0.297; 0.005] [—0.292; 0.013]
Social x Other HS - - - - 1.493 ** (0.692)
- - [0.176; 2.910]
Individual x Other HS - - - - 0.178 (0.791)
- - [—1.404; 1.735]
Social x Technical School - - - - —0.288 (0.378)
- - [—1.031; 0.453]
Individual x Technical School - - - - —0.214 (0.385)
- - [—0.969; 0.540]
Constant —0.279 (0.706) —0.337 (0.716) —0.259 (0.724)
[—1.685; 1.097] [—1.764; 1.055] [—1.702; 1.150]
AIC 1092.093 1092.261 1092.037
Pseudo-R? 0.045 0.048 0.056
No. of observations 798 798 798

Note: * p <0.1; ** p < 0.05; *** p < 0.01. The variable selection is generated after a stepwise selection based on the Akaike Criterion (AIC). Background colouring is used to visually
separate the different blocks of information within the table.
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Strengthening the positive association with social argument, more meaningful associa-
tions with the use of electronic devices emerge when considering the selected interactions,
as shown in Model 3 of Table 2. Indeed, students from the Centre-South attending residual
types of high schools, particularly when exposed to the social treatment, seem to be more
likely to prefer the use of electronic devices over pen and paper. Conversely, students from
highly educated families who do not attend Lyceums, or those who perceive themselves as
having high levels of attention to health and well-being, appear to favour the use of paper.
Although this result may seem counterintuitive within a framework focused on reducing
paper consumption, it is discussed in greater depth in Sections 6.1.1 and 6.3.

Meanwhile, Figure 5 provides a deeper insight into the estimated effect of the treat-
ments based on the two continuous indicators, namely Awareness of sustainability issues
and Attention to own health and well-being. While the likelihood of preferring the use of
electronic devices increases as Attention increases, the opposite pattern is observed for
Awareness. Our explanation for this evidence is that being informed about what should be
done is not automatically or necessarily associated with actually engaging in the behaviour.
Conversely, being an attentive individual, with regard to a broad concept of health, posi-
tively affects the likelihood of adopting PEBs. In both cases, on average, the likelihood of
adopting the use of electronic devices is approximately 5% higher among students who
received the social treatment.

Predicted Probabilities - Awareness Predicted Probabilities - Attention
0.7
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w
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Treatment % 0.5 Treatment
= Control g // — Control
o
Individual o 0.4 / Individual
[3]
== Social E == Social
©
o
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Figure 5. Predicted probabilities: Awareness of sustainability issues and attention to health and well-being.

Although treatment—control differences are not always statistically significant across
model specifications, the contrast between social and individual framing remains statisti-
cally robust. In agreement with the main literature, our results also seem to indicate that
social arguments would exert a meaningful positive influence.

5.3. Robustness Check: Analysis of Preferences Toward Printing

Another question proposed to participants after receiving the treatments was ‘Think
about the last times you bought a ticket (for concerts, exhibitions, events, etc.). How often did you
print it?” Responses were categorised as “rarely”, “sometimes”, and “frequently”. This is a
particularly interesting question to ask after the treatment, as it requires respondents to

recall an action that has already occurred.
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Figure 6 reports the results of a Chi-square test, which indicates that responses differ
statistically across treatment groups. Interestingly, 65% of respondents in the control group
reported having printed tickets on recent occasions, compared with 57% of those in the
social treatment group and 54% in the individual one. However, while only 9% of respon-
dents in both the control and social groups declared printing ‘frequently’, the percentage
rises to 16% among participants in the individual group.

A possible explanation is that the information provided through the vignettes
prompted students to reassess what they perceive as wasteful paper use through a more
critical and self-reflective lens, making treated individuals less likely to report that their
printing behaviour occurred “rarely”.

. p=0.0176

75%

g Amount of Print:
.'g . Rarely
0/
8‘ 50% . Sometimes
[
o

. Frequently
25%

0%

Treatment group

Figure 6. Analysis of preferences towards printing.

