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Abstract

Sweden is actively seeking to scale up repair activities as part of its strategy to reduce
waste, transition to a circular economy, and achieve zero net emissions by 2045. In
the last couple of years, several new policies to promote consumer repairs have been
adopted or proposed in Sweden. However, very little is known about the socio-cultural
factors that shape people's decision to repair their personal electronics. This study
addresses this gap by applying consumer behaviour theory to study the factors
shaping and influencing people's decision to repair their personal electronics. A mixed-
method research approach was used, involving 19 semi-structured interviews and an
online questionnaire answered by 190 participants. The interviews and questionnaire
targeted Swedish residents and were based on Triandis' theory of interpersonal
behaviour. The study revealed that intention and habits determined repair behaviour
and that social norms, attitudes, and feelings about repair determined participants'
intention to repair. Moreover, the interviews and the questionnaire uncovered that, in
general, attitudes and social norms about repair do not encourage repair behaviour
and that the physical environment is filled with barriers that discourage people from
repairing their broken electronics. Therefore, the study concluded that to scale up
repair activities, it is essential to improve the perceived individual benefits of repair,
strengthen social norms to make repair the expected solution for broken personal
electronics, shape repair habits, and lower contextual barriers. Based on these findings
implications and specific policy recommendations are discussed.

Keywo rds: Repair, Electrical and Electronic Equipment, Theory of Interpersonal
Behaviour, Circular Economy, Sweden.



Introduction

There is sound evidence to assert that electronic products (e-products) are causing
significant environmental impacts in our natural world (Laurenti et al., 2017; Lavers
Westin et al., 2019). In fact, in Sweden alone, e-products are hot-spot products of
urban consumption responsible for between 14 and 58 percent of the total urban
emissions causing climate change, acidification, eutrophication, ozone formation and
resource use (Lavers Westin et al., 2019). For most e-products, the most significant
environmental impact happens in the extraction and manufacturing phases, therefore
extending their life through repair will generally result in environmental gains (Bachér
et al., 2020; Bakker & Schuit, 2017; Parajuly et al., 2019; Rudenauer & Prakash, 2020).

Beyond the environmental benefits, repair also promises to boost local economies (EC
et al., 2018; King et al., 2006; Llorente-Gonzalez & Vence, 2020; Mitchell & Morgan,
2015) and bring back a lifestyle centred on caring for our belongings (Bovea et al.,
2017; Montalvo et al., 2016). Therefore, promoting repair and product repairability are
coined as essential strategies to mitigate the environmental impacts of e-products and
meet environmental goals such as the transition to a circular economy (CE) (Almen et
al., 2020; Bakker & Schuit, 2017; EEB, 2019; Wieser & Troger, 2018).

Both in policy and academia, repair is increasingly referred to as an important strategy
to extend the life of electronics and achieve circularity. Especially at the European
Union (EU) level, there has been a boom in repair-related policies, including
introducing repairability standards for product design, and regulations to publish
repairability information, make spare parts accessible, and improve legal guarantees
(Svensson-Hoglund et al., 2021). In the specific case of Sweden, the Government has
introduced tax deductions to promote the repair sector (Almen et al., 2020). The key
EU-level legislation addressing repair include the Ecodesign Directive, the Sales of
Goods Directive, the Waste Framework Directives, The Waste Electrical and Electronic
Equipment Directive, the EU Ecolabel, and Green Public Procurement.

In academia, repair gained attention along with the concept of the CE, with the first
publication appearing in 2010 and a boom that started in 2018 with over 50 publications
(Niskanen et al., 2021). However, despite the increased interest in repair demonstrated
by the surge in both policies and publications on the subject, existing research has not
paid sufficient attention to how attitudes, social factors, affective appraisal, and habits
influence an individual’s decision to repair electronic devices (Ackermann et al., 2018;
Cerulli-Harms et al., 2018; Raihanian Mashhadi et al., 2016; Scott & Weaver, 2014;
Wieser & Troger, 2018). Moreover, very little is known about the Swedish case.
Instead, existing literature has overwhelmingly focused on understanding contextual
barriers to repair, such as cost, access, product design, information provision, and
guarantees (see Lopez Davila, 2021, for a review of the literature on electronics repair).

20" European Round Table on Sustainable Consumption and Production erscp (20

Graz, September 8 — 10, 2021
GRAZ'\21



When analysing the existing legislation, it appears that repair policies that target
consumer behaviour are reduced to information provision through manuals and eco-
labels, hinting at a neoclassical economics understanding of the individual as a rational
decision-maker that corrects his or her behaviour based purely on information.
However, research shows that behaviour is complex and multidimensional, governed
by norms, emotions, habits, attitudes, and context (Jackson, 2005; Triandis, 1977).
Thus, information provision alone is unlikely to be effective, and a more comprehensive
conceptualisation and understanding of the factors that shape behaviour is needed to
successfully design effective behaviour-change policies that promote the repair of
electronic devices.

