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ARTICLE INFO ABSTRACT

Editor: Dr Luca Panzone The environmental impact of the smartphone industry is large and growing. Smartphone production requires

precious metals, and its manufacturing, energy consumption during use, and disposal also harm the environment.

Keywords: These impacts are exacerbated by the low repairability and short replacement cycles of around two years. We
Attitude networks investigate the factors relating to the intention to purchase an easily repairable modular smartphone (the
ls:t?ril;la):eo?;:entions Fairphone 4), in order to better understand what influences consumers to choose this sustainable alternative. We
Emotions used an attitude network approach in a pre-registered online study (total N = 2202) in four countries: the

Netherlands, Germany, France, and the United Kingdom. Across countries, psychological factors were more
closely related to intentions to buy a sustainable smartphone than product and brand characteristics. In
particular, joy and excitement, overall attitude, and green product interest related positively to purchase in-
tentions, while the status of the product and feelings of uncertainty about the product correlated negatively with
intentions. We discuss network analysis as a tool for information gathering and hypothesis generation, and
suggest how the results could inform marketing and communication strategies.

Consumer behavior

1. Introduction

In the last 50 years, the global consumption of electronic devices has
increased sixfold (Belkhir and Elmeligi, 2018). Between 2010 and 2020,
the greenhouse gas emissions associated with smartphones increased by
730 % from 17 to 125 Mt-COs-e (Belkhir and Elmeligi, 2018) and 146
Mt-CO2-e in 2022 (Lee et al., 2021), equivalent to the CO, emissions of
the Netherlands in 2020 (World Population Review, 2023). The number
of smartphones is rising particularly rapidly, caused both by increased
market proliferation and short replacement cycles (around two years),
subsidized by the two-year contracts of many telecoms (Belkhir and
Elmeligi, 2018; Cordella et al., 2021). The environmental impact of
smartphones varies during their lifecycle, from mining materials
including precious metals, to manufacturing, energy consumption dur-
ing use, and waste disposal, with around 83 % of the emissions stem-
ming from the manufacture, shipping, and first-year usage (Lee et al.,
2021). Less than 16 % of discarded smartphones are recycled each year,
creating e-waste, which can emit dangerous contaminants potentially
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damaging to both the environment and human health (Envirotech,
2019), and depleting scarce materials (Nasiri and Shokouhyar, 2021).
The electronics industry also has issues with inadequate working con-
ditions, compensation, insufficient health and safety routines, and labor
law violations (TCO certified, 2014).

Buying a new smartphone has a high environmental impact, espe-
cially because it is relatively infrequent compared to everyday pro-
environmental behaviors such as recycling or reusing shopping bags.
‘Pro-environmental behavior’ describes a heterogeneous group of be-
haviors, including bringing a shopping bag, not eating meat, and
installing solar panels. Psychological research often assumes that these
behaviors are linked by a unitary psychological construct (see discussion
in Lange and Dewitte, 2019; Nielsen et al., 2021), which may be an
overgeneralization (Brick et al., 2022). Different types of behavior are
influenced by different psychological and contextual factors (Ertz et al.,
2016) and antecedents of everyday behaviors do not necessarily
generalize to costlier and less frequent behaviors (Nielsen et al., 2021).

The aim of this paper is to determine the factors that are most
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strongly related to the intention to buy a more sustainable, easy-to-
repair smartphone: the Fairphone 4. Research on predictors of sustain-
able technology is limited, especially with regard to smartphones or
other electronics. There are studies examining pre-owned smartphones
(e.g., Liu and Tsaur, 2020; Mugge et al., 2017; Nasiri and Shokouhyar,
2021) but none to our knowledge that examined consumer attitudes and
purchase intentions of new, modular smartphones. Given the large
environmental footprint of smartphones and their continued prolifera-
tion, it is critical to understand what might encourage consumers to
switch to more sustainable alternatives with similar functionality.

The novelty and contribution of this research is threefold. First, our
conceptual approach is unusually broad. Unlike the majority of psy-
chological research on green consumer behavior, or even on pre-owned
smartphones, we used an exploratory approach not limited to one spe-
cific theory, but explored the relationships of a multitude of (non-)
psychological factors with consumers' purchase intention (Chambon
et al., 2021; Zwicker et al., 2020a). Research on attitudes is often
deductively based on theoretical models (e.g., see Table 1), in which a
limited set of variables directionally predict an intention or behavior.
We argue that purchasing behavior is complex and determined by the
interplay of many factors, over and above what can be described by a
single theory. Given the specificity of the subject and the fact that buying
a smartphone is a relatively infrequent and high-impact behavior, it is
also unclear whether psychological factors common to low-impact be-
haviors (like recycling or reusing a plastic bag) are as relevant. We
therefore draw on a host of factors the literature identified as relevant
with regard to green (consumer) behavior and use an exploratory,
inductive approach to determine which factors are most strongly related
to the intention to buy a sustainable smartphone.

The second novelty is the attitude network approach (Dalege et al.,
2016). Social scientists only recently started to apply attitude networks
to consumers' thoughts and behaviors (e.g., Zwicker et al., 2020a).
Network analysis allows the visualization of the direct relationships
between different psychological factors and purchase intentions, as well
as illustrating the indirect relationships between the examined factors
that make up a person's attitude. This was done across the four different
countries that made up Fairphone's biggest market share to examine
cross-country similarities and differences (the Netherlands, Germany,
France, and the United Kingdom; Lempers, 2023).

The third novel aspect is the focus on the Fairphone 4. Most of the
previous research on more sustainable smartphones has studied pre-
owned phones (e.g., Liu and Tsaur, 2020; Mugge et al., 2017; Nasiri
and Shokouhyar, 2021). For example, consumers appear to be willing to
purchase sustainable smartphones (Liu and Tsaur, 2020), but positive
attitudes towards refurbished smartphones differ between different
consumer groups (Mugge et al., 2017). Additionally, when it comes to
refurbished smartphones, product characteristics such as functionality
(e.g., guaranteed software updates), appearance, and battery health, are
important features related to purchase intentions (Mugge et al., 2017;
Nasiri and Shokouhyar, 2021). To our knowledge, this is the first
research examining perceptions of a modular smartphone. More

Table 1
Selection of psychological theories predicting intentions and behavior.
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sustainable smartphones, especially in the form of pre-owned (e.g.,
refurbished) or easily-repairable (e.g., the Fairphone), have recently
increased in popularity (Lee et al., 2021). This is evidenced by the
growing market for second-hand and refurbished phones (for overview
see The Considerate Consumer, 2022) and the emergence of modular,
easy-to-repair phone providers (Fairphone, 2022; Shift, 2022; Teracube,
2022). While pre-owned phones account for about half of global market
share (Persistence Market Research, 2023) and the psychological and
situational factors related to the purchase of a pre-owned smartphone
are comparatively well understood, modular smartphones hold a very
small market share and consumer perception of them is understudied.
Given the large environmental footprint of smartphones and their
continued proliferation, it is critical to understand what might
encourage consumers to switch to different types of more sustainable
smartphones.

Overall, this exploratory research provides the first insights into
which factors are most relevant to the purchase intention of a sustain-
able smartphone. These results can be used in future confirmatory
research and to inform organizational and marketing strategies.

2. Literature review
2.1. Less progress than anticipated

Consumers play a key role in the mitigation of global warming. First,
the cumulative effect of individual consumption and disposal is devas-
tating (Trudel, 2018). Second, consumers can influence the market and
aid the sustainable transition through their preferences and consump-
tion patterns (De Marchi et al., 2020). Demand influences the types of
products that are produced (Gaffey et al., 2021). Many consumers
appear willing to contribute to a more sustainable society, as the ma-
jority sometimes considers the environment when shopping (Groening
et al., 2018; Testa et al., 2021). Some companies are responding to this
demand by marketing new products and services as environmentally
friendly. However, despite endorsing environmental values and the
increasing amount of green products on retail shelves, consumers are not
buying green products and services as often as expected (Gleim et al.,
2013; Park and Lin, 2020; Testa et al., 2021; Young et al., 2010). Despite
the importance of determining whether consumers will choose a green
product, the decision process is not well understood (ElHaffar et al.,
2020; Park and Lin, 2020; Trudel, 2018). While purchase behavior is
often influenced by a great variety of factors, previous research often
focused on a single or a few groups of factors, rather than providing a
comprehensive picture (Testa et al., 2021).