As shown in Figure 7, this result points in the same direction when looking at the
estimation of predicted probabilities through an ordered logit model. As can be observed
when focusing on the control group, statistically significant differences emerge when
it is compared to the social treatment, unlike what occurs when it is compared to the
individual treatment.
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Figure 7. Predicted probabilities by treatment for the amount of print estimated through an ordered
logit model (LogLik = —721.14; AIC = 1466.29; Brant Test: x*=10.877; p-value = 0.367).
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Once again, the statistically significant differences suggest that, when provided with
information about the social impacts of paper consumption, students tend to report making
less parsimonious use of printing. As will be discussed in Section 6, this may indicate that
students exposed to the social treatment are more inclined to reassess their consumption
in a more conscious and reflective manner. However, it is also necessary to consider the
possibility that these findings may be partly driven by social desirability bias.

5.4. Insights About the Motivations for Preferring Paper or Electronic Devices

Having analysed which Italian adolescents are more likely to reduce their paper
consumption and which arguments are most persuasive for them, we now turn to the
motivations behind their preference for paper or electronic devices for writing and reading.

Figure 8 summarizes the results of two different questions included in the survey.
The first question asked respondents who declared a preference for paper: “Why do you
prefer writing on paper?” The second question was asked to students who preferred electronic
devices: “Why do you prefer writing on a computer?” The first battery consists of four items,
while the second includes three, and both are measured on a 0-10 scale.

Looking at the left side of Figure §, it is evident that the least relevant motivations for
preferring paper concern the lack of access to electronic devices or insufficient skills in using
them. This is unsurprising, considering that already well before 2010, an estimated 99% of
households owned at least one television, 40—-46% owned three or more different devices,
and around 60% had Internet access [30,31]. Conversely, the main reasons for preferring
paper relate to established habits and to perceived individual benefits in reasoning and
memorization. Although this preference represents a less environmentally sustainable
behaviour, such motivations remain noteworthy. Duncan and colleagues [68], for example,
identify traditional extended-text reading as the only reading habit able to foster skilled
comprehension, especially during adolescence, a life stage in which reading engagement is
estimated to drop sharply compared to earlier years [69].

Turning to the right side of Figure 8, differences among motivations for preferring
electronic devices appear less pronounced. Unsurprisingly, Italian high school students
appreciate the ease of writing and deleting text when using computers, while assigning
slightly lower importance to being too slow at handwriting or being overly accustomed to
digital tools. These findings are encouraging, given that writing habits have implications
for executive development, intelligence, and academic achievement [70], and that time
spent writing digitally does not appear to be associated with increases in literacy levels [71].

10.0

75
=)
|
Z
g 50
[
w
25
. . .
Reasoning and No computer Too slow Used to To write and Too slow Used to
memorization available using laptop paper erase easily using paper laptop
Reasons for paper preference Reasons for laptop preference

Figure 8. Boxplot of the answers to the questions: “Why do you prefer writing on paper?” (left) and
“Why do you prefer writing on a computer? (right)”.
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For the reasons mentioned above, the final question of the survey asked all respondents
to rate, on a 0-10 scale, the main advantages of traditional and electronic books. As shown
in Figure 9, the median score for the comfort and environmental advantages attributed
to e-books reaches only around 5 out of 10, indicating a moderate level of appreciation.
In contrast, students strongly endorse the value of traditional books for reading, rating
their irreplaceability above 7 on the same scale. This suggests a persistent preference for
printed books, despite widespread access to digital technologies.

10.0

7.5

5.0

Score (1-10)

25

Paper is Ebook is Eboock is
irreplaceable more comfortable more ecological

Traditional vs electronic books

Figure 9. Boxplot of the answers to the question: “When you read a book for leisure, what do you
prefer?”.

6. Discussion

This study provides evidence on Italian adolescents’ preferences for using electronic
devices rather than printed paper in reading and writing activities. This trade-off differs
from standard pro-environmental choices—such as reducing plastic consumption—because
it involves additional cognitive, educational, and health-related considerations. While
reducing paper use in favour of digital tools is generally encouraged, pedagogical research
cautions against uncritical shifts toward digital tools among adolescents, given concerns
related to prolonged screen exposure and the documented benefits of paper-based materials
for learning processes [32,33,68,69].