This study addresses this research gap by applying behaviour theory to gain
behavioural insights into personal electronics repair. In this study, personal electronics
are defined as computers, tablets, printers, electronic watches, music equipment,
calculators, mobile phones, televisions, projectors, digital cameras, electric toys,
videogames, and sports machines. The use of behaviour theory is key since it provides
the possibility of exploring repair behaviour more comprehensively and of testing the
strength of the different factors that influence repair decisions. The findings of the study
would enable policymakers to understand the factors that influence repair behaviours
and identify concrete intervention points to incentivise Swedish residents to engage
with this practice effectively, and promote the environmental objectives of Sweden.

The next section introduces the theoretical framework, followed by a section on
methods. This is followed by an overview of the main results and a discussion section.
The paper ends with policy recommendations and the conclusions.

Theoretical framework

Behaviour theories have been widely applied to explain and predict environmental
behaviours such as upcycling (Sung et al.,, 2019; Terzioglu, 2021), product care
(Ackermann et al., 2018), sustainable food consumption (Shin & Hancer, 2016;
Vermeir & Verbeke, 2008), waste recycling (Chan, 1998; Chan & Bishop, 2013), and
travel mode choice (Bamberg & Schmidt, 2003; Domarchi et al., 2008). To understand
the complexity of environmental behaviours, many of these researchers have
proposed modifications to existing behaviour models such as Ajzen and Fishbein’s
theory of planned behaviour (TPB) or Schwartz’s value-belief-norm. A common factor
of these modified models is that they include elements that are part of the Theory of
Interpersonal Behaviour (TIB), such as habit, self-concept, and affect.

TIB has been recognised for its wide applicability and explanatory power in studies
investigating upcycling behaviour (Sung et al., 2019), travel mode choice (Bamberg &
Schmidt, 2003; Domarchi et al., 2008), hand hygiene behaviour (Kupfer et al., 2019),
and ethical decision-making (Li et al., 2020). Moreover, in a comprehensive review of
consumer behaviour and behaviour change models, Jackson (2005) found that
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although TPB is the most widely used model in the study of environmental behaviours,
it has failed to measure actual behaviour. Similarly, Bamberg and Schmidt (2003)
argue that there is increasing evidence that TPB fails to explain all kinds of social
behaviours. In contrast, Jackson (2005) and Bamberg and Schmidt (2003) argue that
TIP captures many of TPB’s criticisms and thus is a better framework to study social
behaviours. Thus, given the broad applicability and comprehensive conceptualisation
of behaviour, TIB is considered as the most appropriate framework to investigate repair
behaviour.

Triandis’ Theory of Interpersonal Behaviour

Triandis proposes that behaviour is shaped by three overarching factors: Intentions,
the strength of habits, and the facilitating conditions that enable or hinder a behaviour
(Triandis, 1977). Moreover, he proposes that there are three factors that influence
intention: Attitudes, social factors (such as norms, self-image, and roles), and affect
(i.e. emotions) associated with the behaviour (Triandis, 1977) (see Figure 1).

Culture and Social Situation

Personality

Outcomes
Beliefs Facilitating
conditions
Outcomes
Evaluation .
Attitudes

Social
factors

Self-concept

Affect

Figure 1. Triandis’ Theory of Interpersonal Behaviour
(Source: adapted from Jackson, 2005 and Page & Sherif, 1980)

Triandis theorises that depending on the type of behaviour, situation, or person, the
weights of the components of his model shift (Triandis, 1977). For example, for new,
unlearned social behaviours, intentions determine a behaviour. However, once the
behaviour has been repeated multiple times and has been rewarded or punished, the
behaviour becomes automatic and is determined by habits (Triandis, 1977). Moreover,
the influence of habits and intention on behaviour is moderated by the presence or
absence of facilitating conditions (Triandis, 1977).
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Methods

This study used a mixed-methods exploratory sequential research design. Guided by
Triandis’ TIB this study commenced with a qualitative data collection and analysis
phase, which informed the second phase of quantitative data collection and analysis.
The qualitative data collection consisted of 19 semi-structured interviews with Swedish
residents. The purpose of the interviews was to understand the residents’ past
experiences, intentions, habits, and the facilitating conditions that influence their
decisions to repair personal electronics. The interviewees were selected using non-
probability quota sampling to provide a wide range of perspectives and opinions.
NVivo1l0 software was used to conduct thematic analysis on the qualitative interviews.

Also based on TIB and guided by the findings of the interviews, quantitative data
collection consisted of an online questionnaire answered by 190 Swedish residents
(see Lopez Davila, 2021, for an overview of the demographic characteristics of the
guestionnaire sample and the list of the interviewees). The questionnaire gathered
individuals’ opinions and experiences repairing personal electronics. Participants were
selected through non-probability convenience sampling based on the author’s network.
The software IBM SPSS 27 was used to conduct descriptive statistics, Spearman’s
rank-order correlation analysis and binomial logistic regression on the questionnaire
data.

To adequately test Triandis’ TIB model, correlation and regression analyses were
conducted in two steps: Step 1 examined intentions to repair, and Step 2 frequency of
repair behaviour. See logic in Figure 2.

