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Tjoahkkajgisos

Muv diedalasj tjala vuosadalla GPS-sasstagij (global positioning system) adnemav vaksjudittjat
boahttsujt boatsojaladusan. Adnem GPS-teknologidjas boatsojadladusan la lassanaddam manemus
jahkelagijt. Dat diedalasj tjala vadda dadjadimev man lahkaj guokta mahttovuogadaga; arbbedabalasj
same mahttudahka ja teknijkalasj mahttudahka dajmmi dalasj allosujton. Tjala sagastalld goappatjaga

praktijkalasj adnema birra GPS-sasstagij harraj ja socialak bahtusij birra ma bahti adnema tjada.

Allosujto vijor malssus jages jahkdj. Dalke rievddadime stivrriji gdggu boahttsu guohtu ja vadtsi. letja
oare ma bajnatji dllosujtov nievreslahkaj li tjuolos, tjahtjefabmodsadus, bieggafdbmodsadus ja
rakkadakindustridja dajma. Da niellja artihkkala dan tjallagin tjuovvu atsadallammahto vuodov, ganna
GPS-sasstaga anburgge allosujton moattet guovlos atsaduvvi. Gehtjadum ihtanisa li tjielggiduvvam
etnologidjalasj barggovuogij tjada. Atsadallamdiedo li tjoahkkiduvvam gatjadallamij, gehtjadimij ja
girjjelahkamij tjada, ienemusat 2015 ja 2019 gaskan. Man lav almmajt ja nissunijt sagajdahttam,
goappatjagd nuorap ja vuorrasap same gudi li viessomdjgev boahttsuj barggam. Diehtovadde li
rajnara gudi bajvvasattjat barggi allosujton ja dlloniehke gudi duolloj dalloj dllosujton barggi. Sij gulluji
umasse tjieldijda ja arru moatten bajken Dalvvadisa birra. Mielastuvvam ”aktor”-vairmmadakteoridjas
(Latour 2005) anet allosujtov varmmadahkan mij hdbbmiduvva moattelagasj aktavuodajs boahttsuj,

institusjavnaj, teknijkaj, biejadusaj ja rajnarij gaskan.

1. artihkkalin sagastalav man lahkaj digitala teknijkka | dahpajdis ganna ada teknijkkaadnem lavkes
lavkkaj luondulattjan sjadda allosujton. Rajnara li giehttum juska teknijkka gavnnu de hahttuji
huoman rajnnuhittjat vuolgget; teknijkka dan sadjaj duoddi rdjndrij aktijvalasj sébrramav. Dassta
vuojnna arbbeddabalasj mahtto | avkken allosujttuj ja aktan teknijkajn. 2. artihkkalin atsav man lahkaj
digitalak teknijkka nanostuhttd rajnarij giehtojt ga adni digitalak dahtdv duodastussan
sjiehtadallamijn ednamadnema birra, buojkulvissan miehttsevidnudagaj. 3. artihkkalin atsav rajnarij
vasadisdjt ga boahttsuj vadtsemijt GPS-kartan vuojnni. Gavnnuji guokta vuosstedahpadjdisa dan
artihkkala gassko: dabddo kontrallas ja dabddovadne sammi diedojs. 4. artihkkalin vuoset man |ahkaj
rajnara ielvvi teknjijkav gdvnnasin moattelagdsj vidjurijn. Ajn vil vuosedav kultuvralasj ja etijkalasj

arvojt tjanddum GPS-sasstdga adnemij.
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Abstract

This dissertation presents the use of global positioning systems (GPS) navigation devices to monitor
the reindeer within husbandry. The use of the GPS collar in the study area has expanded over the
years. This dissertation has sought to obtain a deeper understanding of how the two knowledge
systems, traditional Sdmi knowledge and a technology-based knowledge, operate in husbandry
today. Furthermore, social and ethical dimensions of change that may accompany digital technology

are examined.

The prerequisite for reindeer husbandry vary from season to season, from year to year. The
reindeer’s grazing and movement patterns are governed by changes in the weather conditions. Other
factors that affect the reindeer husbandry work include different intrusions in the form of tree
felling, hydropower, turbines for wind power and the activities of the mining industry. The four
articles in this dissertation follow the research’s empirical foundation, with the GPS collar’s role in
husbandry examined from different angles. The ethnographic material consists mainly of interviews,
observations and extant-literature studies conducted mostly between 2015 and 2019. | have made
interviews with men and women of different ages that all have a lifelong relationship with the
reindeer. The informants are reindeer herders who participate in daily herding activities and
reindeer owners who do not participate so actively. They belong to different Sdmi communities and
are connected to and living in different areas around Jokkmokk. | have taken inspiration from actor
network theory in highlighting the relationship between the reindeer, the landscape, the reindeer
herder, the GPS technology, and authorities and other stakeholders. One starting point in actor-
network theory (ANT) is to follow the relationships that are constructed and reconstructed through
the collaboration of an heterogeneity of actors that together form what is called a network within

ANT (Latour 1998).

In article I, | discuss how the use of digital technology is a process in which new technology becomes
familiarised, and the nature of the technology gradually changes to natural elements of everyday life.
Reflecting on digitally transmitted data, herders expressed how there are things you cannot replace
with technology. One conclusion of the research was that new technology cannot replace reindeer
herders’ presence in the reindeer forest; it only complements reindeer herders’ active presence. In
article Il | highlight how technologically transferred knowledge is becoming a tool to strengthen the
Sdmi community’s voice in discussions about land-use rights, providing ‘hard facts’. Article Il outlines
how reindeer movements are materialised and how herders experience these movements through a
spectrum of emotions ‘read” through herders’ embodied, traditional knowledge. There are two

conflicting scenarios at the centre of this article: feeling in control and feeling a loss of control due to



the same information. Article IV draws attention to processes of creation of meaning and thoughts
about value concerning digital technology. Further in the article, | addressed questions that refer to

cultural and ethical values connected to the use of GPS collars.
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Chapter 1 - Introduction

In reindeer husbandry, seasons dictate the organisation of time and space, as reindeer roam freely
and migrate between summer and winter grazing lands (Johnsen et al. 2017). Reindeer always are on
the move, and herders follow their tracks — in that sense, reindeer direct herders’ lives. Within
reindeer husbandry, close relationships are established between the reindeer and the reindeer
herder through daily contact. In the winter pasture area, the reindeer and the grazing conditions are
monitored. To herd the reindeer is to know the reindeer, their habits and their behaviours.
Furthermore, it is to understand how the reindeer and nature are interconnected. In herding, the
reindeer herder uses all his/her senses and a variety of tools. The reindeer herder’s monitoring of the
reindeer takes place both near and far, either manually in reindeer forests or digitally on a screen, as
digitalisation allows herders to follow reindeer wearing global positioning system (GPS) collars from
any location. GPS collars link the physical and digital worlds to convey information on reindeer
movements across geographical distances. In this study, the current usage of GPS collars on reindeer
from reindeer herders’ perspective is examined. The study is significant as digital technology’s role is
becoming commonplace, with a growing number of other ‘new’ technology devices now being used
in husbandry. Furthermore, through the GPS collar, the dissertation examines social and ethical
dimensions of change that may accompany digital technology, which has the potential to elicit a

more mechanised herding method.

The use of the GPS collar in the study area has expanded over the years, and my own understanding
of GPS technology usage has developed throughout the research process. Two to three years before |
started my research, the reindeer herders whom | interviewed privately purchased a small number of
collars, which they used mainly to monitor reindeer in winter grazing areas due to the technology’s
material constraints. The GPS transmitter offered little or no signal cover for the summer grazing
area, so usage was restricted mostly to the winter area. Many collars ended up in storehouses
unused, as they failed to work properly, affecting GPS technology’s value in this realm. The GPS
collar’s technical aspects are developing quickly, and today, they are smaller, lighter, and offer
improved battery capacity. With the expansion of the Internet, the technology is viewed as more
reliable today. With demand for the technology growing every year, several brands are now available
on the market. Monitoring reindeer activity through GPS technology is far from unique, as numerous
research studies have used GPS trackers to record animal or human movements. However, the shift
within husbandry toward these new technological tools has happened gradually, eliciting many
changes. Decades ago, anthropologist Pertti Pelto (1973) showed how the introduction of the
snowmobile in Finnish Lapland elicited changes in husbandry and society. By examining the

incorporation of digital technology, such as the GPS collar, we move forward in time and investigate
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how contemporary technical developments influence husbandry and society as a whole. Thus, this
study enriches understanding of the modern reindeer-herding community.

The four articles in this dissertation follow the research’s empirical foundation, with the GPS collar’s
role in husbandry examined from different angles. Inspired by actor-network theory (Latour 2005),
husbandry is viewed as a network shaped by different relations between reindeer, institutions,
technology, regulations and practitioners (herders). Observed phenomena have been described
through ethnological practices. Ethnological studies can help analyse people's conditions and choices
to identify motives behind actions in certain contexts. Ethnologist Eerika Koskinen-Koivisto (2019)
emphasises that at the heart of ethnology is an interest in everyday lives and personal experiences,
and that our research practices put us in close contact with individuals and groups who experience
and interpret the world differently, often in opposition to the presumptions of those who make
decisions. Furthermore, ethnologists’ competence lies in acknowledging diversity and multiple
perspectives, and in bringing together and analysing different voices in varying cultural contexts and
lived realities in a changing world (ibid.). The empirical data were gathered through a combination of
interviews, observations and extant-literature studies conducted mostly between 2015 and 2019.
The informants are reindeer herders who participate in daily herding activities and reindeer owners

who do not participate so actively.

Change is a constant factor in husbandry’s history, i.e., as society at large changes, so does
husbandry, and this study spotlights change processes on individual and societal levels. For centuries,
husbandry has been experiencing changes both in the natural environment and in the surrounding
society. Today, husbandry increasingly is shaped and constrained by decisions and regulations made
beyond their command. With this, flexibility that allows for adapting to changing conditions is
compromised. In recent years, the focus on climate change has grown as new hazards and
unprecedented situations are experienced as climates change at speeds never before experienced.
Research shows that climate change in northern Sweden has been more extensive than expected
(Furberg 2016). Husbandry’s traditional livelihoods are particularly vulnerable because of their close
connection to nature, i.e., the use of renewable resources in herding, fishing, small-scale farming,
hunting and gathering (Sami Parliament 2018). This study examines various ways to respond to the

unpredictable circumstances and many challenges that husbandry faces™.

! This research originates from my engagement in HUMANOR, an international and multidisciplinary research project that
investigated pastoralists’ responses to climatic changes. HUMANOR — Social-Ecological Transformations: HUMan-Animal
Relations Under Climate Change in NORthern Eurasia (founded by the Joint Program Initiative (JPI) Climate) with research
partners in Finland, Norway, Russian Federation, Sweden and United Kingdom. My research has been founded by Formas
(2014-01716) and Ajtte.
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In recent years, digital technology increasingly has become common in reindeer husbandry, as one of
many new tools that are intertwined with daily herding practices. Nevertheless, for the most part,
digital tools such as GPS collars are overlooked as important participants in husbandry research.
When new objects enter our lives, new relationships and practices are created both for humans and
non-humans. The introduction of new practices can create uncertainty that can lead to resistance
and the pursuit of stability or acceptance of change. Digital technology does not comprise value-
neutral tools that reflect reality. It privileges some forms of action and limits others (cf. Cakici &
Sanches 2014). Little research has been done on how practitioners within husbandry use GPS map
data in their everyday practices. Considering the impact that digital technology has on daily life in
society at large today, it is not far reaching to imagine that it also would affect contemporary
husbandry significantly. This assumption is central to this dissertation. This dissertation examines
practical concerns, specifically how herders make sense of this GPS data. This is described as part of
situated interactions through digital technology entailing virtual monitoring of reindeer grazing on
land by users, i.e., reindeer owners and herders. Watching movements on computer screens,
herders’ gaze should be understood socially and culturally, as their gaze is based on their practices
and formed by their relationships with the reindeer. This is done through their embodied traditional

knowledge.

Aims and research questions
This dissertation seeks a deeper understanding of the relationship between digital technology and

users by examining GPS collars’ role in husbandry through the actor-network theory (ANT) lens. The
traditional knowledge is intertwined with technologically transferred knowledge through the use of
GPS collars. The central research question is therefore as follows: How do the two knowledge
systems, traditional Sdmi knowledge and a technology-based knowledge, operate in husbandry
today? In order to answer this question, | examine the current usage and role of GPS collars on

reindeer in day-to-day practice from the herders’ perspectives (Article I).

The dissertation poses subordinate research questions that are related to the knowledge objectives
in the respective articles. Besides a tool for monitoring reindeer, technologically transferred
knowledge is used by the Sdmi community in discussions about land use rights. A research question
explored in article Il is: ‘How do GPS data impact communication and consultation between reindeer
husbandry and other stakeholders?’ In the ethnographic description of the reindeer movements,
affective dimensions come into play. In article Ill, | explore the question: ‘What are the emotional
effects of the GPS data?’ Technical innovations are rarely accepted and incorporated into local

context without going through different social processes. In article IV, questions that are emphasised
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are: How are GPS technologies negotiated by the herders within husbandry? What are the effects on

the human-animal relationship?

I make an ethnological contribution to the field of research on technological development within
husbandry. Understanding the GPS collar’s role within husbandry provides knowledge about "'new’
technology that is incorporated at a fast pace. As many husbandry constraints exist today, many
herders have expressed great expectations on digital technology’s effects within husbandry. As the
herders in this study have used this digital technology for only a couple of years, an opportunity
exists to study this phenomenon before it becomes mundane, everyday technology. The focus lies in
local circumstances, specifically the Sdmi communities around the Jokkmokk area. This study is
limited by both geography and time. As circumstances with the use of GPS collars have been
changing at a fast pace, this dissertation offers a window into a specific time frame for the
interviewed herders. Other Sdmi communities have a longer track record using digital technology,
but the technique must be useful to be implemented, and Internet access in large parts of the study

area is limited. Thus, the technique has been less attractive.

Outline of the dissertation
This dissertation is composed of five chapters which begin with this chapter, wherein | introduce my

PhD investigations. Here | introduce the technique — the GPS collar — and present the internal and
external conditions for husbandry. The notion of traditional knowledge is outlined as a base for
husbandry. The external conditions outlined here are factors that constrain husbandry, such as land
fragmentation and other stressors. Chapter 2, ‘Theoretical framework’, gives a presentation of actor-
network theory (ANT) and introduces important concepts used in the analysis. In Chapter 3,
‘Methodological framework and materials’, | turn to my methodological approach and introduce the
methods used during fieldwork and in this chapter | position myself as a researcher. In Chapter 4,
‘Article summaries’, | present how the articles have, in various ways, exemplified the relevance of the
GPS collar within herding activities. In my conclusion in Chapter 5, | present the final discussion. Here
| discuss how changes brought about through the use of the GPS collar are experienced and acted

upon and | sum up the main findings of my research.

Previous research
| navigate within the field of ethnology, while simultaneously following paths from actor-network

theory as | consider the analyses of my data. ANT initially appeared in studies in science and
technology, but today it is used as a theoretical starting point in many different knowledge
disciplines. A diversity of recent ethnological studies have been inspired by ANT (Lundquist 2018;
Goransson 2012; Frihammar 2010; Henriksson 2008; Jonsson 2005; Knuts 2006; Silvén 2004;

12



Liliequist 2020). Watching the reindeer may seem to be an activity that mainly revolves around the
ability to see, but it really involves all the senses. In an ethnographic study of bird watching, Elin
Lundquist (2013) discussed seeing on the basis that bird watchers are shaped by all their sensory
impressions in combination with their previous experiences. The bird watcher, just like the reindeer
herder, is in the landscape with her body and experiences weather, wind, cold and heat. The physical
environment evokes feelings and memories that are part of a kind of ‘materialized knowledge’ (ibid.
p. 5). Further in the dissertation “Flyktiga méten: Fagelskadning, epistemisk gemenskap och icke-
mansklig karisma’ [Volatile Encounters. Birdwatching, Epistemic Community and Nonhuman
Charisma) (2018) Lundquist has applied the actor-network theory as the theoretical perspective used
to analyse how birdwatching visions are ordered and shaped in birdwatching, and how birds as
‘socio-material phenomenon” are constituted. Similarly to this dissertation, Lundquist ‘follow the
object” as a methodological approach during the fieldwork as well as in analysing the research
material. With inspiration from actor-network theory, the ethnological dissertation * Digitala
forbindelser: Rum, riktning och queera forbindelser * [Digital connections: Room, direction and queer
connections] written by Evelina Liliequist (2020) has taken into account how digital materiality,
together with time and space, co-create conditions for use of social media and the understanding of
digital spaces. The dissertation is interesting since it focus on the usage of digital environments and
shows the significance of digital, geographical, human as well as non-human relations. As the work by
Liliequist, this dissertation can be placed in an international research context, among the growing

number of studies about being human in relationship to digital technologies.