2.2. Using attitudes to understand consumer behavior

Companies often focus on consumers' preferences when designing
marketing strategies. Specifically, companies use consumer profiles to
categorize and target specific consumer groups and increase sales. This
segmentation divides the market into types of customers that behave in a

Theory

Psychological factors related to intentions or behavior

Reference

Theory of Planned Behavior

Value Belief Norm Theory

Norm Activation Model

Value Identity Personal Norm Model

Comprehensive Action Determination
Model

Social Identity Model of Collective Action

Social Identity Model of Pro-Environmental
Action

Injustice, identity, efficacy

motivations, appraisal

Attitudes, subjective norms, perceived behavioral control

Values, problem awareness, outcome efficacy, personal norms

Perceived behavioral control, responsibility, norms, attitude, emotions (pride and guilt)
Values, environmental self-identity, personal norm

Normative processes, habitual processes, situational influences

Ingroup identification, collective efficacy beliefs, ingroup norms and goals, social identity, emotions and

Ajzen (1991)

Stern (2000)

Onwezen et al. (2013)
van der Werff and Steg
(2016)

Klockner and Blobaum
(2010)

van Zomeren et al. (2008)
Fritsche et al. (2018)
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similar way or have similar needs (e.g., based on purchase behavior,
usage, demographics, or geography), and who might respond similarly
to marketing (Amine and Smith, 2009; Jadczakova, 2013). For example,
companies might categorize certain consumers into ‘light green’ (early
adopters of sustainable products) or ‘dark green’ (pioneers of sustain-
ability). However, consumer profiles are a simplification that aggregates
how consumers differ between and within segments. This approach has
been criticized for stigmatizing the relevant groups and creates uncer-
tainty about whether the groups are socially constructed rather than
discovered (Brick et al., 2022; Kacha et al., 2022).

While a segmentation approach is often used in marketing, we sug-
gest that attitudes can provide a more nuanced view for trying to un-
derstand and change the consumer behavior of smartphone purchase.
An attitude is a relatively enduring evaluation of an object, person, or
event. This evaluation can include beliefs (cognition), feelings (affect),
as well as intentions and behaviors (Bhattacherjee and Sanford, 2009).
Attitudes and perceived difficulty are the main predictors of pro-
environmental behavior (Kaiser et al., 2021; Taube et al., 2018). Posi-
tive attitudes towards sustainable products are the starting point to
stimulating sustainable consumption (Kaiser et al., 2020; Park and Lin,
2020; Zwicker et al., 2023), with attitudes towards a product having the
highest impact on purchase intentions of that product (Rausch and
Kopplin, 2021; Zhuang et al., 2021).

2.3. A new kind of smartphone

As a reaction to the aforementioned severe issues in the smartphone
lifecycle, several companies started producing more sustainable smart-
phones (e.g., Fairphone, 2022; Shift, 2022; Teracube, 2022). These
companies aim to lower the environmental and social impact of the
electronics industry by creating products with a longer lifespan, reduced
e-waste, fairer materials, and improved working conditions. Modular
and/or easy-to-repair smartphones with long warranties ensure
longevity. The market share of these more sustainable phones is still
very small. As of February 2023, Fairphone has sold about 400,000 and
SHIFT around 70,000 devices, but their sales are expected to increase
(Schweiger, 2022). More established companies are also pledging to
become more sustainable. For example, Apple committed to make its
supply chain and products 100 % carbon neutral by 2030 (Apple, 2020).

In this research, we focused on the electronics manufacturer Fair-
phone. In particular, we examined which (psychological) factors were
related to the purchase intentions of their newest product, the Fairphone
4. The present research was conducted in the four countries with Fair-
phone's largest market share: Germany, France, the Netherlands, and the
United Kingdom.

2.4. Factors affecting purchase intention

Purchase intentions are frequently used to make strategic decisions
concerning both new and existing products, forecast future demand, test
which geographic markets and consumer segments to target, pre-test
advertising and promotions, and to proxy purchase behavior (Morwitz
et al., 2007). Since actual behavior is difficult to measure in part because
it is infrequent, we used purchase intentions as a proxy. However, there
can be a substantial gap between intentions and behaviors (Sheeran and
Webb, 2016).

Numerous theories detail the psychological factors that relate to pro-
environmental intentions and behaviors (Table 1). In the majority of
these theories, a limited set of variables directionally predict an inten-
tion or behavior. We argue that purchasing behavior is highly complex
and determined by the interplay of a great variety of factors, over and
above what can be described by one single theory. The psychological
factors most frequently studied in relation to pro-environmental inten-
tion or behavior include: attitudes, norms, motivations, values,
perceived behavioral control/efficacy, affect/emotions, perceived re-
sponsibility, pro-environmental identities, habits, and situational factors
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(also see Gifford et al., 2011). Other factors also appear important such
as status (Berger, 2017; Vesely et al., 2020), trust (Bray et al., 2010;
Gleim et al., 2013; Joshi and Rahman, 2015; Rausch and Kopplin, 2021),
and product characteristics (e.g., price, features; Joshi and Rahman,
2015; Testa et al., 2021).

In the present research, we included emotions, attitude, trust, status,
pro-environmental identity, social norms, preferences for sustainable
and ethical products, (egoistic) values, prior knowledge, and some fac-
tors related to the brand and product such as technical features of the
phone. This broad range of variables provides good coverage of the key
factors expected to be related to the purchase intentions of a more sus-
tainable smartphone.

2.5. Attitude network approach

In this study, we used an attitude network approach (Dalege et al.,
2016) to visualize consumer attitudes and investigate factors that might
relate to purchase intention. Attitude networks represent psychometric
networks in which different variables, or evaluative reactions (called
nodes) are conditionally related to each other (via so-called edges;
Borsboom et al., 2021). Each object in an attitude network could
represent beliefs, feelings, or behaviors towards the attitude object.

Consider a person's attitude towards cycling and imagine that a
person thinks cars are bad for the environment and really enjoys cycling.
These two evaluative reactions (an attitude and an emotion respec-
tively) relate strongly to that person deciding to cycle to work (a
behavior). These three nodes constitute a simple network (Fig. 1).

The individual nodes differ in how strongly they are connected. A
connecting edge means that two nodes are conditionally dependent
taking into account all other nodes in the network. Edge strength can be
estimated with partial correlations. Evaluative reactions that are similar
to one another tend to cluster together (Dalege et al., 2016). Similar
evaluative reactions are more strongly related to each other than dis-
similar ones (Dalege et al., 2017a). For example, enjoying cycling may

| cycle to work

| enjoy cycling

Driving is bad for

the environment

Fig. 1. Hypothetical attitude network towards cycling to work.

Note. Each node represents evaluative reactions and the width of the connecting
lines (edges) represents their conditional independence (e.g., the strength of the
partial correlation).
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be more strongly connected to cycling to work than to knowing that
driving is bad for the environment (Fig. 1). Attitude networks are a
useful descriptive starting point for characterizing context and pop-
ulations and establishing relationships between concepts (see Scheel
et al., 2021 on the importance of descriptive research). Importantly,
cross-sectional attitude networks do not provide strong evidence about
causation.