Step 1: Intentions to Repair
Adttitudes

Ouicomes
Beliefs

Ourcomes
Evaluation

i

Social factors Step 2: Repair
|

Facilitating
Conditions

Figure 2. Correlation and regression analysis steps

20" European Round Table on Sustainable Consumption and Production erscp (20

Graz, September 8 — 10, 2021
GRAZ'\21



Results and Discussion

This section presents the findings in the following way: 1) factors that shape repair
behaviour revealed by qualitative analysis and descriptive statistics, and 2) factors that
explain repair behaviour uncovered by correlation analysis and logistic regression.

Factors that shape electronics repair behaviour

The decision to repair a broken personal electronic device is shaped by intricate
individual, social, and contextual factors. The following findings are presented following
Triandis’ TIB, starting with intention and its related factors, then with habits, and
finishing with facilitating conditions (see Figure 1).

Attitudes towards repairing e-products

Repair has a tainted image. Although people think repair is beneficial for the
environment, the economy, and society, they think it is complicated, time-consuming,
and expensive.

The most mentioned benefits of repairing personal electronics where environmental
(19 out of 19 interviewees) and economic (8/19): “Repair is necessary for sustainable
development. We are overconsuming and repair helps to slow consumption, and also
the environmental and social aspects of mining” (P7), and “We save some money
because [repairing] is not really exactly as expensive as buying a new one” (P3).
Moreover, building emotional connections and encouraging a lifestyle of caring were
also mentioned as benefits of repair by some interviewees (5/19).

However, more than half of the interviewees perceived repair as an inconvenient,
complicated, lengthy, and hard thing to do (13/19): “It's the opposite of easy but | don't
mean just difficult but more like a lengthy process that feels a little bit overwhelming
and expensive. | don't really know if it’s worth it” (P3).

When it came to the cost of repair, twelve participants expressed that repair services
were generally expensive in Sweden but that the real problem was that they felt they
did not get their money’s worth when repairing their personal electronics: “Will it be
more economic in the long term to buy a new phone? if | repair, would it last? because
repair may be a bit cheaper but then it may not last long. You cannot guarantee a
reparation in the same way you can guarantee a new phone” (P16).

The majority of interviewees (11/19) also described repair services as time-consuming
in two ways. On the one hand, it takes time to investigate where to go and what is a
fair price. On the other hand, the wait time to get a device repaired can be long, which
is especially problematic with devices such as computers and phones: “There is
downtime when you have a phone and you have to replace something which is not
available immediately and you have to ship it from wherever then you have to wait for
three days and three days without a phone in Sweden is really problematic” (P19).
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The survey findings mirrored the interview findings. The questionnaire showed that
there was overall agreement among participants that repairing electronic devices was
good (90%), beneficial (86%), and worthwhile (73%) but also hard (68%), time-
consuming (65%), and expensive (50%). Opinions about whether repair was frustrating
or satisfying were divided (see Figure 3)

Beliefs about the Outcomes of Repairing Electronics
[Q: I think repairing personal electronic devices is..]

mVery Negative Negative Neutral Positive  mVery Positive

Bad 8% 207G Good
Harmful 1% 4% [0% 207NGE7M Beneficial
Worthless 3% 6% 1718% 128% MG  Worthwhile
Frustrating 11780 24% 18% | 24% W33% Satisfying
Expensive Bl 27%  25% ‘179 9% Affordable
Time consuming B 30%  21% 79 7% Quick
Hard IS 32% 17% 9% 6% Easy

Figure 3. Respondents' beliefs about the outcomes of repairing electronics

Moreover, most participants strongly agreed or agreed that repairing electronic devices
when they break helps protect the environment (87%), makes them feel proud (83%),
is not a waste of time (71%) or money (63%), is a good deal (60%), and will result in
their device working as well as when it was new (58%). On the other hand, the slight
majority of participants strongly disagreed or disagreed that repairing electronics
makes them uncomfortable (48%) and that repairing a device signals it will continue to
break (42%) (see Figure 4).

Evaluations of the Consequences of Repairing Electronics
[Q: 1 think that repairing my personal electronics will result in..]

m Strongly disagree Disagree Neuftral Agree m Strongly agree
Protecting the environment 1% 1% |11% 25% G2
Feeling proud of myself 1% | 11% 42% _

A good deal 3% [18% 22%49% A%
My device working like new 2% | 21% 19% 52% Iﬁ%

A device that will continue to break 4% I 38% 34% 20%' 4%

An uncomfortable experience B 2% 290% [21%) 2%

A waste of money B 9% 24% 7% 3%
A waste of time R 52% 19% 8k 2%

Figure 4. Respondents’ evaluations of the outcomes of repairing electronics
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Social Factors

Repairing broken personal electronics is seen as something people “should” but not
as something they “must” do. Most participants (17/19) perceived that the normal thing
to do when an electronic device breaks or malfunctions is to replace it. There were
some discussions (6/19) about how there is a growing expectation to donate or recycle
old devices and consensus that repair is more common for high-quality, expensive
electronics. The interviews revealed two plausible explanations for this finding.