In the 1993 dissertation entitled ‘Anden i lampan’ [The Spirit of the Lamp], ethnologist Jan Garnert
asks the question: ‘What social and cultural consequences can be followed in the traces of new
technology?’ Garnert shows the impact of electricity on life in Sweden, both practically and
conceptually. Technical inventions include changes in people’s lives. Technical history, he believes,
should not be seen only from a technical and scientific perspective, but also from the perspective of
cultural history. The perception of time and space is always cultural, writes Garnert, and may change
through the introduction of various technical systems (Garnert 1993, p. 25). Garnert's studies are
relevant as they deal with how technology enables and steers people towards certain behaviour. In
the dissertation entitled * Systemmanniskan “ [System man] (2016), Daniel Bodén studies automation
where people allow technology to take over tasks such as withdrawing money or managing social
security issues. Automation connects human beings to capitalism and market logic, according to
Bodén. In the material, the technical devices are placed in the context of people, ideas and activities.

Bodén considers this seemingly harmless automation as an expression of power and special interests.

13



The dissertation is interesting ‘for relationships and change processes, with active action and

interpretation of man as a starting point’ (ibid. p. 21).

Since the late 1990s, it has become common to equip reindeer with GPS collars as a data collection
method within a research context. In research by Skarin (2006), Skarin et al. (2010, 2013), Lundqvist
(2007), Kumpula & Colpaert (2007) and Anttonen et al. (2011), the GPS collars have been used to
gain an overall picture of reindeer movement and habitat use and to clarify how reindeer are
affected by various disturbances such as human activity, infrastructure and industrial developments.
Previously, information on reindeer grazing, as well as land use planning, was historically collected
through word of mouth (Bostedt et al. 2015, p. 718). At the beginning of the 2000s, the GPS collars
started to be used in Sdmi communities to help identify areas of importance to husbandry (Jougda et
al. 2011). The Sami community of Vilhelmina Norra was the first herding district to develop a
Reindeer Herding Plan (RHP) to identify important husbandry areas where the GPS collared reindeer
were a part of the data (Sandstrom & Wedin 2010). Husbandry’s use of Geographic Information
System (GIS) and GPS collars is examined by Per Sandstrom (2015) in the dissertation, ‘A Toolbox for
Co-production of Knowledge and Improved Land Use Dialogues — The Perspective of Reindeer
Husbandry’. The author describes how the initiative for GIS map development plans came from the
Sami communities who felt that they ended up at a disadvantage in consultation with forestry

companies and authorities.

In her research about adaptation practices in contemporary husbandry, Annette Lof (2012) describes
how the Reindeer Herding Plans have been used as a tool for empowerment by Sdmi communities.
Further, in the dissertation "Challenging Adaptability: Analysing the Governance of Reindeer
Husbandry in Sweden’ (2014) Lof explores reindeer husbandry adaptability. In her investigation, Lof
showed that the governing system is characterised by state-dominated hierarchical governing (ibid.
p. 54). Her analysis of governmental policy documents revealed that reindeer husbandry is
understood as something that needs to be controlled through detailed legislation, with monitoring
by state actors and the state determining the principles for organisation, such as the requirements
for membership of a reindeer herding community (ibid. p. 56). Even though husbandry is considered
‘a unique cultural practice’, it is also imagined as one industry among others (ibid. p. 56). In the study
by Lof, the use of a GPS collar is seen as a potential instrument for the transformation of the

governing system from the bottom up.

This study evaluates the use of GPS collars in the Jokkmokk area in light of arguments identified in
interviews by herders. Bethan Davies, in her dissertation, "Has the GPS-tracking of Reindeer

Enhanced the Resilience of Reindeer Husbandry in Northern Sweden?” (2017), investigated whether
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and how the GPS tracking of reindeer has enhanced the resilience of husbandry to identified
challenges. Davies’ study is drawn from investigations of the Vilhelmina Norra Sami community,
which has been using the GPS collar for a long period of time. In a questionnaire, the herders
identified both the potential and the limitations associated with the GPS technology and are
therefore interesting for me. However, as Davies points out, it is important to acknowledge that the
perceptions of the herders are specific to their community and do not necessarily apply to other
communities in Sweden, although their conclusions may be similar (ibid. p. 42). Davies’ study focuses
only on one community, while experiences from several different Sdmi communities’ use of the GPS
collars have been compiled in a survey by the Sdmi parliament (Sami Parliament 2017b). Sami
communities conduct reindeer husbandry under differing conditions and mobile network coverage
varies (Sandstrom et al. 2017; Sami Parliament 2017a). Therefore, different requirements are
imposed on the collars among Sami communities, and these varying requirements are reflected in

the experiences published in the survey.

This dissertation has focused on the use of the GPS collar on reindeer, but | suggest that many ideas
and concerns connected to the implementation of this new technology are applicable to other
technologies incorporated into husbandry. The ways in which reindeer herders have been using new
technologies and how this has impacted on Sdmi communities have been thoroughly discussed
(Manker 1953; Ruong 1982; Ingold 1980; Beach 1981; Pelto 1973; Wheelersburg 1987; Stammler
2009, 2013; Helander-Renvall 2007a; Sandstrom 2015). Language professor Israel Ruong’s study
explains the durability of reindeer husbandry-based theories about active and passive adaptation of
the Sami culture (1981). Ruong believes that reindeer husbandry’s active adaptation to nature’s
changes, as regards to the weather, seasons and environment, occurs with the aid of adapted
equipment that enables flexibility (ibid. p. 17). Much research on the use of technology within
husbandry has focused on examining the introduction and effect of snowmobiles. These studies have
been important to consider as they show many similarities in views that can be found in discussions
concerning the introduction of the GPS collar. Anthropologist Pertti J. Pelto, in his classic study of the
introduction of the snowmobile among the Skolt Sami of Sevettijarvi in Finland in the 1970s, saw the
snowmobile profoundly altering herding patterns (1973). Pelto shows how the snowmobile not only
changed herding practices but also had implications for the economic and cultural structure of
reindeer husbandry. Another effect of the technology is a changed relationship between reindeer
and reindeer herder, where reindeer became more wild and difficult to handle. Pelto states that:
‘One of the primary effects of the snowmobile is a progressive ‘de-domestication’ of the reindeer
herds’ (ibid. p. 98). This was a tendency that occurred during the development of the extensive

reindeer husbandry in the mid-1900s when the reindeer became freer (Beach 1981). Sami scholar
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and artist Elina Helander-Renvall has to a large extent described traditional knowledge in the Sami
society and also in connection to reindeer herding (2014, 2007a, 2007b). In the article, ‘Local
Adaption to Modern Technology — Snowmobile Revolution in Sdmpi’ (2007b) Helander-Renvall has
examined adaptation and change as related to technology in reindeer herding from the perspective
of ANT. The study by Helander-Renvall differs from others as the focus lies on the use of
snowmobiles and is based on the conditions of reindeer herders in Finnish Lapland in the 1960s. This
dissertation aims to contribute to the limited literature on the use of GPS technology within
husbandry. However, as with Helander-Renvall, my study on the GPS collar as a technological object
also refers to cultural and ethical values and the field of activities and skills, for instance, know-how
about technological devices and their use and usefulness under different circumstances. Examining
adaptation and change as related to technology in reindeer herding, Helander-Renvall (2007b) draws
the conclusion that there are many factors that simultaneously influence the ways in which the
mechanisation of a specific culture takes place. The incorporation of digital technology such as GPS
collars must be understood as a part of social, political and economic change in the context of the
Sami culture, which is constantly in a state of change. An important contribution to the discussion of
technologisation in husbandry by Helander-Renvall is that the herders possess traditional knowledge

that is useful in decisions concerning the acquisition and use of modern technology (2007b).

Traditional knowledge: A way to look at the world
As emphasised by Helander-Renvall above, traditional knowledge is an important part of husbandry.

Therefore, | will first introduce the concept of traditional knowledge. The significance of traditional
knowledge in reindeer herding has been highlighted by several authors (Sara 2015; Eira 2012; Turi
2008). The concept of traditional knowledge is circulated in many contexts without having a uniform
meaning (Joks 2015, p. 19). Various ways to describe traditional knowledge will be described here.
The Sami word drbbediehto® (drbbe - heritage, diehto- knowledge) means ‘traditional knowledge’ and
is increasingly used to describe the Sdmi people’s traditional knowledge (Nordin-Jonsson 2011, p. 98)
and is an established academic term (Porsanger and Guttorm 2011, p. 20). Arbbediehto is defined as
the Sami people’s collective wisdom and skills, which have been used to enhance their livelihoods for
centuries (ibid. p. 18). Other common terms include traditional ecological knowledge (TEK) (Berkes
1999), indigenous knowledge (Grenier 1998) and local knowledge (Berkes 1999; Cruikshank 2005).
These terms are not synonymous with each other and all have distinct meanings, although their
meanings often overlap (Nordin-Jonsson 2011, p. 17). Common to these concepts is the view that
such knowledge can be learned orally or while growing up (ibid.). Internationally, the importance of

traditional knowledge has been highlighted and reinforced by a number of international conventions.

? The Sami words are written in Lule Sdmi.
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This applies, for example, to indigenous aspects of international law. Based on the various
conventions, in particular the UN Convention on Biological Diversity, it appears that the indigenous

peoples hold knowledge that is valuable.

Traditional knowledge is not limited to historical traditions and continues to play a crucial role in
daily reindeer husbandry. This study emphasises traditional knowledge as lived experience and
knowing (cf. Valkonen & Valkonen 2019, p. 12). The influence of traditional knowledge on everyday
life is expressed by Sdmi Greta Huuva: ‘The traditional knowledge | gained with me as a child
coloured my whole way of looking at the world. It was my lens | saw the world through” (Huuva 2010,
p. 73). Practices are sources of knowledge that are established through generational experience,
personal experience, movements and observations (Joks 2015, p. 4).

Close human-animal relations are formed in everyday life and make it possible to distinguish
between and identify different reindeer in a herd on the basis of appearance or behaviour during
different seasons. The Sdmi language is both a keeper and a key to understanding traditional
knowledge (Porsanger & Guttorm 2011). In addition to the herder's attention to detail that
distinguishes reindeer by behaviour or appearance, they also have a vocabulary through which they
communicate using a rich terminology. This demonstrates reindeer herders' professional knowledge
(Magga 2006; Omma 2017, p. 24). Sami linguist Inger Marie Gaup Eira has investigated the use of
Sami snow concepts about grazing conditions for reindeer and has shown the significance of using
traditional knowledge (2012). Traditional knowledge provides the herders with a broad
understanding on how to predict and how to make decisions about the reindeer during different

seasons.

Reindeer husbandry in Sweden: Introduction
Below, | provide a general description of reindeer husbandry in mountain herding communities in the

Jokkmokk region to establish the context of the research. In the discussions with the herders, the
focus has been on the reindeer grazing land (ednam or guohtomednam). As the study of the use of
GPS collars is mainly based on their use during the winter period, it is the winter grazing areas that
have been mostly emphasised. Thus, the winter grazing area is one place among many that the
reindeer use, and this place represents an entity that is part of a greater whole (Ingold 2011). The
perception of what a landscape is varies according to the person who observes it, and, in the Sami
way of thinking, the holistic perspective is important, with life and the land being interconnected.
There are both visible and invisible traces in reindeer grazing land: there are physical traces of people
and smaller, less distinctive traces of reindeer grazing, while the invisible traces can be stories and
traditions that play a central role in describing the landscape. Oral history connects people and place

and thus gives an identity to the people moving there.
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Reindeer herding is an Indigenous Sami practice. The right to keep and herd reindeer is
institutionalized belonging collectively to the Indigenous Sami, and it is protected in the Swedish
constitution and considered a usufruct based on rights prescribed since time immemorial (Allard,
2006; Lof 2014). There are 51 reindeer herding communities in Sweden (Sami Parliament 2020b). The
research area is geographically located in three mountain herding communities in Norrbotten,
Sweden: Tuorpon, Jahkagasska and Sirges. Sirges Sdmi community is the largest Sdmi community in
Sweden. Tuorpon Sdmi community is Jokkmokk Municipality's second largest Sdmi community and is
bordered to the north by the communities of Jahkagasska and Sirges. Each reindeer is owned by one
person, i.e., it is private property and there are approximately 4,600 reindeer owners (Sami
Parliament 2020b). Within a Sami village there are several reindeer husbandry companies. A reindeer
herding community is both a large geographic area and an administrative and financial organizing

association for the Sdmi reindeer herder’s companies (Sandstrom 2015, p. 15).

Changes from an intensive to an extensive herding system
The historical situation regarding reindeer husbandry and the traditional use of land and water in

connection with husbandry have been explored in several studies (Manker 1953; Ruong 1967, 1982;
Ingold 1978; Beach 1981; Ahrén 2008; Brannlund 2015; Stoor 2015, 2017). Literature by Sami from
the study area who describe their everyday reindeer husbandry lives is for example the books written
by Apmut-lvar Kuoljok (2007) and Anta Pirak (1980). The Sdmi language professor Israel Ruong has
recorded many different parts of Sami life. One of the field surveys he carried out gathered material
about old-time reindeer herding in the Pite area (1945). Reindeer herding has been developed over a
long time moving from having a few tamed reindeer that were used for transport and milking and
where meat was obtained by hunting wild reindeer (e. g. Vorren & Hultkrantz 1982; Aronsson 1991)
to keeping larger herds of semi-domesticated reindeer that are herded for their meat (Lundmark
1998). The size of herds has varied between families. Some had large herds of reindeer, others did
not, and like today, some needed to support themselves with resources from other sources in
addition (Nordin 2002). In the beginning of the 1900s there was an intensive herding system; the
herds were kept under more or less constant watch by the herders and the close contact with people

made the reindeer more tame (Beach 1981, p. 34-36; Hultblad 1968, p. 136-140).

In the 20™ century internal and external processes such as politically decided, forced dislocations of
northern Sami to southern areas, industrial development and market economy pushed the Sami
communities into changes in their livelihood. The extensive herding system replaced the intensive
system (Hultblad 1968; Beach 1981). The self-sufficient system slowly changed into a money
economy and the nomadic Sami became more integrated and dependent on the Swedish society

(Amft 2000). The changing reindeer herding system included the developments from nomadic life
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into a higher degree of settled life and the start of a more technological society. In the new extensive
reindeer herding system, the animals moved freely in the landscape for most of the year and were
usually less thoroughly managed, other than occasional migrations, gatherings and calf markings
(Kitti et al. 2006, Ruong 1982). The extensive reindeer herding meant having larger herds and the

work was conducted in a collective form.

In the mid-1900s, the authorities considered reindeer herding as an undeveloped livelihood (Lantto
& Morkenstam 2008, p. 34-35). Ideas from society about how reindeer herding should best be
carried out so as to survive as an industry resulted in new government provisions on husbandry.
Profitability, efficiency and technological development were prescribed for the development of
reindeer herding (ibid. p. 35). Reindeer herding regulated by the Reindeer Grazing Act of 1971
represented one step in the direction of development of husbandry. One of the aims was that
reindeer herding should be able to give higher returns that could offer reindeer herders a tolerable
standard of living (Morkenstam 1999, 154-156). Reindeer herding underwent a transition and is now
run as a rational enterprise on modern economic principles (Fjellstrom 1985, p. 178). Reindeer
herding involves a large fleet of machines and equipment, including snow scooters, GPS, vehicles,
trailers, transmitter collars, etc. The use of modern machines in turn means higher cost and
increased need of economic capital. To cover costs, more and more time is being devoted to other

work that gives cash income when returns on reindeer herding are low (Nordin 2007).

As reindeer herding transformed into a market economy business, the herding industry turned into
one person’s business. There was a separation between the family and the reindeer herding industry
(Nordin 2007, p. 56). However, as reindeer herding today is more viewed as a meat production rather
than a traditional way of life, women’s input and their role are made invisible according to
anthropologist Solveig Joks (2001). As highlighted by Sdmi scholar Rauna Kuokkanen, the process of
incorporating indigenous societies into the capitalist economy was highly gendered and it had many
gender-specific consequences (2009, p. 503). For the Sdmi women, it not only signified loss of
visibility and status for work in their livelihood, but also meant an increase of workload for the
women. Today, women’s contribution to reindeer herding has in many ways changed. Many
reindeer households are dependent on women working outside reindeer herding and contributing to

the family economy (Amft 2000, p. 57).