The added value of a network analysis over other approaches, e.g.,
over a correlation matrix or regression analysis, is that networks provide
better visualizations, and are easier to interpret (cf. Jones et al., 2018)
and use to build theories. Attitude networks also visualize the indirect
relationships between variables and provide information on the struc-
tural importance of the different nodes (centrality), which may help
infer which evaluative reactions are most likely to influence decision
making (Dalege et al., 2017b). Mathematical proofs show that network
models are equivalent to latent variable modes or factor analysis
(Epskamp et al., 2018). While factor analysis reduces a large number of
variables into fewer numbers of factors by extracting maximum common
variables from all items, network models visualize the pattern of inter-
connectedness. It is also possible to compare different networks across
countries or demographics.

Network models have been applied to other sustainability attitudes.
For example, Zwicker et al. (2020a) visualized perceptions towards
plastics to determine which evaluative reactions related most strongly to
people's willingness to pay for a hypothetical bio-based plastic bottle.
They determined which nodes to include with a qualitative method:
asking participants to note down thoughts that came to mind about
different plastic types. This type of introspective research has merits but
it only examines factors that participants are aware of and consider
important. The current research took a more theoretical approach to
selecting nodes based on factors previously linked to pro-environmental
behavior. We further extend the previous research by focusing on an
existing consumer product (a Fairphone smartphone) using existing
marketing material. When participants in an online study see the same
marketing materials used by the company itself, the responses are more
likely to correspond to consumers' purchasing outside of the study (i.e.,
greater ecological validity).

As this study was exploratory and descriptive, there were no direc-
tional hypotheses.

3. Method

The survey was conducted online through Prolific.co in the United
Kingdom, Germany, France, and the Netherlands in their respective
languages. The items were developed in English and then translations
were done by native speakers with academic backgrounds and edited by
a second native speaker. While the network analyses were the main
focus of this research, we also conducted a regression analysis with
additional variables not included in the networks. The pre-registration,
data, materials, and analysis scripts are available on the Open Science
Framework (https://osf.io/tjrg3/).

3.1. Participants

Epskamp (2016) suggested that a sample size of 250 is sufficient for
moderately sized networks (around 25 nodes) based on continuous data.
We expected to create networks around that size but decided to recruit
double the participants because the size of the network could vary
depending on how many nodes were included (see the pre-registration).
We pre-registered recruiting 550 per country to allow for possible ex-
clusions. In total, we recruited 2223 participants. We excluded outliers
with very high annual net income (> €1 m, n = 4) and participants who
finished <70 % of the questionnaire (n = 17) (these exclusions were not
pre-registered). The final sample contained 2202 participants with
about 550 each from the United Kingdom, Germany, France, and the
Netherlands (Table 2).
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Table 2
Demographics.
Netherlands Germany France United
n = 547 n =543 n =563 Kingdom
n = 549
Gender 49.8 % male 49.0 % male  49.8 % 49.9 % male
male
47.6 % 49.9 % 47.5 % 49.4 %
female female female female
2.6 % other 1.1 % other 2.7 % other 0.7 % other
Mean (SD)
Age 28.0 (9.1) 29.7 (9.8) 29.0 (9.69) 42.4 (14.3)
Education in 15.6 (4.3) 14.1 (3.3) 15.2 (3.7) 16.0 (3.4)
years
Rurality” 2.20 (1.0) 2.13(1.2) 1.98 (1.1) 2.64 (1.0)
Political 4.17 (2.0) 4.14 (1.9) 4.37 (2.1) 4.87 (2.1)
orientation”
Net income/year 38.4 (69.6) 30.0 (34.0) 27.8 (27.5) 38.9 (39.0)

ke

# 1 = A big city, 2 = The suburbs or outskirts of a big city, 3 = A town or a
small city, 4 = A country village, 5 = A farm or home in the countryside.
> 1 — very left-wing/progressive, 11 = very right-wing/conservative.

3.2. Procedure

Participants who tried to complete the survey on a mobile phone
were automatically screened out. This was done to ensure that everyone
was able to view the Fairphone marketing materials and image (which
contained small text and numbers) with the same ease, and to reduce the
likelihood of participants completing the survey in potentially distract-
ing surroundings. The remaining participants received information
about the study and agreed to the consent form. They indicated their
prior knowledge about Fairphone before reading an informational text
about Fairphone that was accompanied by a graphic. Participants then
responded to questions assessing their emotions and overall attitude
about the Fairphone 4, and indicated how much trust they had in the
Fairphone organization and the phone. Afterwards, participants indi-
cated their intentions to buy a Fairphone. This was followed by ques-
tions about the importance of 11 product and brand characteristics and
status when purchasing a new phone. Participants then reported their
interest in green products, indicated how much they identified as an
environmentalist, their values, and responded to questions about social
norms. After filling in the demographic questions and receiving the
option to learn more about Fairphone, they were debriefed and paid.

3.3. Measures

Unless otherwise indicated, all items were measured on 7-point
Likert scales. The Cronbach alphas for all scales are in Table 3.

3.3.1. Prior knowledge about Fairphone

As Fairphone is a relatively young and unknown company, we
gauged how much knowledge participants had about Fairphone and
their objectives. We asked participants: “Which of these companies
strive(s) to use fair, recycled, and responsibly mined materials in their
phones?” and “Which of these companies has modular, easy-to-repair
phones?” In both cases we provided them with five response options:
Apple, Fairphone, Nokia, OnePlus, and Samsung and told the participants
to “Select all that apply”. We also inquired how familiar participants
were with the Fairphone brand from 1 (very unfamiliar) to 7 (very
familiar).

3.3.2. Information about Fairphone

In order to make sure that all participants were relatively familiar
with Fairphone and the Fairphone 4, participants read about 100 words
about the Fairphone company, their mission, and the Fairphone 4. The
text was accompanied by a screenshot taken from the Fairphone
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Table 3
Cronbach alphas and composite scale means by country.
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Netherlands Germany France United Kingdom

a M (SD) a M (SD) a M (SD) a M (SD)
Overall attitude 0.82 5.2 (0.8) 0.87 5.6 (0.8) 0.82 5.5 (0.8) 0.89 5.5 (0.8)
Trust 0.81 5.7 (0.8) 0.86 5.7 (0.9) 0.81 5.6 (0.9) 0.87 5.8 (0.9)
Purchase intention 0.92 3.6 (1.6) 0.92 3.9(1.5) 0.88 3.6 (1.5) 0.92 4.0(1.5)
Status 0.88 2.8(1.4) 0.93 2.4(1.4) 0.89 2.7(1.4) 0.91 2501.4)
Green product interest 0.92 41(1.1) 0.90 4.5(1.1) 0.91 4.6 (1.1) 0.93 4.4(1.2)
Environmental identity 0.92 3.0(1.4) 0.91 4101.49 0.90 4.0(01.49 0.95 3.9(1.5)
Egoistic values 0.77 4.0 (1.1) 0.78 4.0 (1.2) 0.80 3.91.2) 0.79 3.6 (1.2)
Norms 0.94 3.8(1.3) 0.94 4.2(1.3) 0.93 4.4 (1.3) 0.82 4.8(1.2)
Political orientation 0.91 4.2 (2.0) 0.92 41(1.9) 0.92 4.4(21) 0.94 4921

website, displaying the Fairphone 4, its price (adjusted per country), and
the color and memory options.

3.3.3. Purchase intention

The main outcome variable was purchase intention measured by
agreement from 1 (completely disagree) to 7 (completely agree) with three
statements: “I am considering buying a Fairphone”, “I am willing to
switch to Fairphone”, and “The next time I am buying a new phone, I will
buy a Fairphone”. The responses to these three statements were com-
bined into a ‘purchase intention’ mean composite score.

As a measure of actual behavior, we also included a link at the end of
the survey that participants could voluntarily follow to learn more about
the Fairphone 4 and the brand and its aims. However, due to a technical
error, the number of participants who clicked the link was not recorded.