First, some participants mentioned that the current paradigm of consumption favours
replacing over repairing personal electronics. The popular Swedish say “slit och slang”
(“use it and throw it away”) was brought up to describe the current norms around e-
products. Interviewees explained that repairing things, including electronics, was the
norm in Sweden for a long time, but it began disappearing at the turn of this century.
This change was in part attributed to the Government, who back in the 1970s believed
consumption needed to be accelerated “for the health of the country” (P17).

During this time Sweden experienced a few key incidents. First, there were nationwide
efforts to mainstream “slit och slang” through actions such as the televised discussions.
At the same time, globalization generated the well-known “race to the bottom” effect,
which resulted in increasingly cheaper electronics becoming available in Sweden.
Meanwhile, the cost of labour in Sweden kept on rising. All these factors contributed to
repair becoming increasingly unpopular and expensive.

In this new paradigm of consumption, the norm became one where “you should replace
your whole living room every year” (P10), as eloquently said by one interviewee:
“That's the era we are living in now [slit och sléng], it’s a lot cheaper to buy new than
to repair and it is actually quite cheap to buy new electronics [...]. It’s the cultural norm
and expectation so then it really feels like you're swimming upstream if you want to do
something different” (P18).

Another reason mentioned by most participants (15/19) to explain why repair culture is
not the norm in Sweden, was that contrary to buying new, the process and outcome of
repair is uncertain, and Swedes prefer certainty over uncertainty: “Swedes, they say
we like safety, we have insurance, security, bells in the cars. We are very much about
control and security you know. We really want to know what we're getting so maybe
that's part of it as well, you want to be sure. If you go ‘there’ maybe they won't repair it
and it feels really bad not getting what | want or not being sure of what I'm getting”
(P8). Some participants (9/19) highlighted that some Swedes can be conflict-averse,
which could explain a preference for replacing over repairing: “/ think people in general
in Sweden avoid conflict. So that means that when we buy a product, we don't want to
go back and say: ‘hey, this is not what | expected | want you to fix it’ we don’t want that
conflict, | think.” (P3).
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When it comes to societal roles, being a working professional or a parent was
consistently described as being “time poor” (P11) hence not having time to repair. In
contrast, students identified themselves as perfect candidates for repair as well as for
the second-hand market: “We tend to repair things. But also buy second hand. At least
in the student world it works like that a lot. Those two things before buying new” (P14).

Regarding self-concept, the majority of participants (12/19) described themselves as
environmentally aware and talked about making intentional choices to live their lives
sustainably such as buying second hand, taking bags into the supermarket, and eating
less meat-based products. However, during the interview, many (5/19) reflected that
repair was not something they had thought about too much: “/ mean when it comes to
other aspects of living sustainably, | feel that | go much longer in order to live right, or
do the right thing” (P1).

The guestionnaire findings were consistent with the interviews and revealed that most
participants (49%) do not see personal electronics repair as something they are
expected to do. Interestingly, the opinion on whether people think they should repair
broken personal electronics was somewhat divided with a slight inclination towards
thinking that repair is something others think they should do (39% strongly
agreed/agreed versus 33% strongly disagreed/disagreed). Also aligned with the
interview findings, most participants think it is acceptable to replace a device that still
works if it is recycled/donated (54%) or replaced with a second hand device (51%) (see
Figure 5).

Social Factors
[Q: To what extent do you agree/disagree with the following]

m Strongly disagree mDisagree ' Neutral Agree mStrongly agree
It's acceptable to replace ailtworklng device if | recycle 29, |21% 24%, 419 l:
It's acceptable to replace a working device with a 29, I 21%  26% 439, l
0 0 0

secondhand one

Most people important to me think that | should

repair my electronics 6“/'. 2% 28% 3% l/n

Most people important to me expect me to repair - 349,
0

electronics 25% [ 23% I3%

Figure 5. Perceived norms around what to do when personal electronic devices break
or malfunction

Affect

Professional repairs are associated with negative emotions such frustration (4/19):
“There are so many steps that you just get angry” (P13); discomfort (5/19): “l know that
| always get a little bit apprehensive in situations that I'm not really comfortable with
and since | don't really know much about electronics | feel like | could be fooled” (P5);
and uncertainty (4/19):“I feel a bit insecure. In Sweden we have this say: ‘you buy a
pig in a sack’ you pay for something but it’s not transparent, you don't really know what

20t European Round Table on Sustainable Consumption and Production
Graz, September 8 — 10, 2021 erscpi20
GRAZ' 21



you get” (P8). Conversely, emotions for those who self-repair are more optimistic,
including excitement, fun, and satisfaction.

Unlike in the interviews, the reported feelings about repairing electronics in the
guestionnaire were mixed between positive and negative emotions, with no clear trend.
Participants reported feeling pleased (50%), unsure (45%), nervous (43%),
comfortable (38%), confident (35%), relaxed (29%), annoyed (29%), and
uncomfortable (27%) (see Figure 6).

