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Abstract This paper explores the implications of extended and distributed cognition
theory for our notions of personal identity. On an extended and distributed approach to
cognition, external information is under certain conditions constitutive of memory. On
a narrative approach to personal identity, autobiographical memory is constitutive of
our diachronic self. In this paper, I bring these two approaches together and argue that
external information can be constitutive of one’s autobiographical memory and thus
also of one’s diachronic self. To develop this claim, I draw on recent empirical work
in human-computer interaction, looking at lifelogging technologies in both healthcare
and everyday contexts. I argue that personal identity can neither be reduced to psychological structures instantiated by the brain nor by biological structures instantiated
by the organism, but should be seen as an environmentally-distributed and relational
construct. In other words, the complex web of cognitive relations we develop and
maintain with other people and technological artifacts partly determines our self. This
view has conceptual, methodological, and normative implications: we should broaden
our concepts of the self as to include social and artifactual structures, focus on external
memory systems in the (empirical) study of personal identity, and not interfere with
people’s distributed minds and selves.
Keywords Personal identity · Narrative self · Extended mind · Distributed cognition ·
Transactive memory · Lifelogging
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1 Introduction
As an adaptive strategy, the human cognitive system has evolved to offload and incorporate information in the environment to complement the limitations in its capability
to store and process information (Donald 1991). Thus rather than seeing our cognitive system as instantiated only by the brain, we should see it as spread out across
embodied brains and information-structures in the environment (Hutchins 1995; Clark
1997; Rowlands 1999; Menary 2007; Sutton 2010). Memory systems, in particular,
are typically instantiated in distributed networks, as the environment affords easy
and often reliable storage of information (Michaelian and Sutton 2013). On such an
extended and distributed cognition view, our cognitive capacities depend on and are
(sometimes) constituted by a complex web of social and artifactual structures. Synchronically, human cognizers thus form coupled systems with certain aspects of the
environment in which they are situated (Clark and Chalmers 1998).
Neo-Lockean views on personal identity emphasize memory as an important criterion of persistence of personhood over time. Marya Schechtman (1994, 1996), for
example, argues that we summarize and condense our past experiences into an autobiographical narrative, which is constitutive of our diachronic self. So who we are
as persons is defined and constituted by our autobiographical narrative. Given this
emphasis on memory, there is an obvious connection between extended and distributed
approaches to cognition and neo-Lockean approaches to personal identity1 (Wilson
and Lenart 2014). In this paper, I further conceptualize this connection by developing
the following argument: if memory is often distributed and if the self is partly constituted by our memory, then the self is also distributed. To develop this argument, I
draw on recent empirical work in human-computer interaction, looking at lifelogging
technologies in both healthcare and everyday contexts (Berry et al. 2007; Doherty
2012; Crete-Nishihata 2012). These are memory technologies that record personal
experiences. A key example is SenseCam, a small wide-angle camera worn around
one’s neck, taking a picture with a certain interval or when its sensor detects some
environmental change. These pictures are then edited into a visual lifelog with a certain narrative structure, transforming, aiding, and in some cases constituting one’s
autobiographical narrative.
The analysis unfolds as follows. First, I outline situated cognition theory with
a focus on extended and distributed memory systems. Second, I present the current
debate on whether the self is constituted by an embodied organism or partly constituted
by external informational structures. Third, I develop a view on the self as essentially
distributed across embodied agents and external information located either in other
agents (social) or in objects (artifactual). Fourth, I reflect on some of the normative
aspects of lifelogging and our distributed selves.

2 Situated and distributed memory
In the last thirty years or so, new views on human cognition emerged, arguing that our
cognitive systems are often scaffolded and sometimes constituted by external resources
1 The terms “self”, “personhood”, and “personal identity” are used interchangeably throughout this essay.
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such as other people and artifacts. Situated cognition theory is typically used as an
umbrella term to cover these views, including embodied, embedded, extended, distributed and collective cognition.2 It is a set of loosely related approaches that underline
the importance of our embodied interactions with the socio-technological environment
for understanding our cognitive capacities, providing an alternative for neuro-centric
and individualist views on cognition. Situated views point out that our embodied
brains are powerful pattern recognition and completion systems, but have limited
information-storage and processing capacities. There are, for instance, limitations in
information-processing speed, accuracy, and capacity. To overcome these limitations,
we rely on and incorporate the complementary properties and functions of external
artifacts and other people (Sutton 2010). As Daniel Dennett writes: “The widespread
practice of offloading releases us from the limitations of our animal brains” (1996, p.
135). Below I briefly outline how we offload, rely on and incorporate information in
other people and artifacts, focussing on memory.
