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ABSTRACT

Planned obsolescence can artificially increase sales by stimulating desire or perceived need. This can
be done in many ways and some companies are releasing newer models sooner than necessary or
engineering the product to fail after a certain amount of use. In recent years, we have observed a
change in the pattern of planned obsolescence strategies employed by technological companies,
shifting from aesthetic to technological obsolescence. The reaction to this model comes from social
enterprises and grassroots movements addressing the circular economy and repairability. This paper
illustrates these relationships in context, taking the mobile phone industry as a case study. We focus on
product architecture and product features, as a reference point to discuss the embodiment of strategies,
and the degree of control the consumer is given for repairing the product. Using netnography as a
method to collect data in a digital-mediated environment, this paper highlights how planned
obsolescence strategies are embedded in product characteristics and summarises their evolution. It
concludes by opposing planned obsolescence strategies to circular economy principles to discuss more
sustainable pathways for the smartphone industry.
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1 INTRODUCTION

Planned obsolescence (PO) is the conscious decision taken by a company to produce a product that
will become obsolete in a predefined timeframe (Packard, 2011).

The exploration of natural, finite resources and the amount of e-waste define the beginning and the end
of an unsustainable relationship with the environment regarding the design and consumption of
consumer electronics. The amount of e-waste is increasing and less than 18% of the e-waste generated
in 2019 was collected and recycled (Forti et al., 2020). The waste problem generated by the linear
economy and the lack of policies to counteract it has long been acknowledged (King et al., 2006). The
circular economy model aims at addressing the mentioned problems from a systemic perspective,
taking into account that products must be designed to last longer and business models should
encompass repairing, reusing, remanufacturing and recycling as circularity requirements.

In this paper, we select the mobile phone industry as a case study representative of the consumer
electronics category. Smartphones have replaced traditional cell phones in similar fashion that 10T is
expected to replace traditional consumer electronics. Therefore, by examining this case study, we aim
at contributing to a debate about the evolution of consumer electronics. We analyse mobile phones
from three different brands that are representative of three periods of the typology evolution: cell
phone, smartphone, and modular smartphone. We examine the selected products as tangible examples
of the application of PO strategies and a counteracting strategy considering circular economy
principles. The goal is to unravel a) how these strategies are embodied in industrial design; b) how
they evolve to accommodate for typology and product evolution; and c) how reactions to prevalent PO
strategies are developed.

Research has evolved from analysing the consequences of PO strategies from a holistic standpoint
(Cooper, 1994; Packard, 2011) to include perspectives of companies (Longmuss and Poppe, 2017) and
consumers (Cooper, 2004; Huang and Truong, 2008; Kuppelwieser et al., 2019). Recent studies have
addressed how consumers perceive obsolescence in mobile phone cases (Lilley et al., 2016). It is
agreed in different cultures that aesthetics is not a key buying driver of smartphones (Lau et al., 2016;
Toufani et al., 2017), but rather usefulness, enjoyment, and brand reputation.

The transition from a linear to a circular economy has been addressed from an industrial design
perspective, by researchers proposing methods for extending the lifespan of products (Bakker et al.,
2014) and guidelines for designing products for the circular economy (Go et al., 2015; Sumter et al.,
2017, 2020). So far, research has not compared the evolution of PO strategies against circular
economy practices by focusing on the relationship between strategy and product characteristics. The
novelty of this paper lies on examining the evolution of PO strategies in the mobile phone industry by
analysing specific products. The selected products are representative of practices undertaken by major
companies that have a market pull effect, setting up the standards for the behaviour of the market
(competitors, consumers, legislation). In order to address the phenomena, firstly we relate the PO
strategies with product features, marketing positioning and index of repairability. Secondly, we
establish parallels between PO strategies with the linear economy and compare them with circular
economy product strategies. Thirdly, by mapping the evolution of these product life strategies we
contribute to the debate of sustainability in the consumer electronics industry.

The paper is organised in six sections. The introduction is followed in Section 2 by a theoretical
background characterising the study of planned obsolescence and circular economy. Section 3 details
the methodology for the case study while Section 4 presents the mobile phone case study, analysing
the products. Section 5 discusses the case study, and section 6 concludes the paper by reflecting upon
how to achieve higher levels of sustainability in the smartphone industry.