Feelings about Repairing Electronics
[Q: Repairing electronics makes me feel]

mVery Negative Negative Neutral Positive  mVery Positive
Annoyed o 19% 21% 35% "H5% Pleased
Uncomfortable B, 20% 35% 28% "H0% Comfortable
Unsure [T 31% 0 20% 26% 9% Confident
Nervous [EEl""29% 28% | 20% 6% Relaxed

Figure 6. Respondents’ feelings about repairing electronics
Habits

Most interviewees (11/19) said they usually don’t repair broken electronics. In contrast,
more than half of the questionnaire participants (57%) claimed to try to repair their
personal electronics when they break. Most participants (7/19 and 58%) said they
remember growing up in households that repaired electronics when they broke.

The most frequently cited reasons for replacing a device instead of repairing it were
that the device was at the end of its useful life and hence not worth repairing (4/19):
“When those phones reached three years and started malfunctioning, you don't even
consider repair, you just go for replacing” (P12); that the device couldn’t be repaired
(3/19): “Actually it has been so broken that it can't be repaired. The repairer told me
that its more costly to repair than to buy new” (P15); or simply that they did not think
about repair (8/19): “We ended up buying a new one. There wasn't even a question of
trying to repair it” (P6).

Of those who repaired their electronics (8/19), only a minority talked about using
guarantees to pay for repairs (3/19); the rest repaired their devices outside of the
guarantee period. The participants that reported “doing nothing” usually cited doing so
because their device was functioning well enough (5/19): “I recently dropped it so the
screen crashed a little, but it works still so | can continue to use it for a while” (P1).

Facilitating conditions

To create the optimal conditions to repair personal electronics, interview participants
would like the following facilitating conditions in place:

20" European Round Table on Sustainable Consumption and Production erscp (20

Graz, September 8 — 10, 2021
GRAZ'\21



Contextual. Repair should be as easy and convenient as buying new. Repair shops
should be more visible (5/19), the entire repair process should happen online (8/19),
and repair technicians should be more encouraging (5/19). The cost should be
transparent, lower than the cost of replacing (11/19), and the guarantees should be as
good as those of new devices (5/19). Consumers should know what to expect upfront
and have access to information about repairability and maintenance (7/19).

Cultural. To increase their engagement with repairing personal electronics, participants
want others to be doing it (5/19). They want society to tell them it is important to repair
and encourage them in the same way they have been encouraged to buy second hand
(e.g. clothes), eat less meat-based products, bring their bags to the supermarket, and
take the train instead of the plane (8/19). They want to know their friends and
colleagues are more engaged in repairing and to hear about their experiences and get
their recommendations about reliable repair shops.

“I just think it has to get the attention and become commonly known. A
great example is with plastic bags, like it’s incredible that you would skip-
go to ICA if you don't have your plastic bag rather than just buy a new one
for 6 SEK. Like 6 SEK is nothing compared to what you're getting at the
store but you still, sometimes | say, ‘oh | didn't bring my plastic bag, I'll just
go shopping some other time’” (P6).

When it comes to the questionnaire, participants were asked to report their
perceived barriers to repair. The majority reported that the following factors have
impeded them from repairing their broken electronics to a considerable or a great
extent: the cost of repair being higher than the cost of buying a new item (72%),
not having a way to easily compare repair prices (66%), not knowing the cost of
repair up-front (56%), not having access to instructions on how to maintain and
repair electronics (55%), not having a device covered by a guarantee (55%), and
not knowing where to go to repair their electronic devices (54%). Slightly less
than half of the participants (43%) reported that not having the time to figure it
out was a factor that prevented them from repairing their devices either to a
considerable or great extent. In addition, about one-third of the respondents
reported not trusting the repair service will do the job right (37%) and not trusting
that the repair service is being transparent (31%) as considerable or great
barriers (see Figure 7).
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Factors that Impede Repair
[Q: To what extend do you think the following factors have impeded
you from repairing your personal electronic devices?]

m Not at all wSlightly = Moderately = Considerably mTo a great extent

Cost of repair 5%H09%14% 32% A0
Ability to easily compare repair prices 9% Il9%16% 45% A%
Not knowing the cost of repair up-front 7%M14% 23% [730% 260
Not having maintenance instructions B 17% 19% 38% A%
Not knowing where repair shops are B 20% 17% 32% 22900
The guarantee being over B 17%16% 35% 20%0
Lack ot time to figure it out .15y, 27% @ 27% 6%

Trust in the quality of the repair | I ESEE7% 21v% 726% S
Trust in the transparency of the repair service | 21% 21% 21% 188,

Figure 7. Factors that impede repair

Factors that explain electronics repair behaviour
Step 1: Intention to repair

Spearman’s Rank Order Correlation was conducted to investigate whether the
determinants of intention are correlated with intention to repair. The analysis revealed
that all the determinants of intention are positively correlated with intention to repair
with a moderate-size effect (r = .30 and .49). This means that on average, the more
positive a participant response was on all items of the questionnaire (attitudes, affect,
norms, etc.), the higher the intention to repair broken electronics they reported. The
analysis also revealed that beliefs about repair outcomes helped explain 23% of the
variance in respondent’s reported intention to repair while roles helped explain 22% of
this variance. See results in Table 1.