2.1 Transactive memory
Daniel Wegner and colleagues (Wegner et al. 1985; Wegner 1995; see also Theiner
2013) advanced an empirical view on social memory, arguing that dyads and other
intimate social groups often develop transactive memory systems. In such distributed memory systems, there is a cognitive interdependence between group members,
which means that agents rely on each other for their cognitive performance. Transactive processes are essentially communicative or interactive processes between group
members, which most obviously occur at the encoding and retrieving stage of memory
processing. During transactive encoding, group members discuss incoming information and negotiate who has to store the information and in which form. During
transactive retrieval, group members have to determine where the information is stored,
which can involve the integration of information stored in different brains. Consider
the following example of transactive retrieval from Harris et al. (2010):
F: And we went to two shows, can you remember what they were called?
M: We did. One was a musical, or were they both? I don’t ... no ... one ...
F: John Hanson was in it.
M: Desert Song.
F: Desert Song, that’s it, I couldn’t remember what it was called, but yes, I knew
John Hanson was in it.
M: Yes
In this example of transactive remembering, a long-married couple give each other
cues such that they jointly recall information that both individuals had forgotten.
Wegner et al. (1985) emphasize the interdependency of individual memory systems and
therefore point out that transactive memory systems cannot be reduced to individual
memory. It is an emergent group-level property that exists only when people interact
and communicate in the right sort of way (Theiner 2013). So, in order to empirically
2 Sometimes the phrase “4e cognition” is used, which is an acronym for embodied, embedded, extended,

and enactive cognition.
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study and theoretically conceptualize such systems, we need to enlarge the unit of
analysis from a single agent to various agents interacting with each other. If we would
only focus on single agents in the Desert Sing example, we would not be able to
fully explain the outcome of the system. This real-world example thus suggests that
transactive memory systems are group-level properties and cannot be reduced to its
individual members.
2.2 Artifactual memory
In addition to relying on and collaborating with other people to perform memory tasks,
we also quote often use information stored in artifacts. An often mentioned example of
artifactual memory in the extended cognition literature is Otto and his notebook. Otto
is a man in the first stages of Alzheimer’s disease, using a paper notebook to aid and
supplement his biological memory systems (Clark and Chalmers 1998). He always
carries it with him because he needs the information in the notebook to successfully
get around in the world. Importantly, information in Otto’s notebook plays relevantly
similar functional roles as information stored in his biological memory systems in
guiding Otto’s actions. The information is further easily accessible, reliably there
when needed, trustworthy, has been endorsed at some point in the past and indeed
is there because of this endorsement. On an extended and distributed cognition view,
“a cognitive process is delimited by the functional relationships among the elements
that participate in it, rather than by the spatial colocation of the elements” (Hollan
et al. 2000, p. 176).3 So the function and the way it is used and integrated into Otto’s
cognitive system are what matters, not that it is external to the organism.
Our memory is scaffolded by varies other external artifacts. For example, we put
labels on objects so we do not have to remember where they are; we use diaries and
calendars to remember our appointments; shopping lists to remember the items we
need to buy; and books, libraries, databases, and the Internet to store and look up all
kinds of information. These cognitive artifacts have been intentionally designed to
serve memory supporting functions, but we also often offload memory functions onto
the environment by improvising. Bartenders, for example, are typically under a lot of
pressure and have to deal with certain cognitive and environmental constraints. In order
to deal with the cognitive overload, they structure distinctively shaped drink glasses
such that they correspond to the sequence of the ordered drinks. Consequently, the
bartenders do not have to internally remember the order of the drinks, but offload it onto
their environment (Beach 1988). Cooks, likewise, offload memory tasks by actively
structuring their work-environment. The ingredients and equipment are arranged such
that they facilitate the cooking process by offloading the order of the steps of the
cooking process onto the environment. Kirsh (1995) refers to this as “the intelligent
use of space” in which the arrangement of artifacts is itself a cognitive artifact. Material
culture thus plays an important role in human memory (Donald 1991).
3 I am using the phrases “extended cognition” and “distributed cognition” more or less interchangeably
in this paper, as both approaches claim that informational artifacts can be constitutive of a wider cognitive
system, but there are differences between the two approaches. See Hutchins (2014) for an analysis of some
of these differences in terms of examples, method, and explanatory scope.
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2.3 Situated autobiographical memory
As the Desert Song example shows, transactive memory often has a strong autobiographical or episodic component, because transactive memory partners typically have
many shared past experiences. Most examples of artifactual memory in the situated
cognition literature, however, concern information that scaffolds and is integrated
with short-term or semantic memory systems but not so much with autobiographical
memory. It is, however, important to point out that artifacts also quite often scaffold
autobiographical memory. Some people, for example, have a journal in which they
write their daily experiences, which is a medium used to express oneself and organise
one’s thoughts, but also used as an external autobiographical memory system. Other
examples are photos and photo albums; travel blogs; significant objects like souvenirs, jewellery, or books; status updates on social media like Facebook and Twitter;
and uploaded pictures on social media like Flickr, Facebook or Instagram. Interacting
with these artifacts and the information they contain often evoke autobiographical and
sometimes emotional responses (Hoven 2014).