2 THEORETICAL BACKGROUND

Planned obsolescence aims at reducing the lifespan of a product to stimulate repeated sales. Packard
(2011), who popularised the term and tied it to economic growth, distinguished three main categories of
obsolescence: function, quality, and desirability (summarised in Table 1). Obsolescence of function
occurs when a new product outperforms an existing one. On the market context, it is characterised by the
competition of companies trying to fulfil a need in the best way. On the context of a single company, it
can be a strategy encompassing the release of a product in the market while already planning the release
of its substitute.
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Obsolescence of quality — also termed technological obsolescence — is when a product stops performing
its function due to a faulty or broken component whose life cycle has been deliberately reduced by
design. Often, different components of the product deteriorate at different rates and it is frequently
difficult to obtain and fit replacement components, with the result that the entire product has to be
discarded. Bernard London (1932), who advocated for a reduction in the life cycle of products to
stimulate continuous economic growth, is credited as the theorist defining this category of obsolescence.
In the context of smartphones, the analysis of technological obsolescence must include software
obsolescence (Bartels et al., 2012). Software obsolescence in smartphones can be the result of an update
of one software rendering another obsolete, or the termination of technical assistance, or the update of a
software that cannot be executed in a certain hardware (Sandborn, 2007).

Obsolescence of desirability — also termed psychological, perceived or aesthetic obsolescence — involves
the alteration of superficial characteristics of a product to create a new model, turning the previous
version undesirable, thus rendering it obsolete despite its primary function still sound. The new product,
perceived as more efficient, is introduced in the market supported by promotional campaigns that
communicate and dictate the new fashion. Alfred Sloan (1990) developed this approach in General
Motors in the 1920s, with the introduction of annual release of new models. Many of these employed a
combination of the same chassis with multiple bodies to creating different models targeting specific
segments. The demand for aesthetic change fuelled the rise of streamlining and of industrial design in the
United States, meeting the brand ideology that a product must be more attractive than its competitor to
guarantee greater sales.

PO incorporates strategies from these categories (summarised in Table 1), with the emphasis on each one
being dependent on the type of product and industry in which it operates. The goal is to reduce the time
between repeated purchases thus generating long-term sales volume.

Table 1. Overview of planned obsolescence categories.

Category Main characteristics

Function Technology development; Better fulfilment of needs through performance or
features.

Quality Deliberate reduction of the life cycle of a component to render the product

(Technological) | obsolete; Software obsolescence.

Desirability Products with refined aesthetics released in a short time to render the previous

(Aesthetic) version obsolete.

Even though PO and linear economy constitute the main paradigm of production, alternative models
have been developed for long. The current push towards counteracting such a paradigm can be
summarised from two main approaches. A bottom-up one, led by grassroots community-centred
organisations and international networks of environmental NGOs (Right to Repair, 2020) demanding
more sustainable development. And a top-down one, the circular economy (Webster et al., 2017),
encompassing a systemic approach to both product life cycle and business models. By addressing the
relationship between environmental resources and the economy and by acknowledging such existence in
a closed loop with different tiers, the circular economy has gained momentum not only in academia but
also in the industry and policymaking. The European Union (European Commission, 2020) and France
have implemented circular economy principles into policymaking. In France, under the bundle of laws
addressing waste reduction and the circular economy (MTE, 2021), one of the measures that encompass
direct information for consumers is the index of repairability (IOR). From the beginning of 2021, five
categories of electronic products, amongst which, smartphones, feature an IOR. The French IOR is a 0-
10 point system (where 10 accounts for maximum ease of repairability) that considers the accessibility of
technical documentation, ease of disassembly, availability and price of spare parts, and access to
software updates for smartphones. The manufacturer calculates the IOR based on predefined parameters
developed by the French Ministry of Environment.

iFixit (2020) firstly developed an index of repairability in 2009 and consulted in the development of the
French IOR. In this online platform, users develop repair guides for products in a collaborative and
crowdsourced-reviewed way. The score is measured on a 0-10 point system. The difference between the
iFixt IOR and the French IOR is that the former focuses on the ease of disassembling and repairing the
product itself, not considering circular economy principles, such as accessibility and price of spare parts
in the market.
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General principles for shifting the consumer electronics industry towards the circular economy have been
defined (Meloni et al., 2018). These principles include design decisions about hardware, such as
designing products that can be adaptable, repaired and/or are easily disassembled for components’
recycling. On the issue of software obsolescence, recommendations are made to design more stable
operating systems that last longer to reduce hardware obsolescence, and the use of big data to monitor
hardware components’ life cycle. The same report recommends improvement of the reuse market,
achieved by optimising the connectivity amongst consumers and the automation of supporting processes,
such as disassembly, sorting and refurbishment.