3.3.4. Emotions about the Fairphone

Participants indicated how much of the following emotions they felt
when thinking about buying or using a Fairphone from 1 (completely
disagree) to 7 (completely agree): worry, joy, guilt, sadness, anger, un-
certainty, excitement, pride, awe, hope, and annoyance. This measure
was adapted from Zwicker et al. (2020a), who assessed the first seven
emotions. We added three positive emotions that have been linked to
pro-environmental intentions and behavior, pride (Bissing-Olson et al.,
2016; Onwezen et al., 2013; Schneider et al., 2017; Shipley and van
Riper, 2022), awe (Skurka et al., 2022; Zelenski and Desrochers, 2021;
Zhao et al., 2018), and hope (Ojala, 2012; van Zomeren et al., 2019). We
also added annoyance, as people might feel annoyed or frustrated by the
current increased focus on sustainability of products and policies.

3.3.5. Overall attitude

As Fairphone is relatively new and this research was mainly
exploratory, we assessed general attitudes towards the Fairphone 4. This
was done using semantic differentials (Heise, 1970). Participants saw
seven pairs of polar adjectives (e.g., bad-good, unreliable-reliable) (see
Fig. 3) and rated them according to the statement “I think the Fairphone
smartphone is...” on a 7-point scale.

3.3.6. Trust

Participants reported their trust in Fairphone with four items ranging
from 1 (completely disagree) to 7 (completely agree). The first three were
adapted from van Prooijen (2019). We made adjustments to simplify the
wording and relate the items to the Fairphone organization. Each item
measures one of the factors known to influence perceived trustworthi-
ness: ability, integrity, and benevolence (Mayer et al., 1995). For
example, this item assessed integrity: “I think the Fairphone organiza-
tion is guided by sound morals.” We also included one item that assessed
trust in the mobile phone (rather than the Fairphone organization): “I
consider the Fairphone smartphone to be a reliable product.”

3.3.7. Product and brand characteristics
We assessed the importance of 11 product and brand characteristics
when purchasing a new phone: price, appearance, technical
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specifications, quality of the phone, size, camera, sustainability of the
phone, treatment of the workforce, the brand's reputation, customer
service, and sustainability of the company. These were based on previ-
ous literature and Fairphone's market research (see van den Heuvel,
2020). Participants responded to the following question for each of the
characteristics on a scale from 1 (not very important) to 7 (very important):
“How important is .... to you when you purchase a new phone?” These
items were analyzed separately.

3.3.8. Status

We used the Status Consumption Scale (Eastman et al., 1999; used in
Goldsmith and Clark, 2012) to assess how much the status of a product
mattered to the participants. Participants indicated how much they
agreed from 1 (completely disagree) to 7 (completely agree) with the scale's
five items (e.g., “I would pay more for a product if it had status.”).

3.3.9. Green product interest

The Ethically Minded Consumer Behavior Scale (Sudbury-Riley and
Kohlbacher, 2016) was used to measure green product interest. This 10-
item scale assessed how important it was to participants that products
they buy are sustainable and ethical. Participants indicated how true
statements were such as “I will not buy a product if I know that the
company that sells it is socially irresponsible” from 1 (never true) to 7
(always true).

3.3.10. Environmentalist identity

We assessed how much participants identified with being an envi-
ronmentalist (Brick and Lai, 2018; Brick et al., 2017). This 4-item Likert-
type measure included items such as “I see myself as an environmen-
talist” rated from 1 (completely disagree) to 7 (completely agree).

3.3.11. Egoistic values

We used the Egoistic subscale of the Value Orientation Scale (De
Groot and Steg, 2007) to determine how important from 1 (not very
important) to 7 (very important) participants valued these principles:
social power, wealth, authority, being influential, and being ambitious.
Only this subscale was chosen, as the other values (altruistic and
biospheric) overlap with other measures in this study and were omitted
for time constraints.

3.3.12. Pro-environmental norms

Norms were assessed with two sets of three items adapted from
Bissing-Olson et al. (2016). Participants indicated (dis)agreement with
three statements about the environmental actions of people close to
them (e.g., “Most people who are important to me act in
environmentally-friendly ways.”) on a scale from 1 (completely disagree)
to 7 (completely agree). Participants then responded to the same items
about the expectations of close others about the participant's behavior
(e.g., “Most people who are important to me expect me to act in
environmentally-friendly ways.”).
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3.3.13. Demographics

Participants reported their age, gender, education (completed years
of education), and household income. We also asked participants to
indicate whether they lived in a city or the countryside (rurality). Po-
litical orientation was assessed with four items on a 11-point Likert
scale. Participants placed themselves on a political left-right and
progressive-conservative continuum, as well as two more left-right
continua for economic and then social issues (measure adapted from
Zwicker et al., 2020Db).

4. Results

All analyses were pre-registered and identical across countries except
where explicitly noted. The data, scripts, and additional information are
on the Open Science Framework (https://osf.io/tjrg3/). Alpha was set at
0.05 and all analyses were conducted in R 4.2.2 (R Core Team, 2022).

4.1. Prior knowledge

As expected, participants were unfamiliar with the Fairphone brand,
Moyeran = 2.44 (Fig. 2 for country medians and SDs). A Kruskal-Wallis
test (not pre-registered but used because of the skew of the outcome
variable) revealed significant differences in familiarity with the Fair-
phone across countries, H(3) = 205, p < .001, nz =0.09, 95 % CI [0.07,
0.12]. A post-hoc pairwise comparison using Wilcoxon rank sum test
with corrections for multiple testing showed significant differences be-
tween all countries (ps < .036). Of the four countries, Germans were
most familiar with Fairphone followed by the Dutch and the French,
with the British least familiar (Fig. 2).

4.2. Attitude towards Fairphone
Overall, participants were positive about the Fairphone (M = 5.45,

SD = 0.81). Fig. 3 visualizes participants' mean attitudes across coun-
tries and shows that most responses are on the positive side of the

H

Familiarity
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semantic adjective pairings. The overall pattern was similar across
countries, but one-way ANOVA results (not pre-registered) found a
significant main effect of attitude by country, F(3, 2209) = 23.76, p <
.001, 12 = 0.03. Post-hoc comparisons revealed that the Dutch were less
positive about Fairphone (M = 5.21, SD = 0.75) than the French (M =
5.48, SD = 0.75, d = —0.36 [—0.47, —0.24]), British (M = 5.55, SD =
0.83,d = —0.43 [-0.54, —0.30]), and Germans (M = 5.56, SD = 0.83, d
= —0.45 [-0.57, —0.33]). These differences were mainly driven by the
Dutch perceiving the Fairphone as less trustworthy and less reliable than
the other countries.

4.3. Network analysis

The main network analysis was based on the Causal Attitude
Network model (Dalege et al., 2016; Dalege et al., 2017a). To estimate
the network for continuous variables, the Gaussian Graphical Model was
applied (Epskamp et al., 2018). In this model, two variables or nodes are
connected via an edge if they are conditionally dependent given all other
variables in the network. We estimated such dependencies via partial
correlation coefficients between the variables. We constructed a
weighted, undirected network for each country, estimating a Gaussian
Graphical Model based on the partial correlation matrix using regula-
rization (EBICglasso) as the model selection procedure in bootnet
(Epskamp et al., 2018).

4.3.1. Interpretation

In order to find densely connected subgraphs in each network, we
employed the Walktrap algorithm (Pons and Latapy, 2005). Nodes that
are similar and more strongly connected to one another are colored the
same and form a cluster. Positive relationships are represented by blue
edges and negative relationships by red edges. The thicker the line, the
stronger the relationship. Importantly, these are partial correlations and
do not provide strong causal evidence, as we focused on an undirected
network and cross-sectional data. Below, we focused on variables
relating to purchase intention. An overview of all four networks is

DE FR

Fig. 2. Boxplots of familiarity with Fairphone by country.