Table 1. Spearman’s rho between determinants of intention to repair and intention

Variable Correlation coefficient | Determination coefficient
Beliefs about outcomes ATT 23%
Evaluations of outcomes 374** 14%
Attitudes A21%* 18%
Norms .300** 9%
Roles A70** 22%
Self-Concept 357** 13%
Affect .345** 12%

**_Correlation is significant at the 0.01 level (2-tailed).

Moreover, binomial logistic regression was used to assess the effect of the intention
factors on the likelihood that respondents intended to repair their devices next time
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they break. The model to explain intention to repair had six predictors and was
statistically significant x?(6, N=158) = 81.699, p< .001, indicating that the model was
able to distinguish between respondents that reported positive intention to repair and
those that did not. The model explained between 40.4% (Cox & Snell R2) and 72.9%
(Nagelkerke R2) of the variance in intention to repair and classified correctly 93% of
the cases. Sensitivity, or true positives, was 95.6% and specificity, or true negatives,
was 77.3%. Positive predictive value, or the percent of true positives predicted was
96.29%, and negative predictive value, or the percent of true negatives predicted was
73.91%.

Three predictors made a unique statistically significant contribution to the model:
norms, affect, and outcomes evaluation. The strongest predictor was norms with an
odds ratio of 82.48 followed by affect with an odds ratio of 0.03, and by outcomes
evaluation with an odds ratio of 28.86. This means that participants who believed that
they were expected to repair were 82 times more likely to report that they intended to
repair their electronics. Participants who had positive beliefs about the consequences
of repair were 29 times more likely to report intention to repair than those who did not.
Conversely, those that reported positive emotions were 34 times less likely to report
intention to repair than those that reported neutral or negative emotions (see Table 2).
Table 2. Logistic regression explaining the likelihood of reporting intention to repair

electronics with beliefs about outcomes, evaluation about outcomes, norms, roles,
self-concept, and affect variables

Predictor R SE B Wald’s x> | Df | P Odds ratio

Beliefs about 20.160 | 3729.37 | .000 1 |.996 569322802.7

outcomes

Evaluation of 3.363 |.955 12.392 1 |.000 |28.862

outcomes

Norms 4413 |1.423 9.620 1 |.002 82.487

Roles 941 .820 1.318 1 |.251 2.563

Self-Concept 1.586 |.913 3.014 1 |.083 4.883

Affect -3.530 | 1.096 10.364 1 |.001 .029

Constant -1.675 | .675 6.157 1 |.013 187

Test X2 Df | P

Omnibus tests of model coefficients 81.699 6 |.000

Hosmer and Lemeshow test 2.352 7 |.729

Model summary and classification

Pseudo R square statistics 404 (Cox & Snell R?) .729 (Nagelkerke R?)

Overall percentage correct 93.0
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Step 2: Frequency of repair behaviour

The extent to which habits, intention, and facilitating conditions are correlated with
frequency of repair behaviour were examined using Spearman’s Rank Order
Correlation. The analysis revealed that frequency of repair is positively and strongly
associated with both repair habits (r= .585, p< .001) and the intention to repair (r=.501,
p< .001). No significant association was found between frequency of repair and
facilitating conditions. The analysis also revealed that repair habits helped explain 34%
of the variance in the respondents’ reported frequency of repair while intention to repair
helped explain 25% of this variance. See results in Table 3.

Table 3. Spearman’s rho between determinants of behaviour and behaviour frequency

Variable Correlation coefficient | Determination coefficient
Repair habit .585** 34%

Intention to repair 501+ 25%
Facilitating conditions .085 -

**_Correlation is significant at the 0.01 level (2-tailed).

Furthermore, binomial logistic regression was used to assess the effect of the factors
of repair behaviour on the likelihood that respondents repaired their devices when they
broke. The model to explain frequency of repair included three predictors and was
statistically significant x?(3, N=160) = 46.787, p< .001, indicating that the model was
able to predict which respondents reported repairing frequently and those who did not.
The model explained between 25.4% (Cox & Snell R2) and 33.9% (Nagelkerke R2) of
the variance in frequency of repair and classified correctly 73.1% of the cases.
Sensitivity was 79.2%, specificity 68.8%, positive predictive value 67.06%, and
negative predictive value 80%.

As shown in Table 4 below, only intention to repair and habit were statistically
significant. The strongest predictor was intention with an odds ratio of 8.85 followed by
habits with an odds ratio of 6.02. This means that participants that reported intent to
repair electronics were almost 9 times more likely to report high frequencies of repair
behaviour, while participants that reported strong habits were 6 times more likely to
report high frequency of repair behaviour than those who did not.