Every-day herding practice
Reindeer are often viewed as a semi-domesticated animal. However, reindeer herders generally

don’t influence them beyond occasional migrations, gatherings and calf markings (Kitti et al. 2006).

Reindeer have their own agenda, so it is impossible to control the herd completely, nor is it in the
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herder's interest to control reindeer to the extreme (Sara 2009). In the dissertation, the term
‘reindeer husbandry’ is used in general when herding and husbandry activities are both included. The
term ‘herding’, according to anthropologist Robert Paine is about control and nurture of reindeer,
the day-to-day work, while ‘husbandry’ is more to do with the reindeer herd as a harvest resource for
the owner (Paine 1994, p. 19-20). Reindeer pastoralists are referred as ‘herders’, irrespective of the
distinction between husbandry and herding (Tyler et al. 2007, p. 192). The term ‘practice’ refers to
day-to-day herding practices.

The Sami herding life depends on seasonal reindeer migration from winter grazing grounds in the
forest area to summer grazing grounds in mountain areas. Reindeer herding is conducted in
collective, controlled spaces that are divided into private or family spheres. The community’s large
herd of reindeer, during winter months, is divided into smaller groups that represent family groups
or groups of families who hold their reindeer together, i.e., so-called winter grazing groups, or sijdda
(Sara 2009, p. 157). Each winter group has a particular territory, and it must keep its reindeer within
this territory (Roturier 2009, p. 22). Winter grazing resources are a measure of how many reindeer
the community possesses. Wintertime is a period when access to grazing resources is most critical.
Having control of the herd is important during this season, as herders share the responsibility of

monitoring the movement of the herd and monitoring grazing conditions during the winter.

Herding reindeer entails more than keeping an eye on them. Herding is an embodied practice. In the
reindeer forest, the herder uses vision and hearing to check on the herd, and sensory feelings also
are used to judge snow consistency and to analyse the layer nearest to the ground. Herding also
includes observing reindeer health, including overall body condition, hair quality and antlers (Johnsen
et al. 2017). Within herding, caring and looking for the best opportunities for reindeer are important
tasks for the herder. When the herder is on the grazing land, he or she uses previous knowledge to
interpret the animals’ behaviour. This traditional knowledge and skills have been built up through
daily contact and interactions with the animals. Seasons largely determine reindeer grazing and
movement patterns (Skarin et al. 2010, p. 1272), but weather changes affect reindeer behaviour as
well. Factors such as snow volume and density affect grazing conditions because reindeer primarily
feed on lichens growing on the ground. As they dig for them under the snow, temperature changes
can make the snow melt and turn into an ice cover, preventing reindeer from reaching lichens (Berg

2010).

Constrains on reindeer husbandry
The reindeer and herders function in an overlapping action space (Heikkinen et al. 2011, p. 228), and

the herding is practiced on both private and state-owned land in parallel with a number of other
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land-use activities (L6f 2014). Reindeer husbandry is governed by various regulations and guidelines.
Since the 1970s, the Swedish state has treated reindeer herding as one industry among others and
the Sami as an interest group comparable to forestry and agriculture (Reimerson 2015, p. 24). No
part of the reindeer husbandry area is set aside exclusively for reindeer husbandry (Sandstrém 2015,
p. 15). The interaction between forestry and husbandry is formalised as a consultation duty, though

only in parts of the grazing area (the all-year lands; Lof, 2014, manuscript 11).

Many studies that explore the contemporary situation of reindeer husbandry focus particularly on
the conflicts between husbandry and other stakeholders (Forbes et al. 2006; Sandstrém & Widmark
2007; Ossbo 2014; Sehlin MacNeil 2017). One of the major threats to husbandry is habitat loss due to
direct or indirect impacts from competing land use (Danell 2005; Pape & Loffler 2012). The UN
Environment Programme and European Union have concluded that nearly one-third of the current
traditional Sdmi reindeer husbandry ranges in Northern Europe have been affected severely by the
presence of human infrastructure, industrial development or other human activity, with some areas
partly inaccessible to reindeer herding (UNEP 2001; Vistnes & Nellemann 2008). The loss of grazing
land is accelerating due to the destruction of foraging areas, obstruction of migration routes and
disturbance of reindeer (Tyler et al. 2007). This represents a major challenge for reindeer herders
and society in general. Land fragmentation affects grazing opportunities (Lofmarck & Lidskog 2019, p.
1298). There are several forces behind land fragmentation which could be seen as a geographical
manifestation of colonialism (ibid.). The number of court cases relating to industrial developments in
reindeer herding areas has been growing rapidly (Ossbo & Lantto 2011). Apart from protesting the
concrete impacts of land fragmentation, the Sami voice more general objections to the exploitation
of traditional land and to the fact that it still often takes place without prior consent (L6fmarck &

Lidskog 2019, p. 1298).

Studies of the contemporary situation of reindeer husbandry has also emphasised the effects of
climate change on husbandry (Tyler et al. 2007; Oskal et al. 2009; Reinert et al. 2009; Pape & Loffler
2012). How the climate can change so much in such a short time, an elderly reindeer herder asks. The
winters in the study area, Jokkmokk, are not like in the past. December and March have become
warmer, while rain and melt periods have become increasingly common, which affects the snow
cover. Research has shown that climate change in northern Sweden has been more extensive than
expected (Furberg 2016). Global warming is twice as fast in Sweden as on the planet as a whole
(Swedish Radio 2020). Jokkmokk is the place in Sweden where the average temperature has
increased the most, by as much as two degrees (ibid.). The entire Arctic is on average heating up
more than twice as fast as the rest of the world. This is shown by new calculations based on data

from weather stations around the country that have measured the outdoor temperature every day
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since the late 19th century. This means that the grazing environment is never static but is constantly
changing. The environment not only differs due to intrusions; it also changes due to natural
phenomena such as wind, temperature and the amount of snow. The changes in the weather and
climate are turning familiar grazing lands into unfamiliar lands for the herders, and the reindeer
behaviour is also changing in accordance with the changes in the environment. Continuously
adapting collectively while accepting uncertainty and unpredictability is important in maintaining
resilience (Danell 2005, p. 40). Traditional strategies are used with adjustments to meet constraints
imposed by encroachments and rapidly changing weather. Herders’ flexibility is sustained by
observing the herd, landscape and climate, as well as remaining prepared to take action, from
moving herds to maintaining buffers (Johnsen et al. 2017). However, adaptive actions are dependent

on the geographical area for adaptation, which has decreased (Eira et al. 2018, p. 930; Lof 2014).

Digital technology: The GPS collar system
Traditional knowledge has been recognised as one key element for reindeer husbandry’s ability to

respond to changes. Traditional knowledge was an effective way of organising traditional reindeer
herding a century ago, as the surrounding environment was stable and interwoven in networks. As
the challenges have become more complex, herders have adopted a range of strategies and
approaches to deal with the impacts and constraints, drawing on a combination of tradition, previous
experiences and modern technology (cf. Lo6f & Carriere 2011). Therefore, as an effect of these
challenges, digital techniques have increasingly become everyday tools in reindeer herding. In this
chapter, | present the digital technology that is the focus of the study: the GPS collar on reindeer.
This digital tool is used as an aid and supplements the herders’ monitoring of the reindeer. Due to
the changes in the surrounding environment, the herders are facing difficulties in foreseeing both
changes in the environment and the reactions of the reindeer to the changes. In this ever-changing

situation, digital technology serves as an aid.

The Global Positioning System (GPS) is a global geolocation system that the U.S. Department of
Defence developed for military applications, comprising several satellites flying in orbits above
Earth’s surface (Milla et al. 2005). GPS satellites broadcast radio signals that provide their location,
and GPS devices at ground level receive these radio signals (ibid.). The monitoring system used in
husbandry comprises heterogeneous technological devices: A portable device, called a GPS receiver,
is mounted on a collar attached around a reindeer’s neck and reports the animal’s position, then the
network (satellite or phone) transmits the data, and a mobile phone app or PC retrieves and stores
the data and visualises it for reindeer herders. Different brands use different methods to transfer

data, either through VHF radio telemetry, a GSM network or satellite systems.
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Figure: Sandstrém (2015, p.52). The figure at left describes the data

'(\ e B ,-%,, flow for the GPS collar through the GSM network. 1. Reindeer are
o 1 positioned with GPS and positions are stored in the collar. 2. Positions
@) at m are sent as a text message via the cellular network. 3. Positions are
v ‘ (3 A displayed in real-time on web-based maps. 4. Positions are imported

into RenGlS for analysis and visualisation.

The figure above is an example of GPS transmission. The collar is programmed to send positioning’s
at predefined time intervals based of how often the herder wants the location to be updated (Sami
Parliament 2017a). A standard requirement for daily reindeer husbandry work has been to receive
two updates on a reindeer's latest positions daily, via GSM or GPRS. This can be changed on the basis
of husbandry needs during different periods. Data are sent by email or are available through an
Internet-based positioning portal. The GSM and satellite options require a monthly subscription fee.
The positions are stored in the necklace, and twice a day, the last seven positions are sent as SMS
messages via the GSM network. Some necklaces can store all positions collected during the battery’s
life, while others have limited storage capacity. With limited storage capacity and poor mobile
coverage, collected GPS positions that are not transmitted are lost when the storage space is
exceeded. Therefore, communities with poor mobile coverage exact greater demands on the collars
position storage capacity. The positions are sent to a web server and displayed on real-time web-
based maps or as coordinates on the mobile phone based on the herder’s preferences. Positions also
can be used in other applications, such as the Swedish RenGIS application in the Sdmi community.

The positions then can be read and collected in a position database.

Today, almost all Sdmi communities have incorporated GPS collars. The interviewed herders have
been using them for a couple of years. In recent years, several Sdmi communities have purchased
GPS collars to distribute to herders in the Sdmi community. In the beginning, | focussed mainly on
answering the question of why herders use GPS collars. The findings showed that herders use digital
technology because it can improve monitoring practices. The purpose of incorporating the tool, as it
was explained to me, was to receive information on where the reindeer are located and how they
move. In interviews, the herders expressed how GPS collar data give them a sense of control over the
reindeer, as the device intensifies information flow. Husbandry is based on free-ranging animals, and

reindeer are in constant motion when grazing and can move over large areas in a short time frame
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(Skarin et al. 2010). Thus, information from collars has become an important aid in daily reindeer
husbandry work, where today's planning of working days often is based on web-based overviews of
reindeer's nightly movements shown on a map (Sami Parliament 2017b). Individual herders and the
Sadmi community’s increased use of collars are tied to reduced costs and device sizes. Several
different GPS collar brands are available, each of which can provide various kinds of data, depending

on the collar’s features, offering different advantages and disadvantages.

Outside the house are two collars hanging on a hook. One of the necklaces is made of leather
with a plastic transmitter that is grey in colour, attached to the middle of the necklace. The
transmitter is large and clumsy. The buckle is very common and metallic, almost the same as
my belt. This is a transmitter for an older model, based on the transmitter’s size. Next to it is a
newer transmitter model, with a necklace, transmitter and buckle made of plastic. The colour
of the transmitter is orange. As | take the collars in my hands, | can feel a weight difference,
even though they are small. The new necklace is lighter. Out here, in the sun, | am dazzled by
the new orange necklace that shines and looks more ‘high-tech’ than the grey one, which looks

clumsy beside the new one (Transcript of my research diary).

The necklaces described above are from different manufacturers and purchased in different years, as
the reindeer herders’ explained to me. In the beginning of this study, the GPS collar was a new object
for me. For the reindeer herders whom | interviewed, the GPS necklace has become more of a
mundane tool, as any initial feelings of excitement that they had when first using them have
subsided. By focusing on the technology, i.e., the GPS collars, | inquire how herders use them and
examine the meanings attached to them. The periods when the animals are tracked vary, and the
empirical focus in this dissertation centres use of the GPS collar during the winter, when herders
must herd more actively. The enjoyment of the technique—how it eases the planning of the
monitoring of the reindeer and how it strengthens the herders in their decision making and thereby
their use of time—is often emphasised by the herders. The technique brings awareness of the
reindeer movements and therefore makes the herder more prepared for and alerts to changes in the
reindeer movement patterns. Furthermore, following the reindeer movements on the map makes
work easy and convenient. However, the use can also be counterproductive in the sense that the
movements not only reduce anxiety by reassuring the herder that the reindeer are moving and alive;
this information can also be a reason for anxiety (article Ill). This means that even though the herder
is not physically in the grazing area, he/she may still have an embodied experience of the movements

seen on the GPS map.
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Since the late 1990s, it has become increasingly common to equip animals with collars that have GPS
receivers to map the animals' preferred areas or habitats in a research context. Due to weight and
size limitations, GPS devices only had been used to track animals that can carry receivers (Recio et al.
2011). However, today’s devices are small enough for use on the lightest animals, including birds.
Within the disciplines of Human-Computer Interaction (HCI) and Animal-Computer Interaction (ACl),
research on the domestic use of tracking technology with animals is on the rise (Mancini et al. 2012).
These studies have similar experiences as herders in this study. GPS tracking devices are studied on
working dogs in a hunting context and the research shows that the positioning system influences
both the hunter’s practice as well as the dog’s (Weilenmann & Juhlin 2011, p. 2013). The remote
monitoring of the dog gives the hunter a richer understanding of the dog’s behaviour and the history
of the dog’s movement (ibid.). The technology supports the hunters in their work, but the symbolic
objects on the digital map from the GPS transmitters requires skills and previous knowledge about
the landscape to be interpreted. GPS tracking on moose shows how fragmented or non-existent
coverage of the Global System for Mobile communication (GSM) network in remote areas presents a
great disadvantage for these kinds of studies (Dettki et al. 2004). Other studies show how the GPS

collars perform under different conditions (Edenius 1997; Moen et al. 1997).

Leaving the details of the context of my research, | will in the next chapter present the theoretical
base for my research. Further, in chapter 3, | will present my methods of research before |
summarize the articles and then offer concluding discussions about the effects of the use of digital

technology.
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Chapter 2. Theoretical framework

In this chapter, | will first present the tool for the analysis and then demonstrate how the GPS collar
is used in two different settings; in the every-day reindeer herding practice and in the meeting with
third parties. The aim in this dissertation is to use actor—network theory (ANT) as a tool in both the
analysis and the method. ANT is described as a theory, approach, method, sensibility, and/or toolkit
that believe objects and human actors should be placed on an equal analytical level (Adams &
Thompson 2014, p. 737). ANT is not applied in a strict sense. | have selected a number of concepts
relevant to my problems that will be presented here. The concepts are applied to both the GPS
technology and the GPS map, and they facilitate discussion of the conditions and quality of GPS data
in representing reindeer movements. In this section, the focus lays both on demonstrating how to
think about the GPS technique through the lens of ANT and to show empirical outputs from this
thinking. Furthermore in my analysis, | have taken inspiration from anthropologist Tim Ingold. Just as
within ANT, a separation of nature and culture is challenged by Ingold who emphasize that through
living in the landscape, it becomes a part of us (1993, p. 154). Ingold contributes with an attention to

the role of bodily perception (see Ingold 2007).

The relationship between humans and non-humans
In my work on investigating the use of GPS collars, | was inspired by actor-network theory as a

methodological and analytical tool that focuses on practice and relationships, and which also
includes the material aspect. ANT helps in analysing digital technology’s effects on husbandry, as well
as showing how realities are created through relationships and practices involving interactions
between human and non-human actors. Through the specific practice of herding, | studied
interactions and effects created by herders, reindeer and GPS technique. As stressed earlier, herding
has evolved over time, as new technology and relations have conditioned and affected many changes
in husbandry. In this study, materiality is viewed as an active participant, not a passive object. Several
actors are present in this study and they provide different effects: the reindeer produce data while
moving across the landscape, and the attached GPS collars send out data on these movements. The
herders gain knowledge from interpreting reindeer movements seen on their computer screens. The
GPS device and the reindeer play equally important roles in depicting current realities. Herding

reindeer with GPS technology can be said to be a performative method for gaining knowledge.