Although the estimated effects are modest, the analysis offers informative insights
into how adolescents process the paper—digital trade-off and helps identify directions for
future research.

6.1. Individual Determinants of Preferences

Addressing RQ1, we examined the individual, social, and demographic factors as-
sociated with preferences for electronic devices over printed paper. Following Balundeé
et al. [25] and Zukauskiené et al. [39], HP1 anticipated that preferences for electronic media
would be associated with parental background and self-awareness, the latter capturing
pro-environmental personal norms [27]. Although this hypothesis is not fully supported
by statistically significant evidence, the analysis still provides informative insights into
the relevance of these dimensions. In contrast, gender differences emerge as robust and
statistically meaningful.
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6.1.1. Education and Family Background

Preference for electronic devices is positively associated with parental university edu-
cation. This pattern is weaker—or even reversed—among students enrolled in vocational or
professionally oriented institutes, where digital literacy may be less central to educational
pathways. The emerging conclusion is that adolescents’ willingness to replace printed paper
with technological devices is closely linked both to the cultural background of their family
and to the educational track in which they are enrolled—particularly in Lyceums, which
represent the academic stream of the Italian school system. However, when students in the
residual school category are exposed to the social-information treatment, a positive effect
appears, suggesting that this group is particularly responsive to biospheric—social values.

6.1.2. Individual Attitudes: Attention and Health

Our analysis also examined whether individual psychological attitudes towards health
play a role in shaping students’ willingness to prefer electronic devices over paper. To this
end, we construct two indicators: the first measures self-perceived Awareness of environ-
mental issues; the second captures self-assessed Attention to physical and mental health,
as well as overall well-being.

Contrary to expectations, perceived environmental awareness shows no association
with the preference for writing on electronic devices, and even in the hypothetical case of
significance, its estimated coefficient is consistently negative. Furthermore, any interaction
between this indicator and other covariates is discarded through the AIC-based stepwise
selection, suggesting that environmental awareness plays no meaningful role in the present
context. Adolescents do not perceive the trade-off between paper and digital tools as
an environmental issue but rather as a contemporary challenge associated with learning
processes and mental health concerns. Consequently, ecological awareness does not seem
to enter the decision-making process when choosing between the two modes of writing
under study.

Consistent with this interpretation, the attention-to-health indicator is likewise sta-
tistically insignificant, with the sole exception of its interaction with having at least one
university-educated parent. This finding underscores the need for further research to
examine how growing up in a highly educated family, in combination with a stronger
emphasis on health and well-being, reduces the likelihood of preferring electronic devices
for writing activities.

6.1.3. Gender Differences

Gender differences present robust findings. Across all specifications, girls display a
significantly lower propensity to prefer digital devices for writing. Moreover, as shown
by Model 3 in Table 2, the interaction between gender and the treatments is excluded by
the AIC-based stepwise selection procedure, indicating that this effect is robust and not
driven by external interventions. This pattern is consistent with a substantial body of
literature documenting persistent gender gaps in the use of technological tools, generally
to the disadvantage of girls. While existing research highlights that excessive device use
may hinder boys’ learning and that girls may face reduced professional development
opportunities due to disadvantages in technology-related skills [72-74], our findings point
to an additional concern: girls may also be less likely to adopt PEBs linked to reduced
paper consumption.
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6.2. Evaluation of Treatments’ Efficacy

Even if Italian adolescents in our sample tend to favour the use of paper for writing
activities, many of them alternate between paper and digital tools. Overall, our sample is
almost evenly divided between those who prefer paper-based tools and those who favour
digital devices for their common reading and writing activities. Notably, the proportion
of students who prefer electronic devices exceeds 50% only when they are exposed to the
socio-environmental treatment.