Table 4. Logistic regression explaining the likelihood of reporting relatively more
frequent electronics repair with intention, habit, and facilitating conditions variables.

Predictor R SEB |Wald'sx?> |Df |p Odds ratio
Intention to repair 2.181 |.789 7.633 1 |.006 |8.855
Habits 1.795 | .395 20.619 1 |.000 |6.020
Facilitating conditions .304 501 0.368 1 |.544 | 1.355
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Constant -3.284 | .800 16.830 1 |.000 |0.037

Test X? Df |p

Omnibus tests of model coefficients 46.787 3 |.000

Hosmer and Lemeshow test 1.620 4 |.805

Model summary and classification

Pseudo R square statistics .254 (Cox & Snell R?) .339 (Nagelkerke R?)
Overall percentage correct 73.1

The results from logistic regression are visualized in Figure 8 below.
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QOutcomes
Beliefs |-
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Outcomes
Evaluation
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Social factors
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Facilitating
conditions
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Key

e N statistically significant contribution

Figure 8. Logistic regression findings

Discussion

Triandis’ theory of interpersonal behaviour proved to be a powerful model for
understanding and explaining repair behaviour that can guide interventions for scaling
up repair of personal electronic devices. Altogether the qualitative findings suggest that
repair has an unfavourable image. Attitudes and feelings about repair are both positive
and negative, with a slight inclination towards being negative. Most people agree that
repair results in societal and environmental benefits. However, there are mixed
thoughts about the personal benefits of repair, with people thinking it could be a good
deal but also that it is complicated, time-consuming, and expensive. Social norms
around broken electronics favour replacing devices over repairing them. Repair habits
are still existing although they seem to have declined over the past decades. Lastly,
the physical environment of repair is filled with barriers and disincentives.
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The finding that attitudes do not favour repair behaviour suggests that for repair to be
scaled up, attitudes about the personal benefits of repair need to be improved.
Moreover, the fact that social norms about consumption of personal electronics may
be influencing people’s decision to repair their personal electronics to a greater extent
than norms about repairing, indicates that strengthening norms and social expectations
of repair cannot happen without addressing existing consumption norms. Repair needs
to be understood not as a standalone practice but as part of electronic device
consumption. Some organizations such as iFixit have understood the importance of
placing electronics repair in the context of consumption and are actively working on
inviting people to reflect on their consumption levels and use their community and
repair resources to fix their products and ‘hang on to last year’'s model’ (Wiens, 2010).
This study suggests that iFixit is on the right track, and their approach should be
studied and supported by actors that wish to scale repairs.

Quantitative findings generally confirmed the qualitative analysis and suggested that
norms are fundamental in the decision-making equation when a device breaks or
malfunctions. The findings uncovered that intention to repair and habits shaped
participants’ repair behaviour, while facilitating conditions were not a determining
factor. In addition, data revealed that norms, attitudes, and affective appraisal shaped
participant’s intentions to repair. Moreover, all the determinants of frequency of repair
behaviour and intention to repair, except affect, are positively related, meaning that an
increase in any of the determinants increases intention or frequency of repair
behaviour. When it comes to affect, findings revealed that positive affect decreases
intention to repair.

The result that intention is a direct predictor of behaviour have been corroborated by
studies on upcycling (Sung et al., 2019), travel mode choice (Bamberg & Schmidt,
2003), and recycling (Chan & Bishop, 2013). However, the intention-behaviour gap in
pro-environmental behaviours has been highly debated in academic literature, with
studies finding no link between the two (Carrington et al., 2010; Hassan et al., 2016).
This study contributes to this debate by confirming Triandis’ position that behaviour is
partly determined by controlled processes and suggesting that repair is partly an
intention-driven behaviour. Moreover, the finding that habits are a direct predictor of
behaviour has been documented in two studies on travel mode choice (Bamberg &
Schmidt, 2003; Domarchi et al., 2008). Triandis’ position is that for new, unlearned
social behaviours, intentions determine a behaviour. However, once the behaviour has
been repeated multiple times and has been rewarded or punished, the behaviour
becomes automatic and is determined by habits. This position is confirmed by this
study and suggests that repair is partly a habitual behaviour.

The result that affective appraisal is a direct predictor of intention to repair has also
been found in travel mode choice (Domarchi et al., 2008), and ethical decision-making
in the health sector (Li et al., 2020). Triandis’ position is that affective response towards
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a behaviour makes some behaviours more appealing than others and thus influence
people’s intention to behave. The correlation analysis confirmed this position but not
the regression analysis, which revealed that neutral and negative emotions towards
repair increase the repair odds and not the other way around.