Actor’, network and effect are central concepts within ANT. An actor is something that acts on or is

subjected to activity by others (Latour 1997, p. 6). An actor makes a difference (Law & Singleton

3 Ethnologist Joakim Forsemalm emphasises an ongoing discussion about whether the noun ‘actor’ may be problematic,
since it may suggest that humans have agency to a higher degree than ‘non-humans’ (2007). Forsemalm adapts the concept
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2013, p. 491) as a mediator. An important view within ANT is that actors can include humans and
non-humans, and that humans are not central in this context. According to Latour, we devote too
much time and effort observing humans and too little time observing objects (Czarniawska 2014, p.
58). Human actors have voices, but non-humans do not. As humans can talk and act as spokespeople,

we are misled into focussing on humans even with networks that only comprise non-humans (ibid.).

A key characteristic of ANT is that human and non-human actors are treated equally on an analytical
level. Helander-Renvall (2016, p. 71) states that both human and non-human actors are treated as
partners in the network within Sadmi culture, as the Sdmi do not stand apart from nature. Instead,
they regard themselves as an integral part of it. To the herders, nature has the ability to act as well as
humans can. The symmetry principle in ANT is a rejection of all dichotomies, e.g., between nature
and society, humans and things, tradition and modernity. As the work of both humans and non-
humans is viewed as the work of understanding how networks are constituted in the analysis of
monitoring reindeer through GPS technology, participating does not necessarily require
intentionality, but should be understood as participation in a heterogeneous network (cf.
Albrechtslund & Lauritsen 2013). As Sociologist and Science and Technology studies scholar John Law
(1992, p. 383) emphasises: ‘To say that there is no fundamental difference between people and
objects is an analytical stance, not an ethical position’. While technological artefacts do not act with
intention and motivation like human actors, they shape actions all the same (Srivatsav 2014).
Reindeer and the GPS collar do not have the capacity for human-like intentions or free will, but they

still shape actions.

According to Latour, ANT is an approach that allows for more careful study of relationships and for
discovering more revealing action patterns in which different actors are linked to a network of
relationships (Latour 2005). Through these networks, we get access to how the practices are done.
Latour (2005) suggests that we “follow the actor’ to determine what an actor, together with other
actors, does. In his studies of technology and science, Bruno Latour has applied ethnographic
methods as he followed non-human objects as part of his extended fieldwork method in the
laboratory (1986). He has shown that neither things nor what we perceive as facts are ‘neutral’ or
‘objective’, but are instead the result of an interaction between both human and non-human actors
in the creation of a network (ibid.). As one follows actors, it is important to attend to what is being
mobilised (knowledge, beliefs or actions) in the spaces created by interactions between actors

(Adams & Thompson 2014, p. 738). Reindeer herding can be understood as an actor network, a

of ‘actant’, since ‘I do think that to a problematic degree “actor” might give the notion that humans are “in front” (2007).
Latour introduces the term actants to create a term that also includes nonhuman actors in the definition (Latour 1987, p.
84; 19993, p. 303). With the word actant he wants to highlight just that even the non-human has agents. In this study, |
choose ‘actor’ as a working concept due to its well-known nature (cf. Knuts 2006).
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heterogeneous system comprising different entities such as reindeer, herders and landscape.
Enrolled entities get their forms and performances through the relations in which they are located
(Law 1999, p. 4). In this network, GPS technology amplifies reindeer movements and makes it

knowledgably for the herders.

| have been focussing on the practice of herding with the GPS collar in situ and ex situ. | followed the
GPS device, together with the reindeer, and paid attention to how herders used their traditional skills
in tracking the reindeer through GPS data. The data were created together in a relational practice,
and without reindeer movements, there would not be any data on the GPS map. A reindeer herder
exists within his or her relationship to the reindeer. They have, in the words of John Law, ‘relational
materiality’ (Law 1999, p. 4). Similarly, the reindeer-grazing land gets its shape and significance
through herders’ different relationships to it. Here, an important aspect is the multiplicity of
experiences that herders have with the land and the animals. The land is not one entity, but several,

as we experience the world through our practices (Joks 2015, p. 47).

Through studies in the Sirbma area, anthropologist Solveig Joks, in her dissertation "The salmon
needs peace’ [Laksen trenger ro] (2015), looked at the relations that the locals have to the salmon.
Joks emphasises that how relationships manifest themselves also depends on how people perceive
themselves and other beings with which they share environments (ibid. p. 47). Fishing in the river;
one must put oneself in the position of the fish and look at the river from the perspective of the
salmon (ibid.). Based on humans’ relationship with salmon, Joks shows that salmon are not formed
beforehand, but are created through our relationships with them, which means that salmon are
multiplied (2015, 137). It is not one, but many salmon, that emerge through various networks and
practices that take place in the river, which regulates salmon and salmon fishing (ibid.). Knowledge is
expressed when people exercise their practices and in meetings and relationships between humans
and non-humans. By seeing who is acting, the reindeer herder herds the reindeer, and to do so, he or
she must have knowledge of the landscape where the reindeer move, knowledge about the reindeer

and the operation of tools, etc. — everything that sets the premise and demands.

Following the symmetry of ANT, no opposition exists between nature and culture, new and old, or
scientific and traditional knowledge. Thus, | chose to use the concept of traditional knowledge and
technologically transferred knowledge to examine the production of knowledge. If, as Bruno Latour
claims, the West has never been ‘modern’, then indigenous peoples have never been ‘traditional’
(Brown 2019, p. 280). Knowledge is an entity in the network. In investigating the process of
knowledge, | examined the mediation of knowledge through GPS collars. An important point is that

knowledge is not static, but dynamic, and becomes knowledge produced together with reindeer,
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herders and technology. Knowledge is, in the words of Annemarie Mol (2002), multiple, and in this

dissertation, many contributors to knowledge exist.

Criticism of the use of ANT as a theoretical perspective has been advanced. In particular, the idea
that material actors possess the same status as human beings has been called into question. There
has also been a tendency to only write the winner’s story (Hultman, 2015, p. 24). Such a description
tends not to include the marginalised, or the actors who are displaced as the network expands (ibid.
p. 25). Related to this criticism is the possibility of evaluating which allies are more important than
others, or in other words, the power relations that the actors in the networks build should be
examined (ibid.). In my work interviewing herders and as | followed the threads of what they said,
the herders are part of defining the boundaries for the research. The herders are showing who are
involved within their actor-network of husbandry and that means that some groups of human or

non-human does not appear in my work.

GPS collar in the practical work - introduction

In practical work, the herder follows the reindeer movements through the GPS map. In this section, |
build upon ANT concepts to discuss how the GPS technique enhances information to travel, while the
‘reading’ of the GPS map will be elaborated on in Chapter 3. There are different factors influencing a
network, both material and intangible, and as the herders’ experiences of the reindeer movement

are filtered through the technique, some factors are absent, and others are amplified.

Based on Latour’s (2005, p. 154) notion of both humans’ and non-humans’ capacity to act and 'to do
things” in the networks of actors, actions and material objects can lead to people taking positions on
external changes, trying new action options and possibly changing their habits (Henriksson 2008).
Various actors in the herding society may have different interests or attributes, but they are willing to
translate (modify and change) their ways so that the alignment of their network can take place
(Helander-Renvall 2007b). Networks evolve and translate as some actors join and others leave
(O'Connell et al. 2014). The network of husbandry still requires animals, humans, and a landscape. In
interviews, herders have stressed that they saw the opportunity to better monitor the reindeer with
the new technique. From an ANT point of view, a new actor in the form of GPS technology has been
incorporated into an existing network of husbandry, and the practice of herding has changed. Still,
the herders’ traditional knowledge is used in monitoring the reindeer; however, now, the reindeer
can also be monitored through the GPS map. As digital technology is integrated into husbandry, it
moves towards a different way of doing things and, thus, is promoted by a different network

(O'Connell et al. 2014). An effect of the new network is that it produces new knowledge. Through

29



digital technology, herder networks expand, and their activities continue to be strong arenas with

room for their experiences and skills, as well as room to develop new ones.

The GPS map: Making reindeer movements visible
Reindeer husbandry operates over vast distances. Strategies for managing and mastering distances

have always existed in Sdmpi and the Sami population has used the available technologies (Cocq &
Dubois (2020, p. 194). The GPS collar allows information to travel, providing “action at a distance’.
This illustrates a shift in the way knowledge is transmitted. Historically, the Sdmi have not produced
topographical maps, and their knowledge has never been written down, but has rather been instilled
in each individual and communicated verbally in descriptions through which the knowledge was
conveyed from generation to generation (Porsanger & Guttorm 2011). Reindeer migrations are
guiding reindeer husbandry’s relationship to the landscape by teaching how to best use the land
(Stoor 2017, p. 190). Herders know the land and can communicate this knowledge with each other
without using maps. In situ, the herders navigate from below while being attentive to the landscape.
As they are using GPS maps ex situ, they are, on the contrary, navigating from above. Harley &
Woodward (1987 xvi) emphasise, "Maps are graphic representations that facilitate a spatial
understanding of things, concepts, conditions, processes or events in the human world’. Maps are
never neutral; they create realities (Harley 1988). Digital screen-based navigation instruments are
evolutions of earlier technology, like the map and the compass (Willim 2007). Maps traditionally
have been used as static paper repositories for spatial data, but now they are much more likely to be
interactive tools displayed on a computer screen (Dodge, Kitchin & Perkins 2011, p. x). Maps work,
essentially, by providing graphical displays that render a place, phenomenon or process visible (2011,
p. xx). People believe in the authority of the image as a trustworthy representation of reality (ibid.).
Latour stresses, ‘We are so used to this world of print and images that we can hardly think of what it
is to know something without indexes, bibliographies, dictionaries, papers with references, tables,

columns, photographs, peaks, spots, bands (1986, p. 14)’.

How does the GPS allow information to travel? The reindeer movements shown to the herder on the
GPS map are data that have been embedded with other elements along the way from the reindeer to
the herder, with the movements transformed into representations in the form of dots and lines. Two
concepts within ANT that enhance this are “inscription device” and ‘immutable mobile’. Latour
(1986) demonstrates, through an analogy about the ship La Pérouse in the article ‘Visualisation and
Cognition: Drawing Things Together’, how things and relationships are folded together in seemingly
stable entities in the form of maps, i.e., an immutable mobile. Things and relationships are
transformed into representations in a mobile format. La Pérouse’s map tells a story that is

materialised on paper, an immutable mobile that is ‘presentable, readable and combinable with one
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another’ (Latour 1986, p. 7). However, because it is never stable, but rather shaped according to the
practices in which it is used, it becomes a mutable mobile. An inscription device translates an entity
into a figure or diagram (Latour & Wolgar 1986). The complexity of any phenomenon is overcome by
translating it into a stable object (Cakici & Sanches 2014, p. 403). With an inscription device, an
entity, such as reindeer’s intangible movements, is translated into tangible traces that can be viewed
as a figure or diagram on the GPS map (cf. Latour & Wolgar 1986). Inscriptions help make GPS data
visible by rendering it ‘flat’ and mobile, so that the phenomena can be seen. GPS data can be
combined with other elements, such as Reindeer Husbandry Plans (RHPs). Ethnologist Karin
Gustavsson, in studying the charting of peasant society, used Latour’s theories of the relation
between humans and objects, and demonstrated the significance of inscriptions (2014, p. 120)
Inscriptions offer an overview of material, in which one can see a whole that may not be visible when
considering the physical reality in place (p. 149). These objects’ power is tied to their simplicity,
which makes complex phenomena observable and manageable from a bird’s-eye view (Cakici &
Sanches 2014, p. 403). For this reason, immutable mobiles allow power — the power to see and the

power to manage — to be exerted, regardless of time and place (ibid.).

Loss and gain
GPS data creates a foundation for the reindeer herder upon which to plan her/his work based on the

data. Here, it is important to pay attention to how the knowledge-gathering process is affected in

different conditions.

How does technology improve or constrain practice? How well does the GPS map allow us to see
reindeer movements? As reindeer movements are transformed in different steps into map
inscriptions, certain references are filtered out, and others are preferred, leading to a map that
represents a narrowed-down framework (Hind & Lammes 2016, p. 84). In ‘Paris: Invisible City’ (2006),
Latour and Emilie Hermant investigate various oligoptic sites in which the observer, in contrast to the
Panopticon, has only a limited view. Panopticon is the idea of total monitoring, a position in relation
to other positions from which all other positions can be monitored. Conversely, with an Oligopticon,
only small areas or facets of a larger whole can be watched. Drawing from the notion of the
Oligopticon, the GPS collar produces a narrow and partial view, and sometimes it is difficult to
interpret and fully comprehend the data. What is visible is all that is visible (Lyon 2001, p. 117). It is
seeing, but still not fully knowing (Hind & Lammes 2016, p. 84). Important factors such as snow
conditions, wind direction, etc., are invisible. When reindeer move at a fast pace, the reasons are
unknown. It can be due to predators or bad grazing conditions, among other possibilities. In a study
of the incorporation of GPS for navigation by the Inuit people, reluctance and concern about the

technology were associated with two reasons: The technology does not offer a perfect
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representation of the world (e.g., thin ice), and technology can fail (Aporta 2013). Herders expressed

similar concerns in this study.

The GPS collar seemingly just transports data on reindeer movements to herders, but the GPS collar
constrains both human and non-human actors, acting as a mediator as it introduces technical
challenges such as failing network signals or weak batteries. Viewing the GPS collar as a mediator is
to inquire about the device’s impact, what it does and how it forms relations. Latour stressed that
mediators “transform, translate, distort and modify the meaning or the elements they are supposed
to carry” (2005, 39). Ethnologist Elin Lundquist, in her study on birdwatching, demonstrated that how
an animal is experienced is formed in the relationships between humans and other human and non-
human actors (2013). Binoculars can be viewed as active mediators of events, as they affect the
relationship between the viewer and the animal. The device’s agency lies in the fact that it can
influence the course of events in a clear way by enlarging images (Law 1993, p. 10, cited in Lundquist
2013, p. 24). As the GPS map enables the visualisation of reindeer movements through
transmissions, it participates in mediating — and, therefore, transforming — relationships (Latour
1999a). The GPS tracker network is a fragile system that requires a battery and connectivity, and it
must be located within a certain range to send information. The connection to satellite or GSM
frames the possibility to connect from time to time and is different between places. This range does
not span the entire grazing area, so the connection is not always reliable. The reception of the
satellite signals can pose a problem and income of data can be low or none at all due to weak
coverage. Terrain obstructions and vegetation characteristics can also interfere with the satellite and
GPS receivers (Polojarvi et al. 2011). Technical problems with the collar is one major weakness with
the GPS system identified both in the survey by the Sdmi parliament (Sami Parliament 2017b) and by
the interviewed herders. Some collars have never worked and many collars have stopped working
without visible reason. The battery affects the weight of the collar. Husbandry is conducted in an
Arctic climate with harsh conditions. This can have an effect on the function of the collar and battery
life (Polojarvi et al. 2011). If the transmitter, battery, signal, etc., fail to work, herders do not receive

information.

If we discuss possible losses, we also must consider possible gains (Latour & Hermant 2006, plan 17).
Through the inscription device, data on reindeer movements have been uniform and now can be
circulated to herders. Discussing positive aspects, herders have mentioned that a central capability of
the GPS map is the visualisation of how reindeer are spread over a vast area, allowing for viewing
movements that might be invisible otherwise. With this information, the GPS map represents a
constantly updated and mediated visualisation, and the information offered by this visualisation

influences herders’ practices. From an ANT perspective, visualisations of reindeer movements on the
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GPS map are effects from the functioning network. Herders alone are incapable of gathering
knowledge from several places simultaneously. With the help of the GPS transmitter, husbandry
utilises new possibilities as the herders expand the capacity to reach several places simultaneously.
The technology transforms the traditional experience, being physically on land while providing a
digital experience about space, which can be viewed as an effect from relations and associations.

Because herders have this vision, a sense of stabilisation and control exists.

Through the GPS transmitter, herders experience the land from a new, extended view. For herders,
observing the reindeer at long range creates a new way to herd reindeer, being in one place and
traveling interactively through space and time. With the aid of a mobile phone or computer, a virtual
range is provided to reindeer. Because reindeer herders carry the central means of communication —
phones — they can follow reindeer at long range. The GPS collars extract data from many reindeer at
different locations, in any weather conditions, during winter, when it is dark. As the device makes
movements visual, these data are added to herders’ practical knowledge. As the reindeer
movements are collected from a distance, it is also a less invasive way to herd. This is viewed as
particularly important during wintertime, when reindeer need to graze in peace to preserve their
energy. In practice, herders identify the best routes, monitoring reindeer on bases on the map.
Positive outcomes are that the GPS collar helps individual herders and the Sdmi community reduce

the use of all-terrain vehicles and helicopters, which positively impacts the environment.