Turning to RQ2, we assessed whether different informational framings influence
adolescents’ stated preferences. Several studies have demonstrated that socially framed
messages are more effective in motivating PEB, including among adolescents [29,48,49].
In line with HP2, socially framed messages are associated with a higher propensity to prefer
electronic devices than individually framed messages, although differences relative to the
control group remain limited. This pattern suggests that the paper—digital trade-off is not a
typical pro-environmental choice, as preferences are strongly influenced by considerations
related to learning outcomes and personal well-being. In this context, the weak treatment
effects are themselves informative: sustainability-based messages appear insufficient when
the choice involves cognitive demands or identity-related implications.

Students in our sample appear to respond more strongly to the treatments only when
asked to reflect on how often they print event tickets, which we consider a proxy for
unnecessary and avoidable printing in contemporary society. In this case, the treatments
reduce the proportion of young people reporting that they “rarely” print such tickets. From
this perspective, the apparent absence of effects may only be superficial and therefore
deserving of further investigation. One possible interpretation is that, when confronted
with information about the consequences of paper waste, adolescents tend to reassess more
critically the frequency with which they have engaged in avoidable printing. A set of
alternative strategies along these lines is discussed in Section 6.4.

6.3. Motivations Underlying Preferences

Finally, addressing RQ3, we study the motivations underlying Italian adolescents’
preferences for either printed paper or electronic devices for reading and writing activities.
Given the literature indicating that printed materials tend to support learning and cognitive
development among young people, it is highly encouraging that students” preference for
paper does not stem from a lack of access to, or inability to use, digital devices. Rather, ado-
lescents who favour paper report doing so because they perceive it as facilitating reasoning
and memory processes. They also emphasise a long-standing familiarity with paper, which
they regard as irreplaceable in providing the pleasure of reading, in partial contrast with
HP3. Although this preference may be less advantageous from an ecological perspective,
it aligns with previous evidence. Shibata and Omura [10] highlight the ideal-type of the
sensory and affective experience associated with the “smell of paper”, while Mueller and
Oppenheimer [75] show that handwriting facilitates learning by supporting deeper cogni-
tive processing and long-term memory formation compared to typing. Similarly, studies
on reading demonstrate that paper-based reading is associated with higher comprehension
outcomes, in comparison to screen-based reading [76]. Similarly, students who prefer
writing on a computer do not attribute this preference to any difficulty in working with
paper, but instead to the ease of writing, editing, and correcting afforded by digital tools.

An important dimension underlying preferences for paper or digital tools in writing
activities is habit formation, particularly in its interaction with educational background.
From this perspective, students whose parents have lower levels of formal education are
the only group in which less than 80% report a high degree of habituation to paper-based
writing (scores of 6 or above on a 10-point scale), while at the same time exhibiting the
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lowest proportion of respondents declaring maximal habituation to paper (33% vs. 42% at
least). By contrast, students with at least one graduate parent show a stronger polarisation
towards very high familiarity with paper-based writing (89.5%).

A similar pattern emerges when considering school tracks. Students attending
Lyceums display the highest levels of habituation to paper-based writing (88%), whereas
familiarity with paper decreases progressively among students enrolled in technical and
other non-academic tracks (84% and 76%, respectively). This finding is consistent with
pedagogical theories that emphasise the role of paper as a particularly effective medium
for learning, and with its continued centrality in more academically oriented educational
pathways within the Italian school system.

Turning to digital tools, differences by parental education appear to be more lim-
ited, as around 65% of students report high levels of habituation to laptops regardless
of their family background. Nevertheless, 29% of students from lower socio-economic
backgrounds—compared with less than 24% in the other categories—are more likely to
report maximal familiarity with digital tools, which may suggest that digital writing repre-
sents a comparatively more accessible and familiar resource in disadvantaged contexts.

These patterns are further reinforced by differences across school tracks: students
attending Lyceums report lower levels of habituation to digital tools (58%) compared
to their peers in technical or residual school categories (at least 69%). Taken together,
these results can indicate that, during adolescence, paper-based writing may increasingly
function as a relatively “elite” practice, more closely associated with academically oriented
trajectories, while digital tools play a more prominent role in less academic and more
vocational contexts. This distinction emerges as an additional promising avenue for further
in-depth research.