NL

Country

Note. The horizontal line represents the median and the colored boxes the interquartile range.
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bad good
Legend:
unreliable —— DE reliable
-A- FR
+-- NL )
- UK
untrustworthy ... trustworthy
immoral moral
ugly beauty
negative positive
unjust just
1 2 3 4 5 6 7

Fig. 3. Attitude pairs and their results per country.

Worry: worry

joy: joy

guilt: guilt

sad: sad

angry: anger

uncert: uncertainty

excite: excitement

pride: pride

awe: awe

hope: hope

annoy: annoyance

att: overall attitude

trust: trust

buy: purchase intention
status: status

GPintr: green product interest
EnvID: environmental identity
values: egoistic values
norms: Norms

PO: political orientation

Fig. 4. Networks of attitudes and purchase intentions across four countries.
Note. Node placement is based on the average placement across all networks. Blue edges are positive and red edges are negative partial correlations.
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provided in Fig. 4. Node placement is based on the average node
placement of all four networks. In general, the clusters were similar
across countries but the grouping and number varied slightly. One of the
limitations of cluster detection algorithms is that they allocate each node
to only one cluster, precluding nodes from being shared between mul-
tiple clusters (Lange and Zickfeld, 2021). We believe purchase intentions
to be one such shared node. Testing whether purchase intentions is part
of more than one community is complex and falls outside the scope of
this paper. Therefore, we do not place much importance in our inter-
pretation on which cluster it belongs to.

4.3.2. The Dutch attitude network

Fig. 4 (top left) visualizes the Dutch attitude network. There were
four distinct clusters: positive emotions and overall attitude (green),
negative emotions (red), personal identity (blue), and egoistic values
and status (gray). Green product interest appeared particularly impor-
tant for purchase intentions (rpqrrig = 0.25): the more interested a person
was in ‘green’ products, the more they intended to buy a Fairphone. The
more a person cared about status, the less likely they wanted to buy a
Fairphone (rpariqt = —0.14).

Positive edges connected intentions with the positive emotions joy
(rpartiat = 0.13) and excitement (rpariqt = 0.08), and positive overall
attitude (rpariqt = 0.12). Negative emotions were mostly unrelated to
purchase intention. The more participants identified with being an
environmentalist, the more they intended to buy a Fairphone (rpariia1 =
0.07).

4.3.3. The German attitude network

The German network (Fig. 4, top right) had a similar structure but
only three clusters: positive emotions (green; this time including un-
certainty), negative emotions (red), and identity (blue). Again, people

Sustainable Production and Consumption 40 (2023) 337-351

with higher purchase intentions reported more positive emotions of joy
(rpartiat = 0.09), excitement (rpariar = 0.06), and hope (rpariat = 0.12) and
positive attitudes towards Fairphone (overall attitude, rpgria = 0.22).
Negative emotions seemed less relevant to purchase intentions. Only
two negative emotions (uncertainty, rpqriqt = —0.03, and annoyance,
Tpartial = —0.04) were weakly and negatively linked to purchase inten-
tion. Like the Dutch network, people for whom status was more
important reported lower purchase intentions (rperiqt = —0.17) and in-
dividuals with more green product interest indicated more purchase
intentions (fpariiar = 0.15).

4.3.4. The French attitude network

The French network had more clusters than the other networks
(Fig. 4, bottom left). In addition to positive emotions (green) and
negative emotions (this time split up into two clusters red and orange),
another cluster contained purchase intentions, status, and egoistic
values (gray; similar to the Dutch network), and a final cluster of overall
attitude and trust (green).

As in the other networks, people with higher positive emotions of joy
(rpartiat = 0.11), excitement (rpqgriqr = 0.13), and pride (rpartiq = 0.06) and
positive attitudes towards Fairphone (rpgriq = 0.14) reported more
purchase intentions. Other than a negative relationship between un-
certainty and purchase intentions (rperia = —0.11), negative emotions
did not seem to be related to purchase intentions. There were positive
relationships between intentions with green product interest (rpartiat =
0.16) and environmental identity (rperiar = 0.05), and a negative rela-
tionship with status (rpgria = —0.16).

4.3.5. The United Kingdom attitude network
The United Kingdom network (Fig. 4, bottom right) had three clus-
ters: positive emotions and overall attitude (green), negative emotions

WOITY: WOITY
joy: joy

guilt: guilt

sad: sad

angry: anger

uncert: uncertainty

excite: excitement

pride: pride

awe: awe

hope: hope

annoy: annoyance

price: price

appear: appearance

TechSpec: technical specifications
quality: phone quality

size: size

camera: camera

SustP: sustainability of the phone
workers: treatment of the workforce
reput: reputation of the brand

CS: customer service

SustC: sustainability of the company
att: overall attitude

trust: trust

buy: purchase intention

status: status

GPintr: green product interest
EnvID: environmental identity
values: egoistic values

horms: norms

PO: political orientation

Fig. 5. Overview of networks for the German (DE), French (FR), Dutch (NL) and UK data including the phone and brand characteristics.
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(red), and identity (blue). There were positive relationships between
purchase intentions and joy (rpartiat = 0.10), excitement (rpariit = 0.11),
and hope (rpgrtiq = 0.11). Purchase intentions correlated positively to
overall attitudes (rpariar = 0.12), green product interest (fpqriqt = 0.14),
and negatively to uncertainty (rpgria = —0.07).

4.3.6. Network analyses including product and brand characteristics

We also ran a network analysis including all the product and brand
characteristics (Fig. 5). The four countries appeared very similar and
showed four clusters: positive emotions and overall attitude (green),
negative emotions (red), identity (blue), and device characteristics,
(status, and values; gray). The inclusion of the product and brand
characteristics variables did not change the inferences we drew from the
original networks discussed above. Purchase intentions related mostly to
the psychological factors. In particular, intentions correlated positively
to overall attitude, positive emotions, and green product interest, and
negatively to status and in some cases uncertainty. The sustainability of
the phone was positively related to purchase intentions in Germany and
the Netherlands (DE: rpgriigt = 0.16; NL: Ipgriq = 0.11), and so was the
sustainability of the company in the Netherlands and the UK (NL: rpgrial
= 0.12; UK: rygreiqr = 0.06). Apart from these brand characteristics, none
of the product or brand characteristics related to purchase intentions.
This lack of relationships suggests that psychological factors are rela-
tively more important for intentions to purchase a Fairphone.

4.4. Network summary

The four countries were broadly similar in network structure and
purchase intentions correlated with similar factors across countries.
Purchase intentions were most closely linked to positive emotions
(specifically joy and excitement), overall attitudes, and green product
interest. Purchase intentions were also negatively related to the
importance of product status. Unrelated to purchase intentions, we also
found trust to be positively and strongly related to overall attitudes
across all countries. The countries also differed in the strength of re-
lationships between nodes.

4.5. Network comparison

We compared the networks in Fig. 4 in an exploratory analysis to
outline overarching similarities and differences using the Network
Comparison Test (van Borkulo et al., 2022). See the online Supplement
for more information (Table S1). All four networks had similar con-
nectivity, meaning that they did not significantly differ in how well
various parts of a network connected to one another. Most networks
showed some edge variation, suggesting at least one of the edges was
different between the networks. This overall similarity in structure with
some edge variation corresponds with the visual inspection of the
networks.

We also tested for network centrality of all four networks (Fig. S1) to
determine the structural importance of the individual nodes. We focused
on the strength measure of centrality, which represents the direct in-
fluence of a given node on the network and is calculated by summing the
absolute values of all edge weights a given node has. Across all four
countries, overall attitude was one of the nodes with the greatest
strength, as was joy, which corresponds with the visual representation
discussed above. Depending on the country, other positive emotions,
such as pride, excitement, and hope also had comparatively high
strength, as did environmental identity.