3 METHODOLOGY

To address the question of how PO has evolved in the mobile phone industry and to compare it against
circular economy practices, we use the case study methodology. According to Yin (1994), a case study
enables the inquiring a “phenomenon within its real-life context”.

We identify two successful products from market leaders in specific stages of development of the
industry: Nokia and Apple. The third product is the Fairphone, the first modular smartphone released
through a social enterprise.

The case studies enable the analysis of the product characteristics as the physical embodiment of
product life strategies. We analyse them from an industrial design perspective, focusing primarily on
product architecture and product features. From the analysis of these characteristics, we establish the
interrelationships with overall strategy, redesign and upgradeability. With insights drawn from
inductive reasoning, this study stems from specific to general.

Data collection combined secondary data with netnography (Kozinets, 2009). Netnography is relevant
in an environment where digitalization plays an important part. Data is collected directly from the
manufacturers’ websites and respective online archives, complemented with information from the
Internet Archive and GSMArena (2000) phone database. In addition, we analyse the indexes of
repairability from iFixit and the French law.

We develop a conceptual model for analysis and comparison, linking several aspects of the literature
in order to gain insights to explain the phenomena explored in this paper.

4 OBSOLESCENCE IN THE MOBILE PHONE INDUSTRY

4.1 Evolution of the market

Mobile phones have significantly evolved since they were developed by Motorola in 1973. The
primary function of the mobile phone as a communication device has expanded since its rise in the
1990s and by the turn of the century, different typologies were available in the market. The
functionality of mobile phones grew from calling other people through a mobile device, to include
sending text messages, and access to other services as cellular networks developed. Because of the
decrease of the cost of technologies, mobile phones evolved into multimedia devices, featuring
cameras, music players and access to the internet.

4.2 Nokia and aesthetic obsolescence in mobile phones

Nokia was the market leader in mobile phones, from 1998 until 2008 (Lamberg et al., 2019). During that
period of ascension and as market leader, Nokia consistently used design to innovate its mobile phones’
body configurations. The company pioneered new types of usability, some of which addressed very
specific target groups and needs, such as controls on both sides for gamers, foldout keyboards for
emailing, mobile internet devices, or swivelling devices for ease of camcorder access, for example. The
accruing rising number of submitted patents — 315 in 1990 to peak at 6510 in 2008 — indicated their
approach to innovation (Bouwman et al., 2014).

The analysis of aesthetic obsolescence in Nokia focuses on the fashion collections released annually
between 2004 and 2006. Whilst the release of updated versions of the same models was already an
observable pattern, the annual release of a collection and the employment of the word ‘fashion’ to market
the phones reinforced the idea of aesthetic obsolescence. Furthermore, during this period Nokia
increased the number of phone releases year on year from 21 models in 2004 to 35 models in 2005, 32
models in 2006 and 41 models in 2007 (Lamberg et al., 2019). The public release of the collection in a
fashion event further associated its positioning with a seasonal side of that industry.
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The first fashion collection, released in 2004, interpreted the Art Deco movement through the lens of
high tech. It comprised three phones, each featuring a distinctive body configuration and usability. The
flagship model, the Nokia 7280 (Figure 1) had a rotator controller as a substitute for input, instead of a
numeric keypad. Distinctive characteristics of the collection are the glossy finishes, leather fascia,
etched details and mirrored screens.

The ‘L’ Amour Collection’ (the name of the 2005 collection) was presented as ‘trend-inspired’. The
overall configuration of the phones is similar, except in the swivel phone of the 7370 model.
Regarding details, leather fascia, mirrored screens and etched graphics remain as primary elements,
with a change on the decorative graphics motives. New camera and music player modules constitute
the incremental updates in technology. In 2006, Nokia discontinued and substituted the flagship model
and changed colours and updated the cameras in the other models.

Figure 1. (a) Nokia 7280 model; (b) Nokia 7280 model (L’Amour collection).

Table 2 summarises the how Nokia employed planned obsolescence strategies in this period, with
aesthetic being the most important. The strategy of designing products according to annual design trends
and relying on marketing techniques that speak to the ephemeral status of the product’s appearance
defines this approach to aesthetic obsolescence. There is a constructed narrative communicated by
advertisement that is based on a sequence of desire and disappointment. In this narrative, social status
and high fashion define the aspirational context that the acquisition of the mobile phone will fulfill. The
product features, based on strong aesthetics designed in tandem with contemporary trends contributes to
a fleeting relationship with the product. A surface redesign paired with an incremental technological
improvement, even on secondary functions, renders the previous model obsolete.