Relatively new and very powerful autobiographical memory technologies are now
emerging referred to as “lifelogging technologies” (O’Hara et al. 2008; Hoven et al.
2012). These are digital artifacts and applications that record aspects of one’s everyday life. Such technologies include wearable cameras automatically taking pictures
with a certain interval (e.g., SenseCams), applications recording screen behaviour,
and wearable sensors recording biological variables (e.g., heart rate, temperature,
blood oxygen level, and EEG) or environmental variables (e.g., location or temperature). Vannevar Bush’s concept of the “memex” (a portmanteau of memory and
index) was an early precursor of lifelogging. A memex is a “device in which an
individual stores all his books, records, and communications, and which is mechanised so that it may be consulted with exceeding speed and flexibility. It is an
enlarged intimate supplement to memory” (1945, p. 6). Bush suggested that scientists could wear glasses that can take pictures of what they see and that entries in
the memex were annotated and easily searchable. Computer pioneer Gordon Bell
developed one of the most ambitious (and controversial) examples of contemporary
lifelogging called the “MyLifeBits” project. Inspired by Bush’s vision of the memex,
Bell digitized articles, books, music, phone calls, letters, photos, presentations, and
home movies, and stored them in a lifelog (Bell and Gemmell 2009). Software allows
him to search for dates and keywords in the lifelog, which, for Bell, functions as an
elaborate external autobiographical memory system. A practical problem with some
of these lifelogging technologies is that they capture too much information, leading
to information overload. So the challenge is to construct lifelogs that are manageable and cognitively meaningful to the user (Doherty 2012). More on this below in
Sects. 4 and 5.
There is a small subculture of people who actively and consistently use these technologies to record their everyday life sometimes called the “quantified self movement”,
making elaborate lifelogs about their daily life. Most people, however, are not interested in creating elaborate lifelogs, but do sometimes use lifelogging applications,
for example when they make a (digital) photo album of their past holiday, track their
route with their smartphone when they go jogging, or do not delete emails such that
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they have a database of previous email communication. Importantly, some of these
technologies are used in healthcare to help patients with memory disorders. SenseCams, in particular, are useful and effective to record aspects of a patient’s daily life
(Hodges et al. 2011). It has been shown that reviewing a visual lifelog has beneficial effects on a patient’s autobiographical memory such as maintaining the integrity,
delay the disintegration, or in some cases replace autobiographical memory (Berry
et al. 2007; Doherty 2012; Crete-Nishihata 2012). Elsewhere I argued that lifelogging
technologies change our embodied self, as the information they provide about bodily
and environmental states transforms the kind of relationship we have to our embodiment (Smart et al. 2016). In this paper, I elaborate on this claim and argue that it is
not just our embodied self but also our narrative self that is transformed by lifelogging
technologies.

3 Extended cognitive systems and personal identity
Having briefly outlined situated cognition theory and the distributedness of both
semantic and episodic memory, I now continue by summarizing the current debate
on the extended self. Some theorists argue that the notions of extended and distributed cognition imply an extended and distributed self (Clark and Chalmers 1998;
Clark 2005; Anderson 2008), whereas others deny this (Baker 2009; Olsen 2011;
Buller 2013). In his early work, Clark (1997) speculates about the possibility of an
extended self and agency, but ultimately remains agnostic whether self and agency are
extended. Clark writes: “I am content to let the notions of self and agency fall where
they will” (1997, p. 218). However, in his co-authored article with David Chalmers,
The Extended Mind, Clark argues that the extended mind does suggest an extended
self.
“Does the extended mind imply an extended self? It seems so […] The information in Otto’s notebook, for example, is a central part of his identity as a
cognitive agent […] To consistently resist this conclusion, we would have to
shrink the self into a mere bundle of occurrent states, severely threatening its
deep psychological continuity. Far better to take the broader view, and see agents
themselves as spread into the world” (Clark and Chalmers 1998, p. 18).
So, on Clark and Chalmers’ view, self and agenthood are extended and spread into
the world. Baker (2009) denies this claim. She seems sympathetic to the extended mind
thesis, but denies it entails an extended person. On an extended mind view, persons
are constantly shifting collections of biological and artifactual parts, implying there
is no continuity of personhood over time. Baker finds this hard to accept, because
on her view there are enduring persons. It is important to note that artifacts might
actually provide some stability for the continuity of personhood over time. Information
stored in artifacts is typically more durable and stable than information stored in
biological memory (Donald 1991). External information such as pictures, journal
entries, significant objects, or indeed lifelogs is often very durable, potentially existing
in our lifeworld for decades. Our biological bodies and cognitive capacities change,
sometimes quite dramatically, during our lifetime. But some of the artifacts we keep
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in our homes or stored in our computers are quite durable, providing long-lasting
information we can lock onto at various stages in our life (Clowes 2012).