Reindeer husbandry is conducted through each herder’s individual enterprise, but the actual work is
done through collaborations as a working collective, which is necessary in principle, as reindeer
husbandry is difficult to practise alone (Ahrén 2008, p. 105). Just as work herding reindeer is done
collectively, monitoring reindeer movements using GPS transmitters also can be conducted
collectively. Data circulation then creates a networked community that builds primarily on the
aforementioned sijdda group’s formation. The shared place, the winter grazing area and the
organised work create a togetherness that is recognised in the networked community. The log-on
codes are shared among the winter grazing group’s members, who can see each other’s transmitters.
In discussions at home about the reindeer, received data on reindeer movements are shared and
interpreted in an attempt to seek order and patterns in the information received. The participating
herders own just a few GPS collars, but even a small number provides a larger picture of herd
movements as the reindeer within a group generally do not move independently. Each collared
individual is expected to represent a larger number of animals, as reindeer are known to synchronise

their behaviour among group or herd members (Pape & Loffler 2012, p. 1893). Herders have
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identified this as a weak link in GPS tracking systems, as one must rely on a few collared reindeer to
analyse a larger herd’s movement patterns. This also emphasises the necessity to be present on
grazing land, i.e., to actually herd the animals and evaluate grazing conditions in person and not
totally rely on transmitted data. As grazing conditions can change quickly, GPS-collared reindeer
movements, perceived through signals, indicate that the situation is about to change as reindeer

begin to relocate.

Communicating the GPS data
The second level, on which the use of GPS data enhances the performance of the herders, is in the

discussions with third parties. For the Sdmi community, the GPS data from reindeer activity by the
GPS collars can also become an important part of data in discussion on land use. The area of Sdpmi
has been colonized, populated by various other groups, and subjected to a variety of industries (Cocq
& Dubois 2020, p. 232). Actors share the land, co-exist and negotiate with one other, but also
entering into at times bitter disputes about rights associated with land and water (ibid.). A large part
of the Sdmi communities in Sweden combine data from the GPS collars with Reindeer husbandry
plans and RenGlS, a Geographical Information System for the reindeer husbandry (Sami Parliament
2017b). They can be used as tools in dialogue between different stakeholders (Granstrom & Olofsson
2013). Shown in the dissertation, (article Il) the GPS map acts as a mediator of important information
and offers a way to raise awareness among other stakeholders. Thereby the map represents an actor
that reduces the distance between the herder and the companies and serves as a platform for

discussion.

| argue that the data acts as a mediator as it not only helps to make the world of husbandry more
understandable, it also acts as proof for activity and use of land. In the discussion, | have taken
inspiration from Digital technology and design theorist Heather Wiltse (2013) and Sociologist
Deborah Lupton (2018). Wiltse shows how digital traces are both marks and connections that are a
visible result of a chain of actions that begins in the physical world and are propagated through the
various layers and processes of digital substrates (2013, p. 95). These digital traces claim to represent
reality and they are perceived and taken as evidence of action (ibid.). Here, | will also emphasise how
the viewing of reindeer movements on the GPS map is shaped from the viewer’s position. The
herders have knowledge of the context of the reindeer movements, and they are attentive to how
factors such as changes in weather, amounts of snow or disturbances from traffic are all capable of

influencing the reindeer movements and are therefore involved in how ‘facts’ are produced.

From an ANT perspective, the GPS map is an immutable mobile that can be shared with others, or a

mutable mobile which never is stable. The GPS map gives an opportunity to reinforce the reindeer
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herders’ ability to "talk the same language” as the companies that want to use the same land,
because both can discuss on the basis of the map. Thus, the GPS map influences the process of
knowing and is pervasive. The GPS map reinforces the imaginary truth of what is shown by its
materiality. The reindeer is proven to be where the GPS map shows it has been. It becomes a
reinforced reality effect. The herders and the Sdmi communities use GPS maps as a mediating
strategy since the maps have the role of providing a body of evidence for areas that are being used
and are important for reindeer husbandry. At the same time, the reindeer herder does not give the
impression of conveying stable ‘truths’ but instead offers an interpretation of the reindeer
movements. Interviewed herders confirm this view that GPS data is considered to be more objective
and trustworthy compared to their account about land use. The maps that are produced by the
reindeer’s movements then become an important tool with power. Circulation of GPS data into RHP
extends and strengthens the husbandry network. It shows the capacity non-human resources can
have in stabilizing interactions and maintaining networks of alliances between the Sdmi community

and the third party.

In this chapter, the conceptual repertoire within ANT that had been applied in the dissertation has
been discussed. My approach to ANT has been shaped during the research process. In the next
chapter | will give an introduction to my relationship with the informants based on whose stories
were used in the dissertation, as well as a discussion of the practical conditions for my meetings with

them. | will further explain the crafting of interviews and participant observations in situ and ex situ.
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Chapter 3. Methodological framework and materials

In this chapter, | will give a presentation of my ethical thinking and discuss my thoughts about
anonymising the research informants. Further, | will present and reflect upon my methodological
choices and fieldwork methods leading to the empirical material in this dissertation. With my
methodology, | have tried to involve multiple practices, which has been done together with the
herders and reindeer owners. But to begin, | will present the personal background to my PhD work as

well give an introduction to my fieldwork and the working process.

Research procedure
This research originates from my engagement in HUMANOR?, an international and multidisciplinary

research project that investigated pastoralists’ responses to climatic changes. Due to the nature of
the research group, | chose to write a compilation dissertation with articles in English. In this way the
possibility arose of discussing my work in progress within the research group. While focusing on the
use of GPS collars, my part in the HUMANOR project will fill the knowledge gaps about how herders
meet the challenges in reindeer husbandry related to climate change and industrial activity through
the use of digital technology. Within HUMANOR, some partners used GPS collars as a tool in their
research. | was interested in studying the use of digital technology from below, and | saw the
opportunity to contribute with a Sdmi user’s perspective through my research. Over the project
years, my research work has been discussed internally within the HUMANOR research group and

within external research contexts, which have been valuable.

The empirical data has come about through a combination of interviews, observations, and literature
studies. Most of the material collection took place between 2015 and 2019. Much of my analysis in
the dissertation is based on herders’ everyday practice where they interact with human and
nonhuman. The research process was largely characterized by meetings with individuals of different
ages. All these people have similar as well as different experiences and knowledge. My objective has
been to see the use of the GPS collar from their perspective as far as possible, but it is obvious that
what | describe is my interpretation of their reality. In the dissertation, | have been following the
work process and routines; | have been studying how documents such as GPS maps are used and
how herders’ relates to them. Observations with varying degrees of participation have been made
throughout the research process. After participating in observations, | made notes in which | sought

to capture both the whole and the details of the activities associated with the GPS collars. Reflections

* HUMANOR — Social-Ecological Transformations: HUMan-Animal Relations Under Climate Change in NORthern Eurasia (JPI
Climate Topic 1: Societal Transformation) with research partners in Finland, Norway, Russian Federation, Sweden and the
United Kingdom. My research is founded by Formas (2014-01716) and Ajtte.
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have been recorded in field diaries and | have also photographed. Sociologist of science and
technology Christine Hine emphasizes how field notes not only allow the ethnographer to record
impressions and developing ideas as they go along, they also encourage an active reflection on
decisions about what is and is not to be counted as data (2015, p. 74). Informal discussions have
been important material during the participating observations. | have tried to get a view of the daily
work during a field work in order to be able to follow the knowledge process and my understanding

of the practical and the verbally transmitted knowledge has been intertwined in this dissertation.

I rush through the school corridor in the morning to leave the bag my son forgot to bring. As |

hang it on his hook, | glance at the children sitting at the bench waiting for class to ring in. The

children are looking at their telephones. The child sitting in the middle points with the finger

on the screen and says "Here is my reindeer’. The other children look at his phone and nods

(Extract from my research diary).
Not near the reindeer forest, instead in a school building in my home town could pieces of
information come to me. In an ethnographic research process, reflections and inputs come from
many directions/sources just as shown in my extract from my research diary above. The log was
written afterward as | was placing together the pieces of information and started my research. Just
as | had observed children at the Sami School, | had followed casual conversations about reindeer
tracked with GPS collar. Within ethnography, researchers are encouraged to do research in their own

backyard and | was in the right place to pick up information about the GPS collars as many make their

living from reindeer husbandry in Jokkmokk.

In practice, my work has switched between collection, analysis and interpretation before conclusions
are drawn. A research project is about repeatedly being placed in choice situations where each
choice involves advantages but also disadvantages, something that | have become increasingly aware
of. Various empirical themes have been highlighted, resulting in the differing orientations of the
articles. My understanding of the material has increased through each process. Therein lies the
difficulty of writing a compilation dissertation. Ethnologist Angelika Sjostedt Landén (2012) has
reflected on what it means to write a compilation dissertation in ethnology. She argues that it cannot
be denied that the form holds significance concerning how its parts are presented, which, in turn,
carries significance not only for the writing process, but also for the entire research process (2012, p.
72). My work has progressed in just the same way as Sjostedt Landén describes her research process
— as a constant, ongoing search — because | had not decided in advance what themes the articles
would focus on; thus, the dissertation was formulated in the course of the research based on the
content of the material | had collected (ibid. p. 75). When writing a compilation dissertation, one

obstacle is that the context has to be repeatedly explained.
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For whom am | writing? My writing was aimed at the Sami community and for this reason, | have
striven not to include too much basic information about the Sdmi and reindeer herding. Nonetheless,
as the text has to be understandable for an academic audience, | have briefly described the internal
and external structures of husbandry. Since there has been a growing interest in using the GPS collar
in different research contexts, for example, in natural science, my research could therefore be of

interest to those working in other fields.

Ethical issues in the practical work
My thinking about research ethics has taken place with inspiration from indigenous scholars (Battiste

2000; Kovach 2010; Smith 1999; Wilson 2008). In the influential book Decolonizing Methodologies
(1999) indigenous researcher Linda T Smith point out that indigenous peoples are tired of research
primarily because of their experience of being treated as objects, but also because research has given
very little or nothing back to indigenous peoples, who have been used as sources of information
(1999, p. 61). Instead, indigenous research ethics expect academics to ‘give back,” to conduct
research that has a positive outcome and that has relevance for indigenous peoples themselves (e.g.
Smith 1999; Battiste 2000; 2008). Smith emphasizes the need to ensure that research on indigenous
issues is carried out in a more respectful, ethical, correct, sympathetic, useful and beneficial fashion,
seen from the point of view of indigenous peoples (1999). In Sdmpi, many researchers have passed
by and people, including myself, have spent a lot of time sharing both their time and knowledge. My
experience of being the one sharing my knowledge makes me even more aware of the expectations

regarding a researcher’s ethical consideration.

Indigenous scholar Shawn Wilson emphasize that “the more relationships between yourself and the
other things, the more fully you can comprehend its form and the greater your understanding
becomes” (Wilson 2008, p. 79). | have strived for transparency and reciprocity in the relationships
with my informers. Ethical principles have been taken into account in all steps of gathering material.
Informants have been informed about the purpose of the study and have given their consent to
participating. The names of the informants are not included in the quotations in respect of my
research informants. To omit the names of the informants was not done without hesitation. Using
their names could contribute to making the material stronger and more credible. Joks gives an
example of how named information can give added value: In the Sirbmda area, | have learned that
person identification in the narrative is important and if the names are anonymized, the narratives
will be weakened. It's about being able to own their own story ... (2015, p. 77). Joks highlights jojk as
an example and refers to Sami professor and historian Nils Jernsletten’s (1978) description of the

importance of jojk as confirmation of an individual's identity and which gives the individual an
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affiliation in the family and in Sdmi society. Furthermore, it becomes important that the others in
society make sense that the individual is in association with them (ibid. p . 111). The information is
given added value when the person and the place are tied together and lift the importance of being

able to owning their story.

Just as there are positive aspects of naming people, anonymity adds that the reader is not coloured
by the knowledge of who the information comes from and values the information from there. Fears
could be that they otherwise would be unwilling to share personal information. | chose to anonymize
the informants and use fictional names so that they would not be identified at the start of the
dissertation project in line with ethics recommendations of the humanities and social sciences
(CODEX 2020). The work of a dissertation is a long-term project and when you start making
interviews you do not know what knowledge the informants will share with you. Further, | did not
know from the start if all my informants were willing to pose with their names and | wanted to have
a consistent way of reporting their names throughout the work. Writing this dissertation is a long
journey and | was not sure of how the process would transform over time. Named sites and areas
mentioned in interviews, though are to a large degree printed with consent of the informants.
Similarly, Sjostedt Landén stresses that because a compilation dissertation consists of several
individual texts, confidentiality must be considered both for each text and when the texts are put
together (ibid. p. 76). According to Sjostedt Landén, it was difficult to make ethical assessments in
advance and the same person was interviewed several times at different times (ibid. p. 77). As a
result, she revised the ethical considerations she made at the outset, including the degree of
anonymization of the place of study and its location (ibid.). From initially being open with the site of
the study, she decided to anonymize it, partly because the magazine editors demanded it. From an
ethical point of view, the form of aggregation can pose special difficulties in predicting what ethical

considerations need to be taken in each text (ibid. p. 78).

Despite my efforts to anonymize the informants, | have no illusion of absolute anonymity in this
dissertation. First of all, the informants may still recognise themselves and they may also recognise
others, since my work is carried out in a relatively small herding community were everybody knows
everybody else. However, with that in mind, | have been more conscious about what | have included

and what | have excluded from my material.

Insider perspective
A researcher always writes from a position that has been shaped by her/his own experiences,

personal opinions and academic and political structures (Frihammar 2010, p. 21). The knowledge that

results from the research is thus neither independent nor strictly objective, but should be regarded
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as associated with a specific situation (ibid.). Siv Kvernmo and Vigdis Stordahl argue that it can be a
challenge, as a Sdmi researcher, to be a member and participant in the local community and still take
position of an observer (1990). There are both challenges and benefits being an indigenous
professional working with your own culture. My relation to the research field contained both insider
and outsider dimensions. | have an insider perspective, being a Sdmi and conducting research in my
home area. Reindeer husbandry is not a foreign field to me on either a personal or academic level,
however not being a reindeer herder gives me an outsider perspective. Ethnologist Fataneh Farahani
discusses how the academic product is shaped by the personal history of the researcher and the
research participant as well as the (presumed) readers of the specific study (2010, p. 113). Farahani
highlights the importance of self-reflexivity, where one should pay attention to the construction of
one’s own experiences, questions and interpretations (2010, p. 115). Growing up, traditional
knowledge has naturally been transferred to me by the previous generation in my everyday life. In
my profession, | have a background as an ethnologist at a Sdmi museum. In my work at the museum,
traditional knowledge has continued to be a common thread in many projects and an important part
of my work. This influenced my decision to continue exploring the concept of traditional knowledge
together with the use of GPS technology in this dissertation. GPS technology, on the other hand, has
not been of particular interest to me in the past. Nevertheless, even though | am uninterested in the
technology in itself, | have chosen to study the use of technology in reindeer husbandry. | find it
interesting to see what inclines herders to take up practices such as the use of GPS as such options

become available to them.

Some of the informants are relatives and persons in my close surroundings. The work of collecting
material is done with people that | have already had or have through the process of the research
been building up informal relations with. This has effects on the performance of the interviews (Ehn
& Klein 1994), and these are factors that influence the dynamics between the informant and me
(Griffin 2016, p. 15). | share a common cultural background with my informants and many places that
many of the interviewed talked about are familiar which make understanding their descriptions and
interpretations easier. Some use Sami language or specific Sdmi terms in the interviews. Farahani
writes that the narrow focus on some researchers’ assumed common ethnic and cultural
backgrounds ignores the heterogeneity of each and every culture (ibid. p. 114). A variety of borders,
such as gender, class and age, also generate ambiguities in differentiating between the insiders and
outsiders of a specific culture (ibid. p. 115). Another aspect that is highlighted in Sami researcher
Krister Stoor’s dissertation Juoiganmuitalusat - jojkberdttelser: en studie av jojkens narrativa
egenskaper [Yoik Tales: A Study of the Narrative Characteristics of Sami Yoik] (2007, p. 24) is that

when you, as a researcher from your own group, study your own group, you also represent another
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system, and thus, in a way, you are an outsider. Academia is a ‘culture’, and academic work is shaped
by intellectual reading and understanding as well as the personal history of the researcher (Farahani
2010, p. 127). Counting these ways of understanding insider and outsider positions, | would say that
during the material collection practice, my position has been shifting, and my analysis is the result of

my many positioning’s.

| have met all my informants earlier and my background and family affiliation are known to the
informants. This has affected the results and how to answer my questions. A challenge you meet as a
Sami is that you always represent a certain family, which strongly affects how people interact with
you. Valkonen, Valkonen and Lehtola have shown how the kinship-based system is an oral and
embodied tradition and a living practice in Sdmi society that tells us who we are, where we come
from and who belong to us (2017, p. 155). The system is a traditional way of knowing, maintaining
and regulating the cohesion, togetherness and boundaries of Sdmi communities. My position is
someone's daughter, daughter-daughter, and cousin and so on. | not only represent myself when | go
out and make interviews, but also my family. In research practice, your family belonging can open or
close doors for you. Ethnologist Christina Ahrén experienced how her Sami belonging made some
informants choose not to be part in her research, while others participated because of her Sami
background (2008, p. 31). The fact that being an ‘insider’ with an assumed common ethnic and
cultural background does not necessarily open all doors has also been expressed by Farahani (2010,
p. 121). Sometimes an insider may re/present some (in) tangible obstacles that make the process

more difficult and at other times make it easier (ibid.).