Table 2. Summary of planned obsolescence in Nokia.

Category Main characteristics

Function Camera update; Music player update.
Quality (Technological) | -
Desirability (Aesthetic) Annual release of models; Fashion-inspired collections; New aesthetic
features following mainstream trends.

4.3 Apple and technological obsolescence in smartphones

Apple disrupted the smartphone market with the iPhone, announced in 2007 and released in 2008. We
can characterise it as a technology epiphany (Verganti, 2011) which results when design-driven
innovation overlaps technology push, resulting in both radical improvement of the functionality and
the generation of new meanings. The iPhone encapsulated a series of existing technologies in a
cohesive product by addressing unsolicited user needs. The approach enabled the creation of new
meanings for mobile computing.

The consequence of such innovation strategy was the creation of a new market for smartphones based
on a new product typology. Results were a rapid growth of sales, doubling every year from 2008 to
2012 and peaking at 231 million devices sold in 2015 (Statista, 2018).

Apple released one iPhone version annually from 2007-2012. The company introduce a completely
new version every two years, with one incremental model released in-between the cycle. In the 2013—
2015 period, the same pattern is observable, however, with two versions released. From 2016
onwards, the pattern changed, with annual launching of new models in different versions. For this
reason, our analysis focuses on this last period up to the present (summarised in Table 3).

The analysis of technological obsolescence in Apple iPhone addresses hardware, software and the
relationship between the two because the company has full control over the design of both. Apple
develops the operating system and the App Store, which is the platform where users can download third-
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party applications. Furthermore, the company controls which third-party applications can feature on the
App Store through a closed review system (Lee and Soon, 2017). Research have addressed the issue of
consumer dissatisfaction and resistance about this model (Wolk, 2010). To characterise technological
obsolescence, we have developed the model shown in Figure 2. There are practices under unique
categories of hardware or software, as well as some that belong to both areas, which is firmware.

HARDWARE | FIRMWARE |SOFTWARE

PHYSICAL OPERATES OPERATING

COMPONENTS HARDWARE SYSTEM
& &
INTERACTS WITH APPLICATIONS
SOFTWARE

Figure 2. Model of technological obsolescence in the smartphone industry.

Data for analysing technological obsolescence in the hardware of iPhone models comes from iFixit
repair guides. Overall, the use of mechanical fasteners instead of glue in several sub-assemblies are the
main drivers for iPhones positive repairability index. Nonetheless, the use of a proprietary screw
makes repairing by a third-party more complicated and not accessible to a common user. Product
architecture decisions that make repair activities more complex include layout of cables slipped under
unrelated components creating complex sub-assemblies and glass glued to the chassis that cannot be
replaced. The change of battery and the front glass have remained accessible over the redesigns.
Firmware relates to both hardware and software. Firmware enables the configuration and
interoperability of hardware components, and is not intended for direct interaction with the user. In
this context, Apple uses firmware to limit the product usability in case of unauthorised repairs. This
principle has been applied to batteries, and has started to being extended to cameras and displays since
2020. As an example, when battery is replaced, firmware prompts error messages, disables the battery
capacity reader and other functions, such as the Face ID reader. Likewise, when the camera is
replaced, firmware blocks camera functionality.

Table 3. iPhone releases and repairability index.

Year |iPhone model Number | Repairability Repairability

of index (0-10) index (0-10)

models [iFixit ] [France]

2016 |iPhone 7, iPhone 7 Plus, iPhone SE 3 71716 6.7/6.6/6.2
2017 |iPhone 8, iPhone 8 Plus, iPhone X 3 6 6.6/6.6/4.8
2018 |iPhone XS, iPhone XS Max, iPhone XR 3 6 47146145
2019 |iPhone 11, iPhone 11 Pro, iPhone 11 Pro Max 3 6 46/46/45
2020 |iPhone 12, iPhone 12 Pro, iPhone 12 Pro 5 6 6

Max, iPhone SE, iPhone 12 Mini

Software updates for discontinued iPhones are mandatory to enable users’ access to functions such as
email and web browsing (Apple, 2019). Furthermore, battery drain issues related with software
updates have been confirmed by independent research (Sun et al., 2019).