6.4. Limitations and Future Steps

Some limitations must be acknowledged. First, although sizeable, the sample is not
nationally representative and is partly shaped by the voluntary participation of schools.
Nonetheless, schools already collaborating with digital foundations such as FMD may
host students who are more predisposed towards digital tools. If this represents the
direction of the potential selection bias, it would not undermine our findings. On the
contrary, the inclusion of students who are, on average, more inclined towards digital tools
would bias our estimates in a conservative direction, given that we observe slightly higher
preferences for paper.

Second, we acknowledge that the vignette treatments are asymmetric in their empha-
sis on costs (social) and benefits (individual), although they are grounded in real-world
news coverage. In addition, the vignette treatments may exert only a modest influence,
and stronger or repeated interventions could produce different results. Third, the di-
chotomisation of the dependent variable, while justified for interpretability and parsimony,
necessarily reduces some of the nuance inherent in the original scale. Fourth, and more
importantly, the questionnaire relies on self-reported measures that are potentially affected
by social desirability bias. If respondents infer the normative direction of the expected
outcome, they may conceal their true preferences and overstate their propensity towards
PEBs, particularly when socially framed arguments are presented. Last, we acknowledge
that pre-treatment exposure to environmental issues may introduce some ambiguity in
the control group by increasing awareness of these topics even among control participants.
This mechanism may partly explain the limited effectiveness of the pro-environmental
dimension of the social treatment.
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Our initial investigation opens several directions for future research. In particular,
further studies should explicitly test the persistence of observed effects over time, especially
in contexts where social arguments are preferred to individual ones. Longitudinal designs
could help assess whether stated preferences translate into stable behavioural changes
or merely reflect short-term compliance with perceived social norms. Moreover, future
research could incorporate behavioural or indirect measures that are less sensitive to social
desirability, as well as experimental interventions implemented in classroom settings to
evaluate the impact of stronger or repeated social framings on actual behaviour rather
than self-declared intentions. Finally, more diversified vignettes, featuring a wider range
of scenarios as treatments, together with a broader set of dependent variables capturing
different usage preferences, should be implemented in order to account for the heteroge-
neous motivations underlying writing processes. These motivations vary substantially,
depending on whether writing involves simple note-taking or the production of complex
and structured texts, but also among different scenarios requiring writing and/or printing
activities. Future research should therefore differentiate more clearly between types of
writing activities, in line with the writing process model developed by Hayes [77].

7. Implications for Marketers and Educators

The findings of this study offer practical implications for stakeholders concerned
with adolescents” pro-environmental behaviours, including educators, marketers, and or-
ganisations promoting more sustainable consumption habits. Overall, preferences in the
paper—digital trade-off appear to be driven more by socio-demographic characteristics and
perceived cognitive benefits than by environmental awareness alone. This suggests that
interventions aimed at reducing paper use among adolescents should be carefully targeted.

First, gender differences deserve attention. Girls in the sample show a consistently
lower likelihood of preferring digital tools for writing. This pattern aligns with previously
observed differences in technology usage. Communication strategies may therefore benefit
from recognising that digital adoption is not uniform across genders and that some groups
may require additional reassurance or support.

Second, distinctions between school tracks or parental education appear relevant.
Students in Lyceums tend to be more inclined toward digital tools, whereas those in voca-
tionally oriented schools show lower levels of digital adoption. However, students in these
latter tracks seem relatively responsive to socially framed messages. Interventions may be
more effective when aligned with the educational context and its typical digital exposure.
In vocational contexts, where digital literacy may be less central to the curriculum, com-
munication efforts could emphasise the relevance of digital skills for future employability.
Moreover, our findings suggest that cultural background can play a nuanced role in shaping
digital practices: it may encourage a more selective and health-conscious use of digital
devices for specific activities, while at the same time supporting a wider—though critically
mediated—engagement with digital tools.