Proximity and distance to the informants is discussed by ethnologist Marianne Liliequist and she
emphasize that the interaction between the interviewer and the informant must be analysed
continuously (2016, p. 75). This has been done throughout the research process. My relationship to
the study area entails negotiation with the informants and can, as for Ahrén be decisive whether
they want to participate at all. It also influences what kind of information they are willing to share
with me. The informants, the knowledge carriers do not automatically transfer their knowledge as
they receive a question. Knowledge carriers also validate recipients, if they want to give them
knowledge. This is based on a trust from the interviewed in my ability to interpret their narratives
and use the data in a respectful and conscious manner. Christina Ahrén (2014) and psychologist
Niclas Kaiser (2011) highlights the pressures that the reindeer herders live under today and how a
“culture of silence’ is seen as something positive in the Sdmi norm system, where one should not talk
about any problems or private life.

My research questions were not of a sensitive character being aware of local norms and ethics in the

Sami context. | have been aware that being an insider not only brings advantages, but can also
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constrain me as a researcher. | have been careful in my interviews, and therefore, the initial
guestions have been directed to more general questions. During the interviews, | never felt that they
avoided answering any questions. However, as described below there were some persons that

hesitated to participate in an interview.

Even though | have a cultural understanding, with all the knowledge | have gained, there is also new
uncertainties that | have acquired. Knowledge and experiences are individual and diverse. As | tried
to write some description of the work, | have been conscious upon the fact that what | was writing
was only one insight of reality. The study does not aim to convey generalizable results and not a
precise description or representation of the whole reality. The material is not meant to represent all
herders in the study area but still to give an intimate understanding through the informants
experiences how the GPS collar affect events. However, being an insider with the emic knowledge of
the field has in my point of view been more of a positive factor than restricting my research. In the
study there is a variety of voices, which conditions and broadens understanding of how the use of

the GPS necklace is meaningful.

Past experiences
An interview is an interactive process that begins with the very first contact. As | started to conduct

interviews, some informants were hesitant to participate. This could have been related to the
informants’ ‘baggage’, i.e., their past experience of being at the centre of research. This was certainly
one factor that shaped some of the reluctance to be interviewed by me. An increasing focus today on
Sami conditions has meant that many Sdmi are tired of fielding requests to participate in research.
Following a suggestion from a person in my vicinity, | began my work by calling an elderly man to

ask if he would like to participate in an interview. In another context, | had heard him describe his
close relationship with the reindeer in a very nice way, and | thought that this would be a

particularly effective entrance to my work. | called him and asked him if | could come and

interview him someday. He was first silent before saying, ‘Well, | don’t think | have anything to

tell’. By contacting him, | myself had attributed a status to him as someone who has knowledge. |
also saw him as a person who had the talent to impart his knowledge, and as one who would have
liked to put himself at the centre and take the place to share his perspective. | was a bit put off

and did not know what to say, so | became quiet. Then, he continued, ‘l am not a reindeer

herder’. His response revealed that he had obviously assumed that there were certain

expectations with respect to what was to be told. | had explained that | was interested in talking
more generally about the relationship between reindeer and humans. In the article ‘Exploring
Narrative Interaction in Multiple Context’, folklorist Amy Shuman raises the concept of

entitlement, and more specifically, who is entitled to tell what to whom (2012, p. 126-127). In my
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conversation with the elderly man, it became clear that he had an idea of what he thought he
could say. He had worked with the reindeer all his life, but reindeer herding was not his regular
source of income; instead, he had been living on ‘usual’ work all his life. This idea can be linked to
the rumination over who has the authority to share their perspective on Sami life. As early as the
19th century, society has singled out the reindeer husbandry as the basis for survival of the Sami
culture and the actual way of life for a ‘real’ Sdmi. In her dissertation, Christina Ahrén has
addressed the question of what Sami identity is, who is Sdmi, and how individuals feel as Sdmi
(2008). Ahrén shows that the external social influence in history means that not all individuals

have the same conditions to take a place in all arenas.

| continued to contact people whom | considered to be my first-hand choices in the selection of my
informants: a group of people belonging to the same winter pasture group. In this group, there were
several generations of reindeer herders with families. | contacted an elderly man who also sounded
reluctant and did not answer with a yes or no to my request to come and do an interview. Instead, |
contacted another person, an elderly woman who was happy to participate in an interview. We met
in her kitchen over a cup of coffee and talked about the use of the GPS collar. When the interview
was coming to an end, | wondered if she had any ideas as to why people could hesitate to be
interviewed, considering that they knew both me and my research project very well. As | asked her
about the hesitation, the elderly woman said that she really never wanted to be interviewed, but

since | was asking her to participate in an interview, she wanted to participate.

She explained that the exoticization of the Sami was a contributing reason for why she did not want
to be interviewed. This was something that she had experienced since childhood. Her experiences
can be linked to more overarching stories that reflect the broader relationship between Swedes and
Sami, and also their social status during this time. There had been a fierce stream of scientists and
tourists who had visited the area as she grew up. With the exploitation of the natural resources, the
communication network was expanded, and the mountain world became more accessible. There was
great interest in ethnographers documenting the traditional Sami culture, which was categorised by
Swedish society as a nomadic reindeer herding culture. Since the elderly woman’s family was
reindeer herders, they fit into the norm of ‘real’ Sdmi and were thus interesting as informants, so
many researchers passed through their home. The women said that her parents’ generation of Sami
had great respect for those who had power, and they always wanted to be accommodating to their
wishes. Those perceived to be in power were not only researchers but also the doctors and the
police, as the elderly Sdmi had immense respect for authorities. They participated in research due to

that respect.

43



This previous experience, the woman explained, was the prelude to a broader resistance to a
reluctance to participate in research. When it came to the finished material, the elderly woman told
us that there was a concern about what had happened and how it had been used, and whether their
name figured in the material. When they participated in a documentary or an interview, it was as if
they no longer owned their stories. Thus, there was the idea that the information may have been
distorted without their knowledge. When she got older, she moved to another city, but she often
had questions about Sami life. ‘I’'m used to getting "stupid” questions about Sami life, and | think it
has affected our entire generation’, she said. ‘You felt like an exotic exhibition object’. She continued,

‘I can still get them, those stupid questions.’

The elderly woman’s experience of being researched is unique to her, but it follows a pattern that
has been repeated for several generations. The situation of the Sami today is indeed different, and
the attitudes of society towards the Sdmi have changed. Nevertheless, what she has experienced is a
pattern that is sometimes still considered to be legitimate today. Despite this, there has always been
a change over time, and the development has unfolded from the researching of the Sdmi to
collaborating in research with Sdmi, and more Sami are themselves now researching their own
history. The historical legacy of past research is still alive for Sdmi people who want to conduct
research on Sami issues today. The elderly woman said that it was difficult to change attitudes and
participate in interviews ‘only’ because it was the Sdmi who were to perform in them. Here, it was

my position as a close relative that caused them to participate.

A few days later, | interviewed another elderly woman and took the opportunity to ask her if she had
any thoughts on being interviewed. This woman had no previous experience of being interviewed,
either in her youth or when she had grown older. She believed that the attitude towards being
interviewed was a matter of personal disposition, and she said that she liked to participate in

interviews since ‘the older you get, the more important it is to transfer your knowledge’.

Interviews
The main data has been collected through interviews with 9 men and 5 women in the ages between

24-75 who generously been sharing their knowledge with me. The selection of people in different
ages was a conscious choice and important criteria for informant representation. They all have a
lifelong relationship with the reindeer. The dissertation takes off in the present, however during the
conversations there are constantly comparisons with how it used to be and thus continuities and
changes emerge. Some of the informants are active reindeer herders; others are not. They belong to
different SGmi communities and are connected and living in different areas around Jokkmokk. Since

much has happened in husbandry over the last 50 years, the interviewed herders who belongs to
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different generations has grown up in different circumstances. Both generations are living in a semi-
mobile lifestyle, moving between different locations depending on the reindeer herding season.
During the 18th century, the Sdmi became less mobile and established a more permanent lifestyle in
the Jokkmokk area. With changes in husbandry, herding has become more dependent on technology.
The older generation is brought up without use of technical tools in their daily work and is used to
transport themselves on foot or on skies. The younger generation of herders is brought up with
technologies that make it possible for them to transport, manage and control reindeer in large land
areas with snow scooter, a four wheel driver or helicopter. When discussing incorporation of new
technology, there are those who cannot afford to use the new technology and those who do not
want to use it (Stammler 2013, p. 224). Using GPS collar is a matter of choice and there are reindeer
herders in the communities who have chosen not to. This can be because of their welfare of the
reindeer or other reasons (article IV). Despite some ethical considerations towards the technique
expressed in interviewees, the informants in the study had chosen to use the GPS collars and attach
them to their reindeer.

The study was conducted in the Jokkmokk area where the majority of the informants live. The
interviews were done at different sites depending on the interviewees’ preference. Either they were
done in their homes or at my work office. The interviews can be described as semi-structured. In
each interview situation, | thought about the focus | wanted the interview to have but did not make a
detailed list of questions that would be addressed. Instead, the interviews were structured around a
small number of open themes, selected partly on the basis of the dissertation’s issues. Sometimes
comments came from the interviewees who were allowed to direct the interview. The interviews
resulted in partly different contents depending on who was interviewed and when during the
research period the interview was conducted. | tried to let the interviewees have a lot of free rein

during the interviews.

The interviews lasted between one hour and two hours. One interview was conducted with wife and
husband to gain the benefit of being able to help each other remember and discuss my interview
guestions. The interviews were digitally recorded, with the permission of the interviewees, and later
transcribed by me. During transcription, the interview is processed into a valid written record
(Gillham 2005, p. 121). That transcription is an analytical act is an accepted ethnological insight (Klein
1990). Through this study, some aspects have been identified and highlighted as central, while others
slipped away. It is part of a translation process in which practical experiences, speech and
movements become textualized as a reflective process guided by me as the researcher. The
recordings were transcribed almost immediately after the interview. The recency effect makes it

possible to interpret the recordings more easily (Gillham 2005, p. 123). Transcript of an interview
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helps to reproduce the informant's story and has helped me to reflect further on the narrative

content.

Just as most of my research informants, | live and work in Jokkmokk. Therefore there were no clear
boundaries when | were conducting fieldwork and not. The collection of material continued in my
everyday activities as | happened to meet some informants. Ethnologist Michelle Géransson points
out, that interview situations differ from every-day private situations, and the questions and
discussion topics differ (2012, p. 34). Being close to the informants makes discussion easier, more
informal and conversation-like. | strived to make the interviews meetings between the interviewer
and the interviewee and | tried to get my informant to talk to me while | was striving to keep a lower
profile and just listen (cf. Fagerborg 2011, p. 93). But the interviews sometimes were more a
discussion. Sometimes the interviewee was the one that steered the conversation, this often
happened when they talked about what they were concerned about for the moment. Within
conversational interviews, ethnologist Marianne Liliequist pose that the material is constructed in a
dialogue and the informants create the material together with the interviewer (2016). Inspired by
indigenous methodology, Liliequist perceives these conversational interviews as a mutual production
of knowledge where the difficulty lies in distinguishing the voices of the informants from the voice of
the researcher (2016). Conducting research in my home area also meant that | had the opportunity

to take part of casual conversations about reindeer with GPS transmitter.

Informal conversations can give important insight and knowledge, which is emphasized by
ethnologist Susanne Wollinger (2002, p. 55). Wollinger points out the significance of seizing the
opportunity of the moment and capturing the conversation situations as they arise. In the early stage
of my research, | heard stories of a reindeer that were lost. Conversations about a missing reindeer
were the starting point for my material collection as a diversity of comments regarding the GPS collar
was noticed by me. A positive aspect of interviewing people that are close to you described by
Goransson is the possibility to maintain a more continuous contact during the research process
(2012). This has been important in my work. Before starting the study, | had limited experience of
GPS collars. This has been both an obstacle and an asset during the work. | have been able to contact
the informants as new questions were raised. Some informants have been interviewed more than
one occasion. Returning to the same informant gave me an opportunity to ask follow-up questions
and has given me a general deeper understanding. The informants in turn, had the opportunity for
their own reflection between the meetings. During interviews, there are certainly things that are
taken for granted, both from my point of view and from the informant that felt that this did not need

any explanations. | tried to overcome these “taken-for-granted’ situations by asking them to explain
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basic information. Throughout the work with the dissertation, | gained a greater understanding of
the use of technology, which meant that | was able to switch between being an agreed interlocutor
and an outsider. Later, | had to make an effort of pretending not to already know the basic

information for example about the use of technology.

Interviews over the annual herding cycle
The reindeer herder's relationship to the landscape can be described in the same way as Ingold

(2000, 193) describes the landscape as a world known to those living there. Within Ingold’s (2000,
2007, 2011) phenomenological approach, he introduces the concept of ‘'wayfinding’, which was later
named ‘wayfaring’. According to Ingold (2011, p. 69), the concept of ‘wayfaring’ is movement along
the lines on which life is lived. The lines are interwoven into a meshwork (ibid. p. 70). This is different
from the notion of a network within ANT. Herders’ account is what Ingold (ibid. p. 75-81) refers to as
wayfaring, in which herders’ travel through the landscape along lines. Their attachment to the land
through herding anchors them to specific places during different seasons. During our movement
through the landscape, Ingold (2005) stresses that people’s perceptions of the landscape are
impacted by weather conditions. Weather changes make people not only see different things, but
also see the same things differently, according to Ingold (2005, p. 102). In this study, the perception
of materiality was affected by seasonal variations. As seasonal conditions differed, it became visible
how the GPS collar both changed herding practices and also gave rise to new tasks. This extract from
an interview done with a younger herder in the late spring after a hard winter with deep snow
exemplifies this: "These weeks, | have been driving and walking miles trying to retrieve transmitters
on dead reindeer lying scattered in the reindeer forest’. | asked him whether this was a new task for
him. He replied that he usually is not in the winter grazing area at summertime and second,

husbandry is about looking and caring for reindeer that are alive, so yes, it was a new task for him.

The notion of continuity or discontinuity in the natural seasons was a common conversation theme
during the interviews. Herders were repeatedly analysing changes in weather and climate. That way,
nature, reindeer and GPS data become related in a kind of ongoing interaction. The discussions were
affected by the time when the interview were conducted, and thereby mirrors the working year of
husbandry whether it was spring, summer, fall or winter. During bad winter conditions, forestry was
often pointed out as the main concern as husbandry during that time of the year is dependent on
extra grazing resources in hanging lichen. During fall, there were considerable discussions and
anxiety about the forthcoming winter conditions. By following the herders during these years, |
learned more about "their movements along the way of life” (Ingold 2011, p. 41). Looking back at the
transcripts, it becomes clear that being able to follow these different phases over the husbandry year

was valuable and shows the importance with a long time material collection.
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Introduction - Participant observations in different settings
Conducting field work is about placing oneself within the context one wishes to understand (Bhatt

2012, p. 27). As an ethnographer, you are a person who participates, in order to learn something, like
me who wants to learn about the practical work around GPS collars. In research about Internet, Hine
suggests that ways of exploring the technology and its contexts are to explore sites of production and
consumption without specifying them in advance (Hine 2015, p. 20). The ethnographer does not go
to a single site or context and remain there; instead the ethnographer travels between sites as an
analytic device (ibid.). Here, the different settings that the analyse take place in is in-situ and ex-situ;
at different places where the reindeer, the technology and the herder meet. The fieldwork can be
categorized as striving to make things visible, in tangible as well as intangible sense. There is not a
single reality; herders have their individual experiences which are taken in account during my field
work. Moving between different sites, online and offline helps to explore how herders use and
experience the technology and what the GPS map adds. The herders’ descriptions of their ‘reading’
of the GPS maps provided me with insights into their use of traditional knowledge within their
embodied everyday experience. In the methodology of ANT there is the term “follow the actors’

(Latour 2005, p. 12).