Table 4 summarises the strategies of PO used by Apple under the three main categories. Technological
obsolescence prevails over the other two categories. Furthermore, Apple complements PO with other
strategies. The change of the charging cable on the iPhone 12 is categorised under function
obsolescence. Coupled with this decision, Apple does not include the charger in the original packaging
of the product, thus requiring consumers to buy a separate one.

A complementary practice to technological obsolescence is the legal restriction on repair activities.
Apple prevents users and independent repair technicians of repairing their products by not making
repair manuals publicly available, limiting access to spare components, not enabling Apple-certified
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independent repairers to own any stock of components, and by taking legal actions against non-Apple-
certified repairers (Mikolajczak, 2020).

Table 4. Summary of planned obsolescence in Apple

Category Sub-category | Main characteristics

Function - Multiple cameras; New cameras modules; Wireless charging;
Removed headphone jack for exclusive wireless headphones
ecosystem; Better processors; Better displays; Greater storage
capacity; Change of charging cable type.

Quality Hardware Proprietary screws; Glued components; Complex sub-

(Technological) assemblies.

Quality Firmware Error messages and function disability when changing

(Technological) batteries, cameras, or displays; Update not possible for older
models.

Quality Software Software updates leading to battery degradation; Mandatory

(Technological) software updates for accessing basic functions; Discontinuity
of support for older models.

Desirability - Annual release of models; New colors.

(Aesthetic)

4.4 Fairphone and the circular economy in smartphones

The Fairphone was born in 2010, out of a collaboration between three organizations: a non-profit media
lab that develops technology for social innovation; a non-governmental organization focused on the fair
distribution of minerals; and a telecommunications company (Wernink and Strahl, 2015). It started as a
campaign raising awareness and demanding for fair human and environmental production of mobile
phones, evolving into an open source community of specialists designing a mobile phone based on those
principles. Its message has been amplified through online communities. After funding from an
accelerator program and a crowdfunding campaign preselling mobile phones, the Fairphone 1 was
developed and released in the market at the end of 2013.

The strategic design principles address the opening of all steps of the supply chain, from the extraction of
minerals to manufacturing and distribution. Concerning strategy, Fairphone collaborates with other
associations for recycling and for certifying labour conditions. A direct engagement with other
stakeholders, amongst which users and researchers in lifecycle analysis, provides a debate around
sourcing, production, distribution, use, reuse, and recycling. As an example, by providing information
and direct access to spare components and upgraded modules, the Fairphone enables consumers to repair
or upgrade their smartphones.

From the Fairphone 2 onwards, the design is entirely made by the company. Product development
encompasses a partnership with iFixit for facilitating repair activities. The product architecture is
modular and this principle is applied down to smaller components. This was achieved by changing
joining methods, turning integral modules into sub-assemblies that enable the substitution of
components. As a result, the latest released models have a score of 10 in the iFixit IOR and a high score
in the French IOR, which accounts for the most accessible repairs in the smartphone industry, thereby
setting up the standard for good practices regarding hardware repairability (Table 5).

Table 5. Fairphone releases and repairability index.

Year | Fairphone model Number of Repairability index | Repairability index
models (0-10) [iFixit] (0-10) [France]

2013 | Fairphone 1 1 7 -

2015 | Fairphone 2 1 10 -

2019 | Fairphone 3 1 10 -

2020 | Fairphone 3+ 1 10 8.7

5 DISCUSSION

Table 6 summarises the different product life strategies investigated in this paper. Aesthetic obsolescence
focuses primarily on style rather than functionality, communicated through advertisement. The consumer
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may buy a new release because of brand loyalty and a commitment to stay updated with the latest trend.
Nonetheless, the consumer’s decision has a large impact on the brand-consumer relationship, and is up
to the consumer to decide on the kind of pattern of consumption he/she wants. This level of self-
determination decreases when dealing with technological obsolescence.

The reduced lifespan of components, such as the battery, for example, hinders the normal functionality
of a smartphone. In the presented case, where Apple has major control over reparation, the cost of
replacement may restrict the consumer options even further. Even though the final decision on whether
to replace or buy new is up to the consumer, there is pressure for buying a new model, if the difference
in cost between repairing and buying a new model is minimal.

Table 6. Summary of product life strategies in the mobile phone industry.

Product Life Category Main characteristics
Strategy / Sub-category
Aesthetic Annual model release; Strong aesthetics; Tap into fashion
Planned trends.
Obsolescence Technological / Proprietary screws; Glued components; Complex sub-
Hardware assemblies.
Technological / Error messages and function disability when changing
Firmware components; Update not possible for older models.
Technological / Software updates leading to battery degradation;
Software Mandatory software updates for accessing basic
functions; Discontinuity of support for older models.
Circular - Modular product architecture; Collaborative
Economy development; Spare parts and repair instructions
available; Recycling programs.