A more specific example concerns Alzheimer’s patients who structure their homes
such that the location of objects such as clothing, food, cups, utensils, the telephone,
the remote control, and so forth, is familiar to them. “Taking them out of their homes
is literally separating them from large parts of their minds” (Dennett 1996, p. 138).
Their self-structured environment, rather than being a constantly shifting collection
of objects, is—in fact—quite stable, providing continuity for their memory and perhaps also for their self. A final example where external artifacts can provide stability
for memory and self is Leonard Shelby, the protagonist from Christopher Nolan’s
film Memento. Due to an “accident”, Leonard has a severe form of amnesia: the
memories of his past before the accident are uneffected, but he is now only able
to remember the last seven minutes of his conscious life. So every seven minutes,
he reawakens as if he sees the world for the first time. To deal with his memory
loss, he develops strategies to communicate to his future self (Schechtman 2008).
He makes polaroid photos which he annotates and labels with information; particularly crucial information is tattooed on his body. Leonard’s tattoos have both
semantic and episodic components (Sutton 2009) and function to partly replace his
biological memory systems, in that way providing some stability for memory and
self.
Olsen (2011) argues that if Otto’s notebook is part of Otto as a person, it means
that persons are not purely biological organisms but organisms-plus-external-parts.
This implies that Otto is not his body, a conclusion difficult to accept for Olson who
defends a view on personal identity, arguing that we basically are human animals.
On Olsen’s view, we are our biological bodies and our mental life and memories
are not terribly important for our personal identity. Ultimately, Olson’s denial of the
extended self thesis is based on the denial of psychological properties (whether internally or partly externally instantiated) as a criterion for personal identity. I neither
have the space nor the intention to try to solve the debate between psychological
and biological approaches to personal identity. In this paper, I am assuming that psychological or cognitive properties are essential for both synchronic and diachronic
aspects of personhood. The majority of philosophers working on personal identity
agree with this, but some philosophers, such as animalists, would not agree with this
claim.
Like Baker, Buller (2013) accepts the extended mind thesis, but denies it entails
an extended person. A person, on his view, is an embodied agent with, in some cases,
an extended mind. “Otto qua person coincides with the skin-and-skull boundary even
though his mind is extended beyond this boundary” (2013, p. 600). Buller takes conscious experience as an essential element of personhood and because experience cannot
be extended but only realized by an embodied brain, personhood cannot be extended
either. I agree with Buller that consciousness or conscious experience is not extended,
but I am not sure whether that means personhood is not extended either. Buller seems
to imply that only conscious states are relevant for the self. But it is odd to say that, for
instance, non-occurrent beliefs or non-occurrent information in memory are irrelevant
for the self. Reducing the self to conscious states would, as Clark and Chalmers put it,
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“shrink the self to a bundle of occurrent states” (1998, p. 18). This seems too narrow
a view to me4 .
The above criticism, in one way or another, emphasize the unity of the biological
organism as essential for personhood. But does personhood necessarily coincide with
one’s biological organism? In the next section, I suggest that the answer this question
is “no”. But before doing that, let me briefly point out that certain prostheses can communicate with the central nervous system and are physically connected to the body.
These prostheses are under full control of their users and after a long and sometimes
difficult period of training experienced as a transparent part of their embodied self
(Clark 2007). Likewise, a blind man’s cane is not so much part of his external environment, but absorbed by his body schema, transparent in use, and therefore part of
the apparatus with which he encounters the world. It seems that personhood might
not always coincide with the biological body. If prostheses and other tools can be
experienced as transparent parts of the embodied self, then why not a notebook or
other cognitive artifact?

4 Distributed selves
Two questions are often distinguished in relation to personal identity. First, what
defines being a person? Second, is personhood persistent over time? The first question is concerned with synchronic aspects and the second with diachronic aspects of
personal identity. Extended and distributed cognition have important implications for
both of these questions.
4.1 External resources and the synchronic self
Rather than stipulating the metaphysical essence of personhood in terms of necessary
and sufficient conditions, I use the concept of practical identity (Mackenzie 2008;
Mackenzie and Walker 2015). Notions of practical identity try to answer questions
about who we are as persons and what characterizes our first-personal perspective. An
important element of our practical identity are our cognitive capacities, i.e., what we are
cognitively capable of.5 If our cognitive capacities are important for our personhood
and if cognitive artifacts are “the things that make us smart” (Norman 1993), then such
artifacts are important for a synchronic conception of personhood. This is supported by
the fact that humans often define themselves partly in terms of the cognitive skills they
have. We see ourselves as analytical thinkers, as creative, as good problem-solvers, as
good at language, and so forth. This is sometimes reflected in the jobs we have. We
become engineers because we are good at analytical thought, we become designers
4 A reviewer pointed out that Locke’s original memory criterion focused on consciousness too. In fact,
memory was Locke’s way of explaining the notion of temporally extended consciousness; memory makes
the idea of a temporally extended consciousness fall within the experience-centered empiricist outlook.