[Actors] know what they do and we have to learn from them not only what they do, but how
and why they do it. It is us, the social scientists, who lack knowledge of what they do, and not
they who are missing the explanation of why they are unwittingly manipulated by forces
exterior to themselves and known to the social scientist’s powerful gaze and methods (Latour

1999b, p. 19).

In this dissertation, the GPS tracker has been more than just an actor that | have been following in
order to study day-to-day digital herding practices. At the same time, it has been producing empirical
material in the form of the GPS maps. Following the actor in the digital world and investigating the
herders understanding of ‘reading’ the GPS map was something that did not occur to me until |
participated in a PhD course on digital ethnography. Before that, my participant observations took
place in situ, where technologies, animals and humans physically met. | have followed the GPS collars
both at physical as well as digital localities (c.f. Postill & Pink 2012, p. 125). With a Latourian look at
these activities, they take place in a relational network where the different places are not divided but
form a whole (Latour 2005). It is, however, not a simple task, to follow the actors. The network of
reindeer husbandry is both a tangible and an intangible network which makes it easy and at the same
time difficult to observe. Further, since | choose to follow some actors, and participate in some

places, there are aspects that are overlooked.
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In-situ observations
Participating observations were conducted at different places, for example during winter- and fall-

separations where | participated in the activities and at the same time did observations. During the
activities | kept notes about my observations and thoughts which were later used as | analysed the
material. There have not been recorded interviews during those occasions since the aim of the
observations was to focus on the practical work in with the aim of seeing new, unspoken dimensions
about the use of digital technology that might be too familiar for the informants to mention them in
the interviews (Pripp & Ohlander 2011, p. 114). The field observations are an important part for
understanding the practical work with the GPS transmitter. Here, all the senses play an important
role (Pink 2009). The light and the temperature can be seen as actors that affect our experience of
the situation. It sounds and feels different at different times of the year both depending on the
temperature and whether you are at the mountain or in the forest area. Many practices are done
unconsciously and there are aspects that are not easily expressed why and how they are done (cf.
Pripp & Ohlander 2011). Ethnologists Oscar Pripp and Magnus Ohlander emphasize that with
observation as a method, the researcher cannot comment on people's emotional states, their
intentions with their actions or interpretations of certain situations (2011, p.115). These issues must
be elucidated empirically through combinations of several types of materials (ibid. p. 116). Since
there are also conversations with those studied during the observations, the boundary between

observations and interviews is sometimes fluid.

Learning-by-doing enables the ethnographer to think about what skilled practitioners are taking for
grated (Hine 2015, p. 73). Earlier in an interview | have asked how to choose which reindeer to put on
the GPS necklace. An elderly herder explains: "Most of all, you want to put the collars on a good
reindeer. What's the right reindeer you see with your own eyes’. During separations’ of the winter
herd the question of how to choose which reindeer should be equipped with the collar was answered
through practice. While the work was going on, and the reindeer were taking in one by one in the
“office’, GPS collars were applied on female reindeers that were a couple of years old. The reindeer
had to be strong enough to carry the extra weight and during the separation it turned out that some
had too wide neck so the collar would not fit on them. The reindeer are kicking and pulling and it is
an intense work getting the collars on them. By working, talking and looking at the reindeer that got
the collar attached, | learned more about the herders’ view of “a good reindeer’. There | experienced

how different brands of collars could be more difficult to attach than some others, how the cold

> During winter the community’s large herd of reindeer is divided up, in a specific separation event, into smaller groups that
represent family groups or groups of families who hold their reindeer together.
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temperature and the darkness together with the resistant reindeer made the task even more
difficult.

A factor that made observations during the separations more valuable for me is that this is occasions
where different generations meet and work together. The occasion invites people to share stories
and knowledge both through practice of work and through talk. Parents are instructing the children
and the elders are supporting with their knowledge. The work is intensive when the herd is being
separated, but there is a short break before the next herd is taken into the core. Ethnologist Robert
Bhatt emphasizes the help you have as an ethnographer of the institutionalized meeting places that
exist in most workplaces (2012, p. 33). In the reindeer forest, the fireplace is such a place. Then there
are opportunities to take a break over a cup of coffee where the older and the younger generation sit
side by side around the fireplace and talk. Here, the elders share memories and emotions from older
times and there is an updating about "the latest news’. An elderly woman reflects how being at the
separations gives her time and opportunity to spend time with her brothers and grown-ups. She
states: ‘Time is today a shortage, not only we who are older experience a shortage of time,
everybody does. We live a life where we spend a lot of time in order to bring in money to support
ourselves instead of socializing.” The importance of stories as a collective memory is emphasised by
Joks, who believes that stories convey a collective view of people's relationship to other people, to
animals and everything that we encounter on the landscape (Joks 2015, p. 58). However, Joks
believes that stories are difficult to extract in an interview situation. Instead, they emerge in social
interactions, such as my example around the fireplace during the separation of the reindeer herd
(2015, p. 73). Altogether, the observations gave me the opportunity to experience knowledge being
transferred over generations. The observations also enhanced my understanding of work with GPS
collars, giving me new insights and thoughts that were followed up later in interviews. The places for
participant observations was not new to me, nor was the practical work new to me, except for
handling the new material aspect: the GPS collars. Most of all, participant observations opened up
new reflections towards how knowledge was created in practice and created in relations between

human and non-human actors.

Ex-situ observations
During my field-observations and interviews, besides participating in the ‘real” world at the grazing

land | also participated at the “virtual” world looking at a screen as the herder has shown different
tracks of monitored reindeer. With the GPS device, many entities are brought together and
transformed into inscriptions which can be transferred onto paper, to a GPS map. The inscriptions,
the GPS maps are ways to make data visible and thereby comparable, and mobile. The ex-situ

observations is about following how reindeer movements are experienced and by looking at these
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movements on the GPS map. On the map, the reindeer movement is materialised into points and
lines in a digital format that can be viewed on a telephone or on the computer. Whilst reindeer tracks
on the GPS map represents where the reindeer have been moving, it only portrays that particular

stream of technologically mediated activity (c.f. Hine 2015, p. 76).

Visualisations do not speak for themselves. My intention is to through the herders” description,
convey their perspective of reading the GPS map. Grint and Woolgar explore the relations between
the technology and its users with the metaphor of technology as text (1997, p. 78). The text is
embedded in the context. With inspiration from this, the metaphor ‘reading’ the technology is used
in this dissertation exploring how the herders interpret the GPS map. Grint and Woolgar emphasize
that the relation between readers and writers is understood as mediated by the machine and by
interpretations of what the machine is, what it is for and what it can do (ibid. p. 78). To reconstruct
the movements mediated through the tracker, during some interviews, we looked at the GPS map
markings while we talked about the reindeer movements. Herders have their traditional knowledge,
their experience of the land and the animal to lean on as they ‘read” the activities of the reindeer
that are mediated through the screen. For me, the lines and dots on the map are an abstract image.
Following the lines on the screen together with knowledgeable people who can give rich descriptions
makes the maps come alive. Reading the mediated view can be described by using the concept of
traditional knowledge, the embodied experience of the herders. The data is interpreted and makes

sense in relation to what the herders already know.

In practice, the knowledge came from the herders’ interpretations and ways of describing the
movements of the reindeer. | learned from listening and watching what was pointed out to me.
"What matters’ (i.e., what details were pointed out to me), both in the ways that the reindeer move
and how the herders described the surrounding environment, was a factor | was attentive to. In what
way are they describing the event? Some of the reindeer movements were more carefully described,
with extensive explanations, while others were more roughly described. The extent to which the
reindeer movements were described was often more connected to the personality of the informant.
However, there were some reindeer movements that were more engaging and where the informer
carefully gave descriptions of both the context and personality of the reindeer. In some cases, the
herder seemed to have a closer relationship to some reindeer than to others. As | had this sense, |
tried to ask them about their relationship with the reindeer. Sometimes it was just a question of who
owned the reindeer. Since some herders shared their GPS data with others in the sijdda group, they
had access to information about reindeer belonging to others. My evaluation of these descriptions
was noted in my field diary after the interviews were carried out. Following reindeer on the screen

also gave the insight of how movements are differently experienced in various settings, how many

51



experiences were situated and tied to special places. The herders at times used Sami terms, for
example to indicate grazing conditions in different areas in their descriptions of the reindeer
movements. As the reindeer move down from the summer pastures to the winter pastures, there are
different areas they prefer to others. The Sdmi language is both a keeper of and a key to
understanding traditional knowledge (Porsanger & Guttorm 2011). The reindeer were described as
individuals; there is a terminology for describing not only their appearance but also different features
depending on their gender, age, antlers and so on. These descriptions demonstrated the reindeer
herders’ professional knowledge (Magga 2006; Omma 2017, p. 24). An elderly reindeer herder
described the signs of good or bad grazing conditions that he was paying attention to on both the

land and the computer:

The reindeer can tell when it’s good pasture. When the reindeer are left in one place at the
grazing land and it is quiet, it is good grazing. When you sit at the computer screen, you cannot
hear any sounds, but you see that they are still in one place. When there are bad grazing
conditions, you can see that the reindeer follow one another in a long row, so it becomes a big
path. It’s not always as easy to detect bad conditions on a computer screen, but when the

reindeer move a lot, it is a sure sign of bad grazing.

As they described the events, herders demonstrated the way they ‘read” the GPS maps and a glimpse
of their world of knowledge, their practice of wayfaring. Through their description, the herders have
shown how they orient themselves using traditional knowledge and new digital knowledge in their
reading of the GPS map in a manner similar to what is referred by Ingold as wayfaring in a taskscape
(Ingold 2011). Every direction draws its meaning from its placement in a taskscape that is already
familiar thanks to previous experience (2011, p. 251). The GPS map can be understood as a space
where herders use their practical and cognitive skills as they interpret the movement in form of a
points or a line on a GPS map. Therefore the “online” space does not replace the “offline” space;
instead they are interwoven into a shared relation. What a herder does in practice; reading the GPS
data, is a result of his/her connection in the network together with other entities. Here knowledge
grows. By talking about the maps with the informants, many details were revealed both regarding
the land and the reindeer, some concerning the different places, others memories from past and
descriptions of the terrain. The relationship between herder, land and reindeer becomes integrated

through storytelling. Ingold wrote as follows:

Someone who knows well is able to tell. They can tell not only in the sense of being able to
recount the stories of the world, but also in the sense of having a finely tuned perceptual

awareness of their surroundings. (Ingold 2011, p. 162, emphasis in the original)

52



| have also seen how online accumulates new knowledge for the herders. Discussions have arisen
about aspects of how to act upon the information, and how one should act in an appropriate way has

been described during these events.

Practice provides an embodied skill, and together with digital technology, herders train their
perceptions as they read GPS maps, creating a new expertise. Herders’ technical competence is now
embodied, and they now have competence from both actual and virtual sites to carry out
monitoring. However, digital technology distinguishes ex situ from in situ experience, as it is
experienced from a remote place which can be constraining. This study emphasises the importance
of traditional knowledge about reindeer and the environment in the reading of GPS maps. The
reindeer, as dots on a map, need to be interpreted through many ways of knowing. In the ‘reading’,
knowledge from different logics must fit together (cf. Pols 2012). Jaennette Pols, in her investigation
of care devices, has shown how users coordinate knowledge from different sources, such as
knowledge from devices and knowledge from skilled people, into practical, useful knowledge by
adopting a new repertoire of knowledge and skills (2012, p. 90-99). Existing practices are full of
embodied and relational ‘memories’, and Pols stresses that new routines do not simply replace old
ones (ibid. p. 121-123). Instead, old routines of interpretation are needed to make the new ones
function (ibid. p. 130). Thus, new routines are not necessarily better than old ones, and the new ones

may even depend on the old ones (ibid.).

In this chapter, | have discussed the material collection and my knowledge process. The whole
process involves swinging between participant observations, interviewing and theoretical reflection.
It has not been possible to determine where the participant observation ends and an analysis work
begins. The long time it takes to complete a thesis has made it possible to participate in different
periods during the reindeer husbandry year, which has been of great value. In my work, the
ethnographic analysis and interpretation work has been constantly present, and the notes in the field
diary together with the transcribed interviews, have facilitated continuous writing that has since
developed in the articles. In the following sections, a summary of the articles will be presented

before Chapter 5 offers a concluding discussion.
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Chapter 4. Article summaries

Article |, ‘Reading the reindeer: New ways to look at reindeer and the landscape in contemporary
husbandry’, was published in the journal Ethnologia Scandinavica. The article examines some effects
from the use of GPS technology on husbandry’s internal structures, changes to herding practice and
changes in relation to land and reindeer. Contemporary husbandry is the focus of this dissertation,
and the article demonstrates various ways to respond to the unpredictability of everyday work and

to point out changes that occur due to the incorporation of digital technology.

The material is based on ethnographic studies on herders’ use of GPS collars. The article adds to the
understanding of how users (herders and reindeer owners) make sense of GPS maps in their
interpretational work. This was described in the article in terms of observation in situ and ex situ, on
land and on screen. This has not received extensive attention in previous research concerning the use
of GPS trackers in husbandry. As shown in the text, a GPS map does not reveal the context of
movements, which needs to be added by herders’ traditional knowledge. First, through interviews, |
documented how reindeer herders interpret and analyse prevailing conditions using their cognitive
capacities, as well as their traditional knowledge of the land and animals when they are physically on
the land. This showed how they interpret the data in a reflective way and how they, in their decision-
making, put together several variables by observing the place and the reindeer. This was followed up
by focussing on the use of the technology to point out how the digital tool adds capabilities and skills,
and acts as an extension of herders’ cognitive mind. The analyses show that through the use of GPS
technology, the new tool not only aims to shift how knowledge is transmitted, but also visualises new
information about reindeer movements and how herders have gained new insights into reindeer
behaviours and habits, which would have been inaccessible to them otherwise. For instance, herders
express how it is interesting to see how far reindeer move. The material discussed how herders
experienced and responded to the animals’ behaviour as seen on GPS maps and how they adjusted
their activities based on this information. By examining their interpretations and explanations, the
herders’ personal ways of accounting and experiencing reindeer movements in situ and ex situ are
revealed. This has not been given extensive attention in previous research on the use of GPS trackers

in husbandry.

In the article, | discussed how the use of digital technology is a process in which new technology
becomes familiarised, and the nature of the technology gradually changes to natural elements of
everyday life. However, this is not a straightforward process, as it includes resistance and unexpected
outcomes. Reflecting on digitally transmitted data, herders expressed how there are things you

cannot replace with technology. One conclusion of the research was that new technology cannot
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replace reindeer herders’ presence in the reindeer forest; it only complements reindeer herders’
active presence. It shows that traditional knowledge holds great significance for reindeer husbandry
and in combination with the technology; it becomes part of a durable, heterogeneous actor network.
If the technology has improved husbandry, this is not conveyed, only that the collars have made
communicating and interacting with reindeer more efficient. In addition, there are still herders who
refuse to use the technology, but this dissertation did not focus on them. However, | asked them why

they did not use the technology. That subject is discussed further in Article IV.

Article Il, ‘Without land, we are lost: Traditional knowledge, digital technology and power relations’,
was published in the journal AlterNative. Article | examined the internal practices within husbandry’s
use of digital technology. One effect shown was that both herding practices and the herders’
relationship to the land have changed. Article Il examines another effect in the use of digital
technology: how it empowers husbandry in external use while meeting with third parties. By paying
attention to how reindeer movements materialise on GPS maps, the study critically examined
digitally transferred data’s role as evidence of land use in negotiations with, for example, forestry
companies concerning conflicting land uses. This article adds to previous research by discussing how
husbandry uses GPS technology with RHPs for reindeer husbandry. An important contribution to
previous research is that individual reindeer herders’ use of the GPS map as an empowering tool also
is highlighted. This is in line with emphasising human-centred research, in which individuals often are
in focus within the field of ethnography. The material for this article was collected mainly from
interviews and digital observations. In the material collections, | focussed on herders’ reflections and

perspectives, but not on other stakeholders’ voices.