While we compared data from four different countries, we cannot
assume that participants from all countries interpreted the measures in a
conceptually similar manner. The results of a measurement invariance
analysis (see online Supplement) suggested that the countries are not
directly comparable, which was expected because these tests are very
stringent. In particular, the factor loadings of the three items making up
the purchase intentions variable differed across countries, especially for
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the French sample. We tested other scales most commonly related to
purchase intentions (status, overall attitude, green product interest), and
none reached strict measurement invariance (see OSF link in Section 3
for procedure and code). As measurement invariance is almost never
met in practice and many researchers argue for more relaxed criteria (e.
g., Van De Schoot et al., 2015), we argue that comparing the four
countries in this paper is viable.

4.6. Regression

We also conducted a regression analysis to investigate the unique
variance explained by psychological factors, product and brand char-
acteristics, and demographic variables (Table 4). The pre-registration
did not include the product and brand characteristics, but we included
them to extend the network analyses and also investigate the unique
variance explained by non-psychological factors. The regression
removes shared variance between predictors and reveals the unique
contribution of each predictor.

The regression (Table 4) indicated that two positive emotions (joy
and excitement) and overall attitudes were positively related to pur-
chase intentions in most countries and overall. Uncertainty was nega-
tively related to purchasing intentions across most countries. No other
factors consistently explained unique variance. Most overall variance
was explained by overall attitude (f = 0.15), followed by excitement ($
= 0.14), joy (# = 0.13), and uncertainty (8 = —0.10). Green product
interest appeared to be of importance in the Netherlands ( = 0.18) and
the UK (8 = 0.16), but did not reach statistical significance in Germany
and France.

There were differences across countries concerning the importance
of different product and brand characteristics, but no product and brand
characteristic was significant across more than two countries. Never-
theless, the sustainability of the phone showed comparatively large (3 >
0.10) effect sizes in Germany ( = 0.20) and the Netherlands (f = 0.11),
as did the sustainability of the company in the Netherlands (# = 0.16)
and the UK (5 = 0.14).

Overall, this pattern of results is consistent with the network analysis
in demonstrating the importance of psychological factors and particu-
larly emotions for purchase intention. The examined variables explained
about half of the variance in purchase intentions. That is typical for the
field (Ballard, 2019; Frost, 2018), and suggests that this study included
most of the important psychological and demographic variables.

5. Discussion

Understanding the psychology behind sustainable behaviors is crit-
ical in determining whether consumers will choose a green product.
Despite the importance of consumer decisions, intentions to buy envi-
ronmentally friendly products are not well understood (Park and Lin,
2020; Trudel, 2018) and are often influenced by many factors. In this
research, we employed the attitude network approach to determine
which (psychological) factors were related to the purchase of a
commercially available smartphone (the Fairphone 4), a proxy for a
meaningful and high-impact real-world behavior. We used this
descriptive approach because the antecedents of low-impact behaviors
do not necessarily generalize to costlier and less frequent high-impact
behaviors (Nielsen et al., 2021).

The goal of this study was not to validate or falsify any specific
theory. As opposed to a confirmatory test of a specific model, for
example testing whether a certain pathway has a certain effect size, this
work was descriptive and exploratory. We integrated common aspects of
multiple theories to explore which of the predictors frequently linked to
pro-environmental intention and behavior are related to the intention to
buy this sustainable smartphone, which provides the foundation for
future model development (Scheel et al., 2021). Nevertheless, this
research does illustrate which theories might be more or less relevant in
this specific context. For example, we consistently find emotions, and
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Table 4

Regression betas on purchase intentions (95 % CIs).
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Overall DE FR NL UK
Predictors beta (95% CI)
Worried 0.01 0.07 0.01 0.02 -0.07
(-0.03-0.05) (-0.01-0.15) (-0.07-0.09) (-0.05-0.10) (-0.16 —0.02)
Joy 0.13 0.13 0.14 0.11 0.14
(0.09 - 0.18) (0.04 — 0.23) (0.05 - 0.23) (0.01 - 0.21) (0.03 — 0.25)
Guilty 0.05 0.04 0.07 0.06 0.01
(0.01-0.08) (-0.03-0.12) (-0.00-0.14) (-0.01 -0.13) (-0.07 —0.08)
Sad -0.01 -0.02 -0.08 -0.02 0.07
(-0.05-0.04) (-0.11-0.06) (-0.17-0.01) (-0.10-0.07)  (-0.02 -0.16)
Angry 0.03 0.02 0.05 0.03 -0.03
(-0.01 -0.08) (-0.06-0.11) (-0.04—-0.14) (-0.05-0.12) (-0.12-0.07)
Uncertain -0.10 -0.03 -0.11 -0.10 -0.09
(-0.14 —-0.06) (-0.10-0.05) (-0.18 —-0.03) (-0.17--0.03) (-0.17 —-0.00)
Excited 0.14 0.07 0.14 0.14 0.14
(0.09-0.18) (-0.01 -0.15)  (0.05-0.23) (0.06 — 0.22) (0.03 - 0.25)
Proud 0.04 -0.01 0.08 0.06 0.06
(-0.01 -0.08) (-0.10-0.08) (-0.01 -0.17)  (-0.02-0.15) (-0.04 —0.15)
In awe -0.02 0.00 -0.01 0.01 0.00
(-0.06 -0.01) (-0.07-0.08) (-0.11-0.08) (-0.06—0.08) (-0.09 —0.09)
Hopeful 0.08 0.10 0.05 0.01 0.14
(0.04 — 0.13) 0.01-0.19) (-0.05-0.14) (-0.08—-0.10)  (0.04 — 0.24)
Annoyed -0.04 -0.12 -0.00 -0.02 -0.02
(-0.08 —0.00)  (-0.21 --0.03) (-0.08-0.08) (-0.10—-0.07) (-0.11 —0.08)
Price 0.07 0.10 0.01 0.07 0.04
(0.04 - 0.11) 0.04-0.17) (-0.06-0.08)  (0.00-0.13) (-0.03-0.11)
Appearance -0.05 -0.06 -0.11 -0.08 0.02
(-0.09 —-0.01) (-0.13-0.02) (-0.19--0.03) (-0.15--0.00) (-0.07-0.10)
Technical -0.03 -0.06 0.01 -0.05 -0.02
specifications (-0.06 -0.01) (-0.13-0.01) (-0.07-0.08) (-0.12-0.02) (-0.10—0.06)
Quality-phone -0.04 -0.03 -0.11 -0.03 0.00
(-0.08 —-0.00) (-0.10—-0.04) (-0.19-—-0.04) (-0.09-0.04) (-0.08 —0.08)
Size -0.02 -0.07 0.03 0.03 -0.06
(-0.06 - 0.01) (-0.13--0.00) (-0.04—-0.10) (-0.03-0.10) (-0.14-0.01)
Camera -0.01 0.02 -0.05 -0.02 0.07
(-0.05-0.02) (-0.05-0.09) (-0.12-0.03) (-0.09-10.05) (-0.00—0.14)
Sustainability 0.04 0.20 0.06 0.11 0.00
-phone (-0.00-0.09) | (0.08-0.32) (-0.02-0.13) = (0.02-0.20) (-0.12-0.12)
Treatment of 0.07 0.04 0.14 0.01 -0.07
the workforce (0.03-0.12) (-0.05-0.14)  (0.05-0.22) (-0.09-0.10) (-0.17 —0.03)
The brand's -0.08 -0.04 -0.07 -0.08 -0.08
reputation (-0.12 --0.05) (-0.12-0.04) (-0.14-0.00) (-0.15—-0.01) (-0.16 —-0.01)
Customer 0.02 0.03 0.06 -0.03 -0.02
service (-0.02-0.06) (-0.04-0.10) (-0.02-0.13) (-0.10—-0.04) (-0.10-0.07)
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Sustainability- 0.07 0.07 -0.02 0.16 0.14
company (0.03-0.12) (-0.05-0.20) (-0.10-0.05) ~ (0.06-0.26)  (0.01—0.26)
Trust 0.05 0.05 0.04 0.03 0.05
(0.01-0.10) (-0.05-0.15) (-0.06-0.14) (-0.06-0.12) (-0.06 —0.17)
Status -0.07 -0.04 -0.12 -0.10 -0.06
(-0.11 --0.03) (-0.12-0.04) (-0.20--0.03) (-0.17 —-0.02) (-0.15-10.02)
Values -0.04 -0.08 -0.03 -0.01 -0.02
(-0.08 —-0.00) (-0.16 —-0.00) (-0.10—-0.05) (-0.08 —0.06)  (-0.10—0.06)
Attitude 0.15 0.24 0.16 0.12 0.09
(0.10-0.20) = (0.13-0.35) (0.05-0.27)  (0.02-0.22) (-0.02-0.21)
Green product 0.11 0.05 0.09 0.18 0.16
interest (0.07-0.16) (-0.05-0.14) (-0.01-0.19)  (0.09-0.28)  (0.06 — 0.26)
Environmental 0.01 -0.06 -0.00 0.09 -0.01
identity (-0.03-0.05) (-0.15-0.03) (-0.09-0.09) (0.00-0.18)  (-0.10—0.09)
Norms 0.02 0.00 0.05 -0.12 0.07
(-0.02-0.05) (-0.07-0.08) (-0.02-0.12) (-0.20--0.04) (0.00—-0.13)
Political -0.01 0.03 -0.06 -0.00 -0.00
orientation (-0.04-0.03) (-0.04-0.11) (-0.13-0.02) (-0.08-0.08) (-0.08 —0.07)
Age 0.05 0.09 0.05 0.03 -0.05
(0.02-0.09) (0.02-0.16) (-0.03-0.12) (-0.04-0.10) (-0.13-0.03)
Education 0.03 0.02 0.02 0.05 0.01
(-0.00-0.06) (-0.05-0.08) (-0.04—0.09) (-0.01-0.11) (-0.06 —0.08)
Income -0.00 -0.03 0.03 0.01 -0.07
(-0.03-0.03) (-0.09-0.03) (-0.04-0.10) (-0.06-0.07) (-0.14—0.00)
Rurality 0.02 -0.02 0.03 0.02 0.02
(-0.01-0.05) (-0.08-0.05) (-0.04—0.09) (-0.04-0.08) (-0.05-0.09)
Familiar 0.03 0.04 0.00 0.06 0.01
(-0.01-0.06) (-0.03-0.10) (-0.06—-0.07)  (-0.00-0.13)  (-0.06 —0.08)
Observations 2175 534 559 535 547
R? 47 .54 49 .54 A7
R*adjusted 46 51 46 51 44