A plausible explanation is that those who reported both frequent repair behaviour and
neutral or negative emotions about the repair process may have limited means and
therefore see repair as the most viable alternative to consuming personal electronics.
Having the latest version of a product is strongly associated with feelings of success
in life, positive self-image and social identity (Cox et al., 2013), therefore maintaining
a faulty and outdated product through repair could lead to negative emotions.
Moreover, negative or neutral emotions can be linked to the “let-down” or false
anticipation of how long consumers expect a product would last before it breaks (Cox
et al., 2013). Consumers usually rely on proxies such as brand and price to formulate
judgements about how long a product will last (Cooper, 2004), therefore a broken
product (either due to accident or premature obsolescence) can affect people’s
emotion even in the event of a minor repair. The functional reliability of a product (i.e.
performing without breaking down regardless of how long it is built to last) is deemed
crucial for consumers, even for products expected to be kept for a short time (Cox et
al., 2013). Nevertheless, further research on the role of affective appraisal on repair
would be necessary to identify complementary explanations to this phenomenon.

Finally, the finding that facilitating conditions are not a predictor of repair behaviour
was documented in an upcycling study (Sung et al., 2019). This lack of association and
predictive value is not surprising given that the literature review and interview findings
revealed that there are more substantial barriers than drivers to electronics repair.
Therefore, it could be that those who repair are not doing it because “it is easy” (or
rather, “less hard”). The questionnaire revealed that 65% of the participants tried to
repair the last device that broke. This suggests the study sample is overrepresented
by those who choose to repair in today’s barrier-ridden context and indicates that it is
norms and attitudes, and not facilitating conditions, that influence the decision to repair
for this group of people. However, this finding does not imply that lowering the barriers
to repair would not increase the number of people who chose to repair; instead, it
suggests that mainstreaming and improving the image of repair would. This last
thought is supported by Triandis’ TIB, which posits that “even if the intention is high,
the habit well established, and the affect optimal, the behaviour might not happen if the
environment renders the behaviour impossible” (Page & Sherif, 1980, p. 198).

Policy Recommendations

Based on these findings, policymakers should consider the following measures:
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Make repair the norm for broken personal electronics. Efforts to promote repair need
to focus on normalizing repair activities. Examples of interventions that could contribute
to establish repair as an expected behaviour include: fund and develop media
campaigns to promote repair; introduce principles of electronics repair to high school
curriculums; regulate advertising to ban the promotion of early renewals and promote
longer use (HOP, 2020); introduce mandatory repairability and durability labels in
personal electronics (HOP, 2020); and adopt the repairability criteria proposed by the
European Union green public procurement guidelines.

Adopt regulations to increase the perceived value in personal electronic repairs.
Policymakers need to step in to create a conducive environment for repair services to
flourish and thus change the current perception that there are not many individual
benefits to repairing personal electronics. Some recommendations include: require
producers to create repair funds as part of anti-waste laws (HOP, 2020) and to revise
Extended Producer Responsibility contributions to take repairs into account — on top
of recovering and recycling of products; push for adopting and implementing ‘the right
to repair’ legislation; instil consumer confidence in repairs by mandating quality
labelling for repairs (Gavertsson et al., 2020); revise the taxation regime regarding
repair services (Milios, 2021); and extend Ecodesign regulations to address a larger
number of personal electronic devices and include criteria to limit software
obsolescence (HOP, 2020).

Introduce habit-shaping interventions: These should establish: 1) context cues that
trigger the desired habit, 2) incentives to encourage the desired actions, and 3)
conditions that promote memory associations between the action and the environment.
For example: work with repair businesses and waste management organisations to
establish repair shops in recycling centres (Milios & Dalhammar, 2020); distribute
repair vouchers to lower the price of repairs (Piringer & Schanda, 2020); and regulate
the application of warrantees to prioritise and enable repair over replacement when
products fail (Dalhammar et al., 2021).

Design tailored interventions based on consumer profiles: Conduct a market
segmentation study to categorise consumers of personal electronics based on their
willingness and readiness to engage with repair. Use this typology to develop public
policy interventions that cater to their needs and characteristics.

Conclusions

This study aimed to gain behavioural insights into personal electronics repair in
Sweden to provide recommendations for scaling this behaviour and accelerating
Sweden’s transition to a CE. This was achieved through a mixed-method research
design involving semi-structured interviews and an online questionnaire based on
Triandis’ theory of interpersonal behaviour.
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This study expands on our understanding of the behavioural factors shaping and
explaining Swedish resident’s decisions to repair personal electronics. It is the first
study to explore repair behaviour using Triandis’ TIB, which demonstrated that norms,
affect, and evaluations of the outcomes of repair play a considerable role in shaping
intentions to repair and that intention and habits shape the frequency of repair
behaviour. It also highlights context-specific issues which help in developing a more
nuanced understanding of repair behaviour in Sweden. In addition, this study
contributes by suggesting how this new knowledge can be used to scale repair
behaviour in Sweden.

The generalizability of this study is limited since the sample is not representative of the
Swedish population. This is particularly important to highlight in the case of the
guestionnaire since the sample is primarily composed of students and young
professionals. However, it can be argued that this segment of the population will be
more affected by environmental degradation, and thus, increasing repair activities in
this group is most important. Therefore, although not generalizable, the findings of this
study are relevant and valuable in guiding the design of policies and interventions to
scale up repair of personal electronics in Sweden.
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