Third, the framing of messages seems to play a role. Socially oriented messages
show a modest but consistent advantage over individually framed ones. Communication
campaigns may therefore consider placing greater emphasis on the shared consequences of
excessive paper use, rather than solely focusing on personal benefits. Given adolescents’
sensitivity to social norms, peer dynamics, and trend-related signals, interventions that
present sustainable choices as both socially expected and increasingly prevalent among
relevant peer groups are likely to be more credible and motivating.
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Replacing paper with digital tools may involve perceived cognitive barriers. Many
students report that paper supports reasoning, memory, and reading enjoyment. From the
perspective of behavioural science, these perceptions can be interpreted through the ef-
fort—quality heuristic: students assume that what requires more effort (i.e., handwriting)
produces higher-quality outcomes (e.g., deeper learning). The presence of such identity-
based barriers means that simply promoting digital tools on environmental grounds will
not suffice, and simple “digital-by-default” policies are not supported. Nuanced strategies
are needed, recognising different student groups, relying on socially anchored communica-
tion, and remaining sensitive to the cognitive and pedagogical functions that adolescents
associate with paper-based practices.
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Appendix A. Text of the Survey

Table A1. Text of the survey before the randomization, i.e., before the vignettes are shown to the subjects.

Section Variable

Questions Answers

Gender

- Female

- Male

- Other

- I prefer not to answer

What is your gender?

Age class **

- 13-14 years old
- 15-16 years old
- 17-18 years old
- More than 18 years old

What is your age?

Demographics Region

What is your residence region? - List of each of the 20 Italian regions.

School

- Lyceum

- Vocational school
- Technical school
- Other

What type of school do you attend?

Parental education *

- Lower secondary
- Upper Secondary
- University degree
- I do not know /I prefer not to answer

What is your father/mother’s educational qualification?

Importance **

- Balanced diet

- Physical activity and sports

- Social relationships (friends, family)

- Prevention and routine periodic checkups (e.g., blood tests)

- Quality and quantity of sleep (e.g., sleeping at least 7-8 h a night)

- Attention toward medication use (e.g., only after consulting a doctor)

Prioritize what you think is most important for good health.

Headache **

- I use a natural remedy
- I take a medication
- I'wait for it to go away on its own (e.g., by sleeping)

Suppose you have a headache, what do you do?

Attention

5-levels scale from “Not at all” to “Completely”:
- Physical health

- Mental health

- General health and well-being

How attentive do you consider yourself to be to:

Health

Sleep h **

-Less than4 h
-4-5h

-6h

-7-8h

-9-10h

-More than 10 h

How many h of sleep do you get on average per night?

Awareness

5-levels scale from “Not at all” to “Completely”:
- Nutrition

- Clothing

- Paper consumption

- Sustainable mobility

- Physical activity

- Resource waste

How aware do you consider yourself to be toward:

* It consists of two distinct questions. ** Variable not included in the regression analysis.
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Table A2. Text of the survey after the treatment, i.e., after randomization and visualization of

the vignettes.

Section

Variable

Questions

Answers

Preference towards printing

Think about the last few times
you bought a ticket (for
concerts, exhibitions, events,
etc.). How often did you print

6-levels scale from “Never” to
“Always”

Paper-Digital trade-off

it?

Imagine you have to take
notes or write an essay. Would
you prefer to write on paper
or on a computer?

6-levels scale from “Always on

Preference towards writing "o u "
paper” to “Always on laptop

- Writing on paper helps me
think and memorize.
-Idon’t always have a
computer available.

- Writing on the computer
takes too long.

- I'm more accustomed to
using paper.

What are your reasons for
preferring paper? Provide a
score from 1 to 10:

Paper preference **

- On the computer, I can erase
and rewrite quickly.

- Writing on paper takes

too long.

- I'm more used to

the computer.

What are your reasons for
preferring a computer?
Provide a score from 1 to 10:

Laptop preference **

- I prefer a physical book
because paper is irreplaceable.
- I prefer an ebook: it’s

more convenient.

- I prefer an ebook: it’s more
eco-friendly.

What do you prefer if you
have to read a book for fun?
Provide a score from 1 to 10:

Traditional vs. electronic
books **

** Variable not included in the regression analysis.
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