Note. Bold estimates are p < .05. Predictors are shown in bold if significant in at least three countries. Colors are added

to improve readability and reflect effect sizes.

positive emotions in particular, to be related to the intention to purchase
a Fairphone. Few of the frequently used theories include emotions. The
Theory of Planned Behavior (TPB), for instance, one of the most used
and influential theories in predicting intentions and behavior, does not
include emotions and might therefore not be entirely sufficient when
aiming to understand the psychological underpinnings of purchase in-
tentions of modular smartphones. Indeed, there are calls for extensions
of the TPB to include emotions (e.g., Berki-Kiss and Menrad, 2022; La
Barbera et al., 2022; Londono et al., 2017). Nevertheless, we would still
argue that, even an extended TPB (or any of the other commonly used
models) would not have given as broad of an insight into which factors
are directly and indirectly linked to the purchase intention of a Fair-
phone, as the approach taken in this paper.

5.1. Summary of results

Consumer willingness to purchase the Fairphone seems driven more
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by how the product is perceived than by its technical characteristics. The
network structure and connectivity across the four countries was
similar, mainly including three clusters: positive emotions and overall
attitudes, negative emotions, identity, and a cluster of product charac-
teristics when included. Purchase intentions were most closely linked to
positive emotions (excitement and joy), overall attitudes, and green
product interest. Purchase intentions were also negatively related to the
importance individuals placed on the status of a product when buying a
new phone and feelings of uncertainty about the product. Including
product and brand characteristics in the network (Fig. 5) and regression
analyses illustrated the importance of psychological factors (especially
emotions) for purchase intentions compared to product and brand
characteristics and demographics. For example, in our results, price
appeared as less of a barrier for this sustainable alternative than previ-
ously assumed (Sheoran and Kumar, 2020). Across these samples, price
was only very weakly related to purchase intentions in Germany and the
Netherlands (see Fig. 5 and Table 4), with psychological factors being
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comparatively more important. It remains untested whether these pat-
terns would hold for actual purchasing behavior.

5.1.1. Attitude

Purchase intentions were consistently and strongly linked to overall
attitudes (rSpartiqt = 0.12-0.22). Participants who were more positive
towards the Fairphone also reported greater intentions to purchase one.
This is in accordance with a large literature suggesting that attitude is
one of the main drivers of behavior (Kaiser et al., 2021; Taube et al.,
2018), and sustainable consumption in particular (Kaiser et al., 2020;
Park and Lin, 2020; Zhuang et al., 2021; Zwicker et al., 2023). This is
also consistent with consumer demand being important for a sustainable
transition; when consumers do not feel positively towards a sustainable
alternative, they are likely less willing to adopt it. Therefore, we
recommend that companies producing sustainable alternatives create
and maintain a positive attitude towards both the brand and their
products.

We also found a strong relationship between trust and overall atti-
tude: participants who reported higher trust in the Fairphone smart-
phone and the brand were more positive towards the phone (rpariiat =
0.46 - rpariiql = 0.57). This might partially be caused by one of the seven
items specifically mentioning trustworthiness. However, customer trust
appeared tightly connected to people's attitudes, which were in turn
related to intentions to purchase. The Dutch sample found the Fairphone
much less trustworthy than participants from other countries. We are
unsure why this was the case. Fairphone is a Dutch company and we
were not able to find any obvious controversy surrounding it.

5.1.2. Emotions

Across all countries, joy and excitement positively related to pur-
chase intention. There were less consistent positive relationships with
pride and hope. There were consistent negative relationships between
how uncertain participants felt about the product and their intentions to
buy a Fairphone. No other negative emotion showed a consistent rela-
tionship with purchase intention. This suggests that evoking positive
emotions and reducing uncertainty about the product might be a way to
effectively market sustainable smartphones.

The psychological literature suggests that pro-environmental
behavior is more consistently linked to negative emotions (especially
guilt) than positive emotions (of which pride has received particular
attention) (Adams et al., 2020; Hurst and Sintov, 2022; Rees et al., 2015;
Zwicker et al., 2020a). However, there is precedent for positive emo-
tions playing an important role. Recent reviews illustrate that both
(anticipated) negative and positive emotions relate to and predict a wide
range of climate change related judgements and behaviors (Brosch,
2021; Shipley and van Riper, 2022). Other research showed that antic-
ipated positive emotions are more effective than negative emotions in
predicting pro-environmental behavior (Bissing-Olson et al., 2016;
Schneider et al., 2017).

However, caution needs to be taken not to overgeneralize the rela-
tionship between purchase intentions and positive emotions. Positive
emotions do not universally increase prosocial behavior, but rather
encourage different types of prosocial behavior through different
mechanisms (Brosch, 2021; Zelenski and Desrochers, 2021), depending
on the type of person or cause benefited (Brick et al., 2021; Cavanaugh
et al., 2015). It is therefore important for marketers and policymakers to
be aware of the type of emotion used in their appeals to consumers and
in which context they occur (Cavanaugh et al., 2015). Even though
negative emotions other than uncertainty were mostly unrelated to
purchase intention, negative emotions might still drive other relevant
behaviors. For example, negative emotions towards an unsustainable
brand could translate into actions against it by propagating negative
word of mouth, avoidance, or vengeance (Khatoon and Rehman, 2021).