Many neo-Lockeans, including Schechtman, include non-occurrent states in their notion of psychological
continuity.
5 There are, of course, other capacities that are important for our practical identity such as our capacity

for consciousness and emotions.
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because we are creative, we become writers because we are good at language, etc.
Having certain cognitive capacities is thus important for the kind of person we are.6
Extended and distributed cognition theory have extensively studied how we use
artifacts to aid our cognition and problem-solving abilities (Norman 1993; Hutchins
1995; Kirsh 1995; Hollan et al. 2000). We have seen that embodied agents like us
have limited information-storage and processing capacities. To complement these limitations, we use maps, diagrams, models, diaries, timetables, textbooks, calculators,
computer systems, and many other artifacts to help us perform our cognitive tasks
such as planning, navigating, calculating, learning, and remembering. We also rely on
and interact with other people to complete our cognitive tasks (Wegner 1995; Sutton
et al. 2010; Harris et al. 2010). Our cognitive capacities are thus relational in that they
often depend on social and artifactual structures in the environment in which we are
situated. Ontogenetically, our cognitive capacities develop by interacting with parents, caregivers and teachers as well as artifacts like abacuses, multiplication tables,
textbooks, learning applications in computer systems, and so on. Other people like
teachers, parents, or peers often teach us how to successfully use such artifacts to
achieve our cognitive goals. Our embodied brains learn to incorporate people and artifacts into our problem-solving routines, in that way transforming and augmenting the
way we think and remember. If we remove the external resource from the integrated
system, our cognitive competences will drop. Without incorporating other people and
artifacts into our cognitive practices, we simply would not have the same cognitive
capacities. For this reason, external resources are essential for our cognitive capacities
in the here-and-now and thus also for our synchronic personhood.
4.2 External resources and the diachronic self
Psychological continuity theories of personal identity often focus on memory as the
criterion for persistence of personhood over time. Such views, dating back to John
Locke, argue that someone in the present is the same person as someone in the past
when that former person remembers having the experiences of the later person. For
personhood to persist over time, there must thus be direct memory connections to past
experiences. So the content of a memory at t2 provides a cognitive connection to an
experience had at t1 , in that way creating a link between two time-slices of a person.
On such a neo-Lockean view, our memory system is seen as a storehouse in which
individual memories are stored for later retrieval in their original form and content.
However, Schechtman (1994) argues that human biological memory often does not
provide such direct memory connections between two discrete states of consciousness.
Rather, we summarize and condense important life experiences into a narrative. This is
not to say that we do not have direct and specific memories of past experiences, we do.
Schechtman’s point, I take it, is that most of our autobiographical memories are also
integrated into a larger narrative structure. We often remember that we did something,
but rarely remember specific details of an event. For example, we may remember
6 If, for example, someone has a stroke or other kind of brain injury and loses part of one’s memory or

language capacity, that would surely be a change to the person.
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that we went to see the film Interstellar last year, but have trouble remembering
specific images or details of its plot. Whilst we may remember a few specific details,
we certainly do not remember the entire film. Memories are rarely exact, detailed
replicas of an event or experience but are often condensed into general summarised
structures, containing only the gist of things and are in some cases even inaccurate.
Thus, focussing on direct memory connections to past experiences is insufficient for
establishing psychological continuity of personal identity.
Schechtman (1996) has therefore developed a notion of personal identity that seeks
to explain the diachronic constitution of our self in terms of a narrative. She argues
that “We constitute ourselves as persons by coming to understand our lives as narratives with the form of the story of a person’s life” (2012, p. 335). Summarising and
condensing autobiographical memories makes sense as a cognitive strategy because
we receive an overwhelming amount of information about our own lives. “In autobiographical memory the information about our lives that is constantly coming in should
be reconstructed as a more concise and comprehensible narrative which emphasises
the most significant factors of past experiences and depicts general and longstanding
patterns or activities with representative examples” (1994, p. 11).
To better understand the relation between autobiographical memory and one’s narrative, Schechtman presents an analogy between an archive and a biography. An archive
contains all the historical facts of a person, whereas a biography is an integrated and
coherent story of someone’s life. To get a sense of the person behind the historical
facts we need a biographer to make sense of the events, looking for patterns, anomalies, significant and insignificant events, and causal connections between events.
Only when the facts are interpreted and integrated into a narrative, does a real person emerge. There is, however, an important difference: we constantly construct and
revise our biography throughout our lives. Because our life is continuously unfolding,
our narrative keeps changing. Over time, we have new significant experiences (e.g.,
graduating, marriage, divorce, new job, moving, traveling, death of a loved one, new
friendships, and so on), which are then integrated into the overall narrative. Our narrative is thus a dynamic structure and the relationship we have to our narrative might
change. Events that used to be important to us may now appear to be less important,
and vice versa. Another difference is that most people do not have a biographer that
interprets the facts and constructs a narrative, but make their own autobiographical
narratives.