The consumer’s self-determination is even more reduced when facing firmware and software
obsolescence. Even though firmware halting components’ functionality can be justified for security
reasons, such practice limits reparability. Software obsolescence may compromise the functionality of
applications. In both cases, the company has the control to plan obsolescence and have remote control
through updates. Furthermore, the repair difficulty grows in complexity, even for specialised users or
repairers, because the scope is not limited to hardware. In the case of firmware, it requires testing
interoperability across components, which requires access to expert knowledge in programming and
tools for testing. In the case of software, it requires programming skills and access to software
development Kits.

The Fairphone counteracts PO through community engagement, product architecture, and access to
documentation and spare parts for reparation. Nonetheless, repair activities are made by the consumer,
which implies a user with access to tools and willing to spend time performing the task.

When compared with major companies with physical stores and repair centres, the Fairphone has
limitations to grow its niche market to other types of users. Despite this, the Fairphone has been
pushing for a rethinking about how the smartphone market operates, including a debate for a transition
to a circular economy. Its openness creates a chain of effects in the market, exemplified by the
independent studies (Joshi and Pargman, 2015; Proske et al., 2016; Wernink and Strahl, 2015) that
both report and strengthen its operations, and the emergence of other manufacturers addressing similar
design practices and business models.

In Europe, networks of associations advocating for consumers rights to repair their products have been
pushing an agenda for longer-lasting products. The French law that includes the IOR as mandatory
information for the market introduces requirements for smartphone manufacturers that can have a
positive effect towards a circular economy. Nonetheless, the changes manufacturers are required to do
relate to the business-to-consumer market, thus being tactical and not transformational. Manufacturers
have to release service manuals, update software for longer periods and provide available spare parts to
the market. Considering the four tiers of the circular economy — repair, reuse, remanufacture and recycle
— manufacturers have to cope with the first. Transformational changes would require manufacturers
having to address the remaining tiers. This would encompass developing takeback systems, accessing
relationships with independent repairers, establishing maximum delivery times for spare parts, designing
for disassembly to facilitate recycling, among other decisions that would affect both the industrial design
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of smartphones and respective business models. Despite these questions, the inclusion of the IOR in
France is a positive sign of policymaking addressing the issue of PO. The statement that the IOR will be
supplemented or replaced in 2024 by a durability index that accounts for the reliability of the product
further details such a vision. Assessing both repairability and reliability can support mitigating planned
obsolescence because it directly considers the product longevity.

The current IOR pose some limitations to assess repairability encompassing hardware, firmware and
software obsolescence. The iFixit IOR prioritises issues regarding hardware, thus providing a more
accurate critique of product architecture decisions. In the French IOR, hardware repairability and
software updates are two of the five categories. Nevertheless, even though a product can be easily
disassembled and reassembled, its functionality can be limited or rendered obsolete by firmware. Such
a condition is not addressed in any current IOR.

6 CONCLUSION

The paper unravels the evolution of the patterns of PO and the steps towards mitigating them from a
practical perspective in the mobile phone industry. Technology obsolescence supersedes aesthetic
obsolescence and entails additional complexity by encompassing issues related to hardware, firmware
and software, as well as complementary practices limiting the user and third-party repairers’ activities.
One of the current limitations pointed out in this article lies in assessing the IOR mainly from a
hardware perspective and not detailing how firmware must work in case of component replacement for
not hindering functionality. This question requires further research to establish guidelines for
manufacturers to enable repairability whilst still protecting sensitive personal data.

The strategic considerations that the Fairphone encapsulates and principles demanded by community-
centred organisations have been included in the French law analysed in this article, and the European
Circular Economy Action Plan. If we consider that industrial design principles such as modularity and
design for disassembly are not recent developments, then we can conclude that the mitigation of PO is
a policymaking endeavour supported by industrial design knowledge and heuristics, among others.
The current reduced lifespan of smartphones comes at the expense of consumers and the environment.
Social enterprises and grassroots movements advocating for a more sustainable system of production
create a positive chain of events up to a certain extent. Nonetheless, challenges to the way the market
operates require policymakers to establish predefined conditions for major industry players’ practices.
Only then, a fairer relationship between consumers, producers and the environment can be met.
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