This type of exploratory research is intended to aid in theory
development and the design of more confirmatory studies. Specific
recommendations for marketing strategies or management practice fall
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mostly outside the scope of this evidence. The apparent importance of
psychological factors over product characteristics for purchase intention
is encouraging for companies that put sustainable alternatives on the
market. It might provide an additional inroad for marketing strategies,
because psychological factors might be more malleable than other fea-
tures. Connecting the sustainable choice to positive emotions (and not
just coupling the prevalent unsustainable option to negative emotions)
might be particularly effective in attracting potential customers.

5.1.3. Green product interest and status

Both green product interest and status were related to purchase in-
tentions in the network analyses across all four countries. Consumers
who care about the environment, social justice and human rights, ani-
mal welfare and local community, and who consciously reduce pur-
chasing certain products (i.e., who are high in green product interest;
Sudbury-Riley and Kohlbacher, 2016) also indicated a greater willing-
ness to purchase a Fairphone. This makes sense, as Fairphone's stated
values closely align with the values of ethical consumption. Predictably,
green product interest was closely and strongly related to environmental
identity across countries (Figs. 4 and 5). This suggests that a continued
emphasis on the social and environmental benefits of the modular
smartphone in marketing campaigns might be an effective way to
encourage ethically and sustainably minded consumers to choose for
this modular smartphone and similar products.

Sustainable products can act as status symbols by indicating wealth
or prosocial traits (Berger, 2017; Sheoran and Kumar, 2020). Our results
indicate that this is not currently working for the Fairphone, as cus-
tomers more concerned with social status were less intent on purchasing
a Fairphone. This might be related to people's unfamiliarity with Fair-
phone, as buying a product from a relatively unknown brand might
make it less likely to increase status. The Fairphone's appearance might
also not be noticeably different enough from similar, non-sustainable
products. Recent research suggests that consumers prefer sustainable
products that look visually distinct from their conventional counterparts
(Zwicker et al., 2023). Companies might consider making the modular
phone appearance more distinct from conventional smartphones, as
products that are visually recognizable as the sustainable choice might
serve a stronger signaling function, for example indicating prosocial
traits (Berger, 2019; Braun Kohlova and Urban, 2020).

5.1.4. Lack of knowledge

Participants were not very familiar with Fairphone but were overall
positive towards its smartphone. This aligns with research on other
sustainable technologies such as bio-based plastic products, which
consistently finds positive attitudes despite a lack of knowledge about
the material and its properties (Zwicker et al., 2021; Zwicker et al.,
2023; Zwicker et al., 2020a). Lack of awareness about ethical or sus-
tainable alternatives is one of the main barriers to sustainable con-
sumption (Sheoran and Kumar, 2020). Adding green products to the
shelves is not enough (Gleim et al., 2013). Lacking relevant information
can prevent consumers from selecting products that follow their ethical
or environmental principles (Bray et al., 2010).

Future research could examine how much the provision of infor-
mation contributes to purchase intentions and behavior and how that
compares to the role of psychological factors such as attitudes and
emotions. This was not possible in the current study, as participants
received information about the Fairphone brand and smartphone before
indicating their purchase intention. We would recommend that
comparatively new companies such as Fairphone invest in widespread
information campaigns to create awareness of both the existence and the
sustainable qualities of their product and company. Information-based
promotion also builds trust, which in turn can generate greater inter-
est in green products (Gleim et al., 2013).
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5.2. Limitations

This study used purchase intentions as a proxy for a high-impact
environmental behavior. We did measure whether participants fol-
lowed a link to the official Fairphone site to learn more about the new
smartphone and the brand itself. This could have provided a more ac-
curate measure of interest and possibly a better indication of purchase
intention. However, due to a technical error, how many participants
clicked the link was not recorded. Because intentions do not necessarily
translate into actual purchasing behavior even when consumers hold
positive attitudes towards sustainable products (Bray et al., 2010; Gro-
ening et al., 2018; Morwitz et al., 2007; Rausch and Kopplin, 2021), the
predictors of actual purchase behavior might differ (Nielsen et al., 2022;
Nielsen et al., 2021). Only measuring intentions can therefore lead to
biased conclusions, potentially exaggerated by participants wanting to
appear socially desirable. The strength of the relationship between
purchase intentions and actual behavior varies with product type and
measurement design. For example, the predictive accuracy of purchase
intentions is lower for new products, for non-durable goods, and for
more temporally distant purchase occasions (Morwitz et al., 2007).

It is difficult to measure actual purchasing behavior for relatively
infrequent and expensive purchases like buying a smartphone. In-
tentions can therefore provide some insight and be a useful proxy.
Including a broader range of measures that tap into different kinds of
behavior, and including online measures of actual behavior (e.g., a
donation or the Work for Environmental Protection Task; Lange and
Dewitte, 2021) might give a better indication of whether participants'
intentions are likely to translate into behavior. A future retrospective
study asking people that bought a Fairphone about their reasons and
attitudes might also shed more light onto successful attitude-behavior
translation.

Another limitation of this research is its correlational nature and
therefore the lack of causal conclusions. We deliberately chose an
exploratory design (Scheel et al., 2021). Our aim was to determine
which (psychological) factors relate to the intentions to purchase a
Fairphone and to see whether these differed between the four countries.
To test the predictive power of the different psychological factors, one
could conduct an experimental study or use a temporal network
approach like Chambon et al. (2022). This kind of temporal network
approach can determine whether one node predicts other nodes in the
next measurement, while controlling for all other nodes. Another
approach to establishing causality was taken by Zwicker et al. (2020a),
who first conducted a survey to establish the empirical network and in a
subsequent study experimentally manipulated the evaluative reaction
most strongly related to the node of interest, in order to test whether the
manipulation would lead to an increase in behavior. For example, one
could manipulate positive emotions (joy and excitement in particular) to
test whether that leads to greater purchase intentions or actual purchase
of a Fairphone.

Another limitation is the potential low generalizability of the results
to non-European and/or non-Western countries and other types of
smartphones. In this study, we investigated a specific modular smart-
phone (the Fairphone 4). A Fairphone (and other modular smartphones,
e.g., Teracube and SHIFT phones) may have different characteristics and
conditions expected from a typical smartphone (e.g., it might be
perceived as a more innovative or less functional model), and therefore
represent a unique consumer type, potentially leading to a low gen-
eralisability of the results.

The lack of importance of product characteristics for purchase
intention contradicts what has been found with regards to pre-owned
smartphones, for which product characteristics, such as functionality
(e.g., guaranteed software updates), appearance, and battery health, are
important features (Mugge et al., 2017; Nasiri and Shokouhyar, 2021).
Whether this difference is due to the measurement of intentions or is
caused by modular and pre-owned smartphones being influenced by
different factors requires future research. Additionally, people for whom
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sustainability is of great importance might not be interested in buying a
new phone (even if it is sustainable) and rather choose second-hand
models. Future research could investigate whether modular phones
are appealing to this consumer type, or whether modular phones are
more appealing to consumers who place a high value on buying an
unused product. Another avenue for future research is the comparison of
conventional and modular smartphones using an attitude network or
similar descriptive approach. This would allow an investigation of the
differences in attitudes and potentially different factors relating to the
purchase intentions of different phone types.

6. Conclusion

We used an attitude network approach across four countries to
determine which factors relate to the intention to purchase a sustainable
smartphone. Understanding which factors play a role in consumer
decision-making to switch to more sustainable products is vital in the
fight against climate change. Psychological factors appeared more
important for purchase intentions than product and brand characteris-
tics. Future research could employ similar descriptive approaches to
examine whether these results generalize to other (novel) sustainable
products and technologies, and non-European and non-Western pop-
ulations. Subsequent research can also investigate whether marketing
and communication strategies aimed at the psychological variables
identified here, such as positive emotions, are effective in changing
purchase behaviors.
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