How do cognitive artifacts relate to our autobiographical narrative? I now argue that
external artifacts can, in some cases, play an essential and constitutive role in one’s
autobiographical narrative and thus also in one’s personal identity. This is particularly
the case for people with memory disorders such as traumatic brain injury, mild cognitive impairment, Alzheimer’s disease or other forms of dementia. Such patients suffer
from a decline in their memory capacities, including their autobiographical memory.
Psychological research has shown that this has a negative impact on their sense of
self (Addis and Tippett 2004). On Schechtman’s narrative self-constitution view, “the
limits of a person are determined by the limits of a narrative, and the integrity of a
single person consists in the unity of a narrative” (2012, p. 336). If memory disorders disintegrate one’s autobiographical narrative, then they also disintegrate one’s
personal identity.
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In a somewhat similar way as Otto extends his semantic memory when using his
notebook, artifacts may extend one’s autobiographical memory. Specifically, cognitive
artifacts can help to maintain the integrity, delay the disintegration, or in some cases
replace one’s autobiographical narrative. Lifelogging technologies, in particular, are
useful to achieve these goals (Berry et al. 2007; Doherty 2012; Crete-Nishihata 2012).
A striking example in this context is SenseCam, creating a visual narrative of one’s
daily life by taking a picture with a certain interval or when its sensors detect a change
in environmental conditions. Berry et al. (2007) performed one of the first empirical
studies of a patient with amnesia, using SenseCam to develop a photographic diary as to
improve autobiographical memory. They showed that reviewing SenseCam images of
personal experiences improves consolidation and retrieval of autobiographical memories for specific events, both on a short and long term. In similar research, Loveday and
Conway (2011) demonstrate that SenseCam images are more effective than written
records of personal experiences in cueing what they refer to as otherwise “inaccessible
memories”. So the images are necessary to evoke memories, otherwise they are likely
to remain inaccessible. SenseCam images have this causal efficacy because they are
cognitively comparable with biological memory in that “they are visual, represent
short time slices of experience, they are time compressed and fragmentary, they are
formed outside intentional awareness, they preserve the perspective of the individual
at the time of the event, and they are temporarily ordered” (Loveday and Conway 2011,
pp. 701–702). There are thus a lot of similarities between biological autobiographical
memory and SenseCam images.
More recently, Crete-Nishihata (2012) used SenseCams and other lifelogging technologies to create a digital narrative of people with memory disorders. Their project
aims to understand the implications of personal memory technologies for cognitively
impaired persons. They report on three of their projects. In the first, they created a “multimedia biography” for twelve people with mild cognitive impairment or Alzheimer’s
disease. These multimedia biographies consist of photos, home movies, documents,
letters, music, and narration complied into a digital video that represents a person’s
life history. The patients and their family members provided the material and also
directed the script and storyboard of the narrative. These biographies are between 15
and 60 min and are divided into a series of acts, each with a number of scenes. The
acts are often major life events or stages such as adolescence, marriage, career, and
hobbies, which are told chronologically. The researchers write that “family members
and participants perceived the multimedia biographies as a means for preserving the
personhood of their loved one…” (2012, p. 101, italics added).
Personalised photos and music selections often elicited the strongest emotional
responses. The researchers learned that telling a life story is essentially a reconstructive
process. It is not so much “about documenting clear objective series of facts. Instead,
each user of personal memory technologies may perceive the past in different ways
and want their interpretation reflected in the media” (2012, p. 103). This shows that
one’s autobiographical narrative is socially constructed. An important conclusion is
that “intimate technologies for constructing personal identity and experiences must
allow editing of the “past” to match one’s current viewpoint” (2012, p. 103). This
is consistent with Schechtman’s narrative view, as she pointed out that the relation
we have to our narrative changes: events that used to be important can now be less
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important to us. So being able to change or edit one’s lifelog such that it is consistent
with one’s narrative is an important property of lifelogs and multimedia biographies.
In their second and less extensive study, they made a multimedia biography that also
included recently taken SenseCam images for a patient with mild Alzheimer’s disease.
In this study, the aim was to examine the social-psychological effects of multimedia
biographies by studying in more detail the authoring and viewing processes, both
of which had a positive impact on the patient’s apathy and self-image. So, not just
autobiographical memory, but also one’s self-image improves when using lifelogging
technology.
In their third study, they compared two ways of viewing SenseCam images. An
unedited version containing all images and an edited version containing only 24 images
and narrated by the partner of the cognitively impaired person. The results were mixed
as three out of five patients preferred the unedited version as there is more information
and detail to prompt their memories. Noteworthy is that the partners were the editors
and narrators, the patients themselves were not involved. One of the patients pointed out
that the edited version made her feel a little annoyed because her partner picked things
that meant something to him, but not things that meant something to her. So, again,
authorship of and agency over the content of the lifelog is thus (perhaps obviously)
an important factor for its cognitive and narrative efficacy.
Are multimedia biographies and lifelogs mere cues to activate or trigger internally
encoded memories or can they perhaps be seen as genuine external memories? The
research above seems to suggest they are cues to internal memory. However, if someone
is unable to activate or retrieve an autobiographical memory and can only retrieve it
by using an external cue, then it seems plausible to say that the external cue is part
of the overall memory system. The processing of memories is often divided in three
stages: encoding, storing, and retrieving. Memory disorders may occur at any of these
stages. An autobiographical memory may still be stored in the brain, but an agent
may not be able to retrieve it without help (Loveday and Conway 2011). If someone
needs an external cue to successfully retrieve a memory, then we might say the cue
is part of the overall distributed memory system. Crete-Nishihata (2012) looked at
patients with mild cognitive impairment or in the first stages of Alzheimer’s disease.
These patients still have a reasonably intact memory system. However, in some cases,
patients will have (much) lesser intact memory systems and have trouble encoding,
storing and retrieving memories. For those patients, a lifelog can literally be their
autobiographical memory in the same way as Otto’s notebook is literally his semantic
memory.

5 Enhancement or diminishment?
In the previous subsection, I mainly focussed on people with memory impairments
and how they use lifelogging technologies such as SenseCams to aid or supplement
their autobiographical memory. It is difficult to see these assistive technologies as
cognitively, morally, or culturally undesirable as they help people to deal with their
cognitive impairments, thereby increasing their autonomy, which results in a more
positive self-image and a better quality of life. However, lifelogging technologies are
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also used by cognitively unimpaired agents (O’Hara et al. 2008). Some lifeloggers,
such as Gordon Bell, take it quite seriously and have extensive lifelogs of personal
experiences and other personally-relevant information, going back decades. Bell and
most other members of the quantified self movement have an intact autobiographical
memory system and therefore a different relation to their lifelog. For some of the
above discussed patients, their lifelog or multimedia biography is (at least potentially)
constitutive of their autobiographical narrative. Whether lifelogs are constitutive of
other agents’ autobiographical memory, depends on the way they are used and how
deeply they are integrated into one’s cognitive system. The degree of integration of
a lifelog into autobiographical memory depends on factors such as the availability of
the lifelog, how often it is used, its transparency in use, the ease with which it can be
edited, and its capacity to capture relevant experiences that are consistent with or fit
into one’s narrative. Also, it is likely that lifelogs contain images of experiences that
its user has (long) forgotten. If the SenseCam had not captured the experience, its user
might have never thought about it again, implying that the lifelog could be a necessary
cue for internally encoded memories.
Regardless of whether lifelogs are constitutive of autobiographical memory, it is
likely that they transform onboard autobiographical memory systems. An effect of
lifelogging could be that lifelogs reduce the detail and amount of internally encoded
autobiographical memories. If users know their SenseCam reliably records images
of personal experiences and regularly review their lifelog, they might put less effort
(consciously or unconsciously) into encoding the experience in biological memory.
Empirical research in cognitive psychology shows that when we know information is
available in some external media, we tend to put less effort into memorizing that information internally (Sparrow et al. 2011). Similarly, people taking pictures of objects
in an art museum, have less memories of the photographed objects as compared to
museum objects they had not photographed (Henkel 2014). When writing about lifelogging technology, Sherry Turkle asks: “If technology remembers for us, will we
remember less?” (2011, p. 300). Research thus suggests the answer to this question
might be “yes”. Given the human cognitive system is a pragmatic system evolved to
make the best of its informational environment, this should not come as a surprise. In
our recent cognitive evolution, we have consistently relied on external information to
perform our cognitive tasks (Donald 1991). Modern lifelogging technology is just the
latest in a long history of memory technologies.
Furthermore, narrative identity is as much about forgetting as it is about remembering. For whatever reason, we sometimes want to forget an experience, but lifelogging
may not always allow one to do that, given its focus on “total recall” (MayerSchonberger 2011; Jacquemard et al. 2014). Commenting on this issue, Luciano Floridi
points out: “The more memories we accumulate and externalise, the more narrative
constraints we provide for the construction and development of personal identities.
Increasing our memories means decreasing the degree of freedom we might enjoy in
defining ourselves” (2011, p. 562). It seems true that a lifelog not only helps one to
remember experiences—which is often beneficial, depending on one’s situation—but
also limits the options one has to construct one’s narrative. Awkward discrepancies
may potentially emerge between one’s lifelog and internally constructed narrative.
However, having control over the contents of one’s lifelog and being able to edit it,
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seems to, at least potentially, solve this issue.7 It is also important to note that similar
uncomfortable moments may occur when reading one’s past journal entries or seeing
photos of past events that remind one of experiences one rather forgets. Moreover,
sometimes awkward experiences may actually be meaningful for one’s autobiographical narrative. In the film, Eternal Sunshine of the Spotless Mind, the protagonist
removes the memories of his failed romantic relationship, thereby removing it from
his overall narrative. The point of the film, however, is that such experiences are part
of a meaningful and authentic life.
One might ask what would happen if photos of events that one did not actually
experience are somehow included in someone’s lifelog or multimedia biography.8
The person in question, further, does not realise those photos are not taken by his
or her own SenseCam and believes them to be true and part of the narrative. This
means that one’s digital narrative can be inconsistent with (at best) or potentially
even distort reality (at worst).9 However, internally stored narratives are not without
inconsistencies and inaccuracies either. Schechtman outlined two narrative constraints:
the reality and the articulation constraint. The reality constraint says that the narrative
must be consistent with the laws of nature. So the protagonist cannot live as long as
Methuselah, travel faster than the speed of light, or be at two places at the same time.
The articulation constraint says that the person must be able to articulate parts of the
narrative when appropriate. But note that Schechtman does not claim that the narrative
must be consistent with actual events. So false or inaccurate memories may (and often
are) be part of one’s narrative, either internally or externally stored. People sometimes
leave out events or exaggerate others. One’s narrative rarely is a complete and accurate
reflection of one’s life.
Finally, a number of situated cognition theorists argue that the human self is essentially a soft self. On Clark’s extended cognition view, for example, “our best tools and
technologies literally become us: the human self emerges as a soft self, a constantly
negotiable collection of resources easily able to straddle and criss-cross the boundaries
between biology and artifact” (Clark 2007, p. 278). If cognition and self are indeed
distributed, the constitutive parts of those distributed systems obtain a particular moral
status. Destroying Otto’s notebook, for example, “has an especially worrying moral
aspect: it surely is harm to the person, in about as literal a sense as can be imagined” (Clark 1997, p. 215). Neuroethics and the cognitive enhancement debate have
7 A reviewer pointed out that emphasizing control over the contents of one’s lifelog can be interpreted as
claiming that the locus of personhood is still brain-based. My view is that agency and the locus of personhood
can be distributed across humans and cognitive artifacts such as SenseCam-generated lifelogs. I think agency
is distributed because the SenseCam automatically takes pictures whose content we typically cannot change,
but the human agent often has to edit the lifelog. So both components in the larger systems have some form
of agency and the equilibrium may shift between the artifactual and biological components, depending on
each specific case. Furthermore, in the typical extended mind cases (Clark and Chalmers 1998), agency is
largely located in the biological organism. However, in larger distributed cognitive systems, for example
Hutchins’ (1995) example of ship navigation, humans may not necessarily be the center and controller of
distributed systems. For more discussion on this topic see Hutchins (2014).
8 This is related to the problem of q-memory as outlined in Parfit (1984).
9 These are important epistemological issues to further explore. They also tie in with the extended knowl-

edge debate (e.g., Michaelian 2014), which has to do in part with the possibility of assigning credit to agents
who rely on external cognitive resources for their epistemic accomplishments, including those are false.
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traditionally focussed on technologies that interact with or alter the brain such as transcranial magnetic stimulation, psychopharmaceuticals, brain-computer interfaces, and
so on. However, the argument developed in this paper implies that cognitive artifacts
should get a much more prominent role in neuroethics (Levy 2007a, b). Thus, if the
mind and self are, in some cases, partly constituted by external information, we ought
to treat that information in a similar way as we treat mental states instantiated purely
by the brain. What does this mean concretely? In addition to traditional legal and
moral issues of artifact-ownership, it means we should not interfere with people’s distributed minds and selves (Heersmink 2015). So we should not interfere with people’s
lifelogs, diaries, journals, photo albums and other artifacts related to autobiographical
memory. On this view, we also should not take Alzheimer’s patients out of (or change)
their personalized, self-structured environments, as that would reduce their minds and
selves and worsens their situation.

6 Conclusion
In this paper, I argued that not just memory and cognition, but also personal identity
depends on and is sometimes constituted by the social and technological environment
in which we are situated. The complex web of relations we develop and maintain with
other people and artifacts partly constitutes our self, implying that we are essentially
a soft self. Personal identity can thus neither be reduced to psychological structures
instantiated by the brain nor by biological structures instantiated by our biological
organism. If our minds and selves are indeed changing combinations of biological
and artifactual resources, we should be careful in selecting and creating the most
appropriate resources available, as these artifacts partly determine who we are. For
this reason, neuroethics should focus more on artifacts and material culture and develop
approaches to determine the best ways to distribute our selves. The view developed
in this article has conceptual, methodological, and normative implications: we should
broaden our concepts of the self as to include social and artifactual structures, focus
on external memory systems in the (empirical) study of personal identity, and not
interfere with people’s distributed minds and selves.
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