An important factor on a digital GPS map is that information and knowledge easily can be shared
with different audiences. The material shows how outcomes from mapping reindeer movements are
circulated and used in different contexts, both internal and external. The article also shows how
husbandry interacts with and is affected by multiple stakeholders and regulatory practices.
Importantly, through this interaction, there is often an imbalance in power between different
stakeholders with conflicting management interests. The article sheds light on how the GPS collar
changes communication practices between husbandry and other stakeholders. The material shows
how herders are using GPS maps and Reindeer Husbandry Plans (RHPs) to communicate their vision
to other interest groups on how grazing land should be used. RHPs comprise data from reindeer
herders about important grazing lands for different seasons, combined with information from
satellite images and data from GPS-equipped reindeer (Herrmann et al. 2014, p. 37). In the study,
uses and interactions between various interest groups are viewed as a network of human and non-

human elements. These contexts are reciprocal, but also can be asymmetric power relations. Actors

55



such as governments, logging companies, etc., often have more power over land resources. The
herders have limited control over the use of grazing land, leaving them more vulnerable (L6f 2012).
The analyses of GPS maps as mediators of proof in discussions on land use are examined with the
aim of shedding light on how power and influence are gained for herders through the technology.
The article highlights how technologically transferred knowledge is becoming a tool to strengthen the
Sami community’s voice in discussions about land-use rights, providing ‘hard facts’ that are perceived
as value-neutral. In line with Article |, | show the importance of traditional knowledge in ‘reading’
GPS maps. We learned about many factors affecting reindeer movements that must be considered
when ‘reading” a GPS map. | argue that this cannot be done fully without traditional knowledge

about the land and the reindeer.

Article lll, ‘In the tracks of the reindeer: Emotional effects under the influence of digital technology’,
is in review process for the journal Ethnologia Fennica. Article Il showed how GPS information is a
tool that gives herders power in land-use discussions. The third article instead examines how
technology exerts power on reindeer herders and owners through a story about a reindeer that
wandered off from its grazing area. | used an emotional dimension to examine what power the
information had on the herders. Empirically, the difference between this article compared with the
others is that one incident is used to exemplify the whole analysis. Data collection began when |
heard some comments about a reindeer with a collar that had moved out of its grazing area. By back-
tracking through data on the reindeer’s previous movements and the reindeer owner, through the
GPS map, we traced the movements, as well as emotions connected to the movements. The GPS
map offers one version of the movements, while informants’ descriptions provide another, one that
includes a sensory aspect. Little attention has been paid to emotional dimensions in previous studies

on GPS collars.

As in all four articles, the problems regarding external pressures in winter grazing areas are brought
into view. The study outlines how reindeer movements are materialised and how herders experience
these movements through a spectrum of emotions ‘read” through herders’ embodied, traditional
knowledge. There are two conflicting scenarios at the centre of this article: feeling in control and
feeling a loss of control due to the same information. The article offers insight on technology’s
double role as a tool with power as the herder gains control over the herd as presented in Article I,
and a technology with the power to affect people. The article exemplifies how no ‘emotionally
neutral’ technology exists and provides important input on discourse over GPS technology’s effects.
The article demonstrates that actual effects from digital technology are unpredictable. Certain
technical aspects connected to the visibility and invisibility offered by the GPS collar is examined. A

force for incorporating the tool into husbandry is the GPS transmitter’s ability to make local
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observations “travel’. Thus, as reindeer movements are transformed into map inscriptions, certain
references are filtered out, and others are preferred, leading to a map that represents a narrowed-
down framework. Drawing from Hind and Lammes’ (2016, p. 84) notion of the Oligopticon, the
article shows how the GPS collar produces a narrow and partial view, and how sometimes it is
difficult to interpret and fully comprehend the data. It is seeing, but still not fully knowing. Thus, the
GPS network can both enable and constrain herding practices, depending on whether or not actors

perform as expected.

The paper’s key argument is that the digitally transferred visibility of reindeer movements cannot be
presented as unproblematic. In this article, | showed how emotions are connected to the overall
pressures taking place in husbandry. These are challenges that influence the conditions of everyday
life, and the effects from this are demonstrated in all four articles. However, this article also shows,
with inspiration from surveillance research, that uncertainty and loss of control is one driver behind
the incorporation of controlling devices. An important contribution of this article is demonstrating

how emotions play a role in the evaluation of digital technology.

Article IV, ‘GPS Collar: The Use of New Technology in Reindeer Husbandry Against a Backdrop of
Economic and Ecological Change in Sdpmi’, is a manuscript that is under review. The article draws
attention to processes of meaning making and thoughts about value concerning digital technology.
This article problematises these issues by examining how herders encounter technological devices
and their use and usefulness under different circumstances. Descriptions from herders in this article
add to understanding by showing how both human and material aspects are central in negotiating
the technique. The data used for this article came from interviews conducted at the beginning and
end of my work. From the empirical material, benefits from and concerns with digital technology
from herders” perspective are outlined. How these concerns are played out and how actors react and
move towards acceptance and enrolment in the technology network are some questions in the

article.

Further in the article, | addressed questions that refer to cultural and ethical values connected to the
use of GPS collars. As access to information has increased with the new technology, it affects
people’s relationship with the land and reindeer differently. | argue in this text that tracking
technology provides opportunities for connection and close knowledge of each reindeer’s
personality. With digital technology, new means of emotional bonds to individual reindeer are
possible, as the herder can follow the reindeer through the screen and learn to recognise their
individual habits and preferences. Ethical reservations about using GPS collars on reindeer are

discussed by herders who expressed concerns that their use could be viewed as disrespectful
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towards the animals. These reservations are formed from the close relationship with the reindeer
that is firmly embedded in everyday practices and norms. With the increased use of technological
tools, fears about losing contact with the reindeer have been expressed by herders. From an
ecological and relational perspective, separation and reduced engagement with the land could mark
a major change in husbandry. Many herders view incorporation of digital tools as a natural
adaptation to new circumstances. Access to the physical landscape already has changed with the use
of snowmobiles, and now the perceived access to the landscape also has changed. Changes in the
perception of landscapes previously were noted when motorised transportation was introduced to
husbandry. However, as emphasised by herders, reindeer remain at the centre of herders’ lives, and
husbandry and herders respond to reindeer needs. The fact that reindeer husbandry still can take
traditional reindeer herding and modernise it without changing is viewed as rather unique to
indigenous peoples. Herders in the article stated that reindeer husbandry works to adapt to modern

life.
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Chapter 5. Conclusion - Effects of technology

This dissertation has sought to obtain a deeper understanding of how the two knowledge systems,
traditional Sdmi knowledge and a technology-based knowledge operate in husbandry today. In order
to answer this question, | have examined the usage and role of GPS collars on reindeer in day-to-day
practice from the herders’ perspectives. The context for the dissertation is reindeer husbandry in the
Jokkmokk area, and the informants have been reindeer herders and reindeer owners. With a
backdrop of constraints and challenges that husbandry faces, this study has shown how herders
respond to such difficulties with the use of GPS collar. The features of technology that have been
investigated include the GPS collar technology as a collection of objects; other features include the
cultural and ethical values connected to the technological device. Further domains such as the
relevant practices, knowledge, information and skills for ‘reading’ the information have been
investigated as part of a process related to everyday life. Change is a constant factor in husbandry’s
history, i.e., as society at large changes, so does husbandry, and this study spotlights change
processes on individual and societal levels. There has been a shift in the use of technology within
reindeer husbandry, and it is difficult to overlook this outcome. The incorporation of GPS collar has
been met by the herders with optimism and pessimism, with hopes and concerns. With the
optimism, there is also an awareness of the vulnerability and risks of using the GPS technology
connected to the issue of intrusion on personal privacy. A lot has happened in a short time both in
functionality and around the ethical ideas that are influenced by the surrounding society. These
challenges have been elaborated in the dissertation and will be given further attention in this

chapter.

Based on my analysis, | draw the conclusion that the effect produced by the GPS collar enhances
herders on two levels; in every-day practice and in meeting with other stakeholders and bureaucracy.
In the beginning of my analysis, | had already in line with Helander-Renvall (2007b), who
acknowledged the importance of including traditional knowledge when analysing the
implementation of new tools in husbandry. Previous research shows that traditional knowledge helps
the herders to analyse the changing conditions related to the reindeer and the grazing area (Sara
2015; Turi 2008). This study shows that traditional knowledge is important when making decisions

based on information from the GPS collar in concrete working situations both in situ and ex situ.

The study has been carried out with the actor-network theory (ANT) as a lens. Applying ANT as a tool
in the analysis was useful because it applies a flat ontology in which humans and non-humans, such
as animals and technology, are understood to be in principle equivalent. Even though reindeer

herders are the actors that are at the forefront of the material, this understanding has been
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important. Furthermore, ANT contributes through a variety of concepts that helped me in my work
to see and describe how the reindeer, reindeer herder and technology interact. In practice, the
herders’ voices came through in the interviews; they provided insight into everyday life and how the
GPS data has meaning in their practices of reindeer husbandry. The reindeer, on the other hand,
contributed by showing in practice how they use the landscape through their movements. The
reindeer are individuals, with different behaviours and preferences. In my research | have been
aware of the risk of overgeneralizing the actors in my empirical material. There is no such thing as a
‘representative’ herder. For most, herding is not their only occupation; instead there are numerous
ways of making an income as a herder. The herders are a heterogeneous group that both difference

in gender and age and therefore experiencing generational gaps.

As | am rounding up my work with the dissertation, | can conclude that | have been standing
‘outside’, trying to learn from the herder and they have been drawing me ‘inside’ as they been
revealing their everyday husbandry life. Through the research process, | have been an actor among
other actors which influenced and shaped the network. In the beginning of my research, my
understandings of GPS technology were informed through the understanding of academic texts.
However, as my research progressed, with the help of the herders, | began to move beyond the

unfamiliar to the familiar.

Traditional knowledge and digital technology in co-production
From the empirical material, i.e., the conditions of action under which husbandry functions, internal

and external structures have been contextualised. The internal structure represents traditional
knowledge and the human-animal relationship, and the external structure represents the context in
which husbandry operates: shared land with other stakeholders; climate change; and economic,
political and institutional forces that constrain husbandry. For centuries, husbandry has been
experiencing changes both in the natural environment and in the surrounding society. Today,
husbandry increasingly is shaped and constrained by decisions and regulations made beyond the
herders’ command. With this, flexibility that allows for adapting to changing conditions is
compromised. In recent years, the focus on climate change has grown as new hazards and
unprecedented situations are experienced as climates change at speeds never before known.
Research shows that climate change in northern Sweden has been more extensive than expected
(Furberg 2016). Husbandry’s traditional livelihoods with close connection to nature make it
particularly vulnerable. This study has showed that one way to respond to the unpredictable
circumstances and many challenges that husbandry faces is through incorporation of GPS

technology.
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Reindeer herders’ narratives mirror the internal structures within husbandry, i.e., how and what
reindeer herders know, how they read reindeer and the landscape, their traditional knowledge and
family relations, which is a supporting factor (Sara 2009; Nordin-Jonsson 2010). The concept of
traditional knowledge represents stability and the basis of husbandry. This is a living and evolving
knowledge base (Helander-Renvall & Markkula 2017, p. 107), allowing herders to respond and adjust
to new circumstances and outside pressures (Kdayhko & Horstkotte 2017, p. 49). On one hand, the
concept of traditional knowledge represents traditional practice, routinised behaviour in daily
herding, herders’ skills and use of materials, and their thoughts of meaning. On the other hand,
digital technology have changed herding practices by forcing herders to acquire new skills,
influencing meaning making and perceptions of reindeer and land. Reflecting on the meaning and
value of this digital technology, one experienced herder noted: ‘Young people see different
opportunities with technology than we can imagine. They have a new way of thinking’ (interview
with an elderly herder). According to the herder, every generation has something new to contribute
to reindeer husbandry. In his mind, he contributed by sharing his knowledge: ‘It is important for
herders to know their own history, to have traditional knowledge’. This made me draw the
conclusion that the herder did not see this change as undesirable. Today's problems in reindeer
herding are not new and have existed in the past, from bad grazing conditions to reindeer population
fluctuations. Thus, in his view, youths contribute by being at the forefront and incorporating new
technology. The herder’s statement reflects the central question which has been examined: ‘How do
the two knowledge systems, traditional Sdmi knowledge and a technology-based knowledge, operate
in husbandry today? The dissertation shows that the information on the GPS map is ‘read’ and
understood in relation to existing traditional knowledge. | have argued that digital tools are not
replacing traditional knowledge; instead they intersect in the analysis of data as a ground for decision
making. Old structures remain parallel as new technology comes in. An important aspect of the
analytic work has been to gain an understanding of how herders view the context-dependent
‘reading’ and making sense of the GPS maps and how important traditional knowledge is in this

reading.

The way we view traditional knowledge and the way we communicate that knowledge is changing.
Changes make skills and knowledge, such as technology, more valuable. Even though traditions adapt
to changing conditions and advance through technological achievements, the underlying principle
does not have to change and people still have knowledge about how to live in a reciprocal, balanced
connection with the ecosystem (Holmberg 2018, p. 60). Many indigenous communities whose
livelihood is centred on nature-based traditional practices are afraid of losing their cultural values as

a result of new information-based societal developments (Hossain 2019, p. 276). As the technique is
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rapidly accepted and incorporated into husbandry, concerns have been expressed that the use of
GPS collars would contribute to experience and traditional knowledge being separated from herding.
Natural resource economist Jan Age Riseth suggests that encounters with modern technology
challenge the traditional knowledge through offering simpler or more modern solutions (2011, p.
134). Riseth states that modern technology can constitute a significant threat as the knowledge is
tied to established practices that must be maintained in order to keep traditional knowledge intact
(ibid.). Traditional practices can be preserved if they are conducted in parallel with newly-introduced
practices. Time spent in the reindeer forest is viewed as one of the most important factors as it
allows for embodied practice (cf. Turunen et al. 2016). In the reindeer forest, ethical values are also
fostered (Oskal 1995). The fear of the loss of the Sdmi language in favour of a new technical language

was also expressed.

Incorporation of digital tools is viewed by many herders as a natural adaption to the new
circumstances. Despite the negative factors regarding the digital technology that has been
mentioned, the adaptive capacity of herding communities is strengthened by combining traditional
Sami knowledge with other ways of learning and understanding (Arctic Council 2013). The digital
technology is anchored in the established knowledge and practice base and work in strengthening

the herders. As shown, digital technology cannot replace human presence in the reindeer forest.

Effects on monitoring the reindeer movement
| have set out to show how the GPS collar enables the monitoring of reindeers’ movements through

transmissions and allows information to travel, thereby providing the herder the possibility of ‘action
at a distance’. This effect has had a great impact on daily herding work. Through the digital
monitoring system, movement is materialised, as it is positioned on a GPS map; therefore, the time
and space needed to manage reindeer are more flexible. The technology that enhances this is, within
the words of ANT, an inscription device which translates an entity into stable entities in the form of
maps, that is, an immutable mobile (Latour & Wolgar 1986). With an inscription device, an entity,
such as reindeers’ intangible movements, is translated into tangible traces that can be viewed as a
figure or diagram on the GPS map (cf. Latour & Wolgar 1986). Baki Cakici and Pedro Sanches argue
that an immutable mobile is tied to power due to its simplicity and the way it helps us see,
irrespective of time and place (2014, p. 403). However, this prioritising of standardised and
transportable knowledge is done to the detriment of local and context-dependent knowledge (p.
400). When traditional knowledge is integrated into science and used in decision making, power
relations between different actors impact on the process (Helander-Renvall & Markkula 2017, p. 51-
52). Western experts can in some cases only accept certain types of information and Indigenous

people can feel that their knowledge is required to fit into an existing framework (2017, p. 52).
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Annette Lof states that the traditional knowledge can be formally integrated and made legitimate in
the governing system through the Reindeer Herding Plans in interaction with new GPS-based

technology (2012, p. 63).

In Article Il, the research question about how the GPS maps impact communication and consultation
between reindeer husbandry and other stakeholders was answered. As the reindeers’ movements
become mobile and combinable with other elements, such as Reindeer Husbandry Plans, the data
from reindeer activity become an important part of the data in the discussion on land use. In the
dissertation, | have argued that the GPS map acts as a mediator of important information and offers
a way to raise awareness among other stakeholders. The herders and the Sdmi communities use GPS
maps as a mediating strategy, as the maps play the role of providing a body of evidence that areas
are being used and are important for reindeer husbandry. Both the visualisation and the ability to
communicate the reindeers’ movements through the GPS maps were enriching and positive features
that also influenced herders’ traditional knowledge as they could get detailed knowledge of the

preference of the reindeer.

The reindeers’ use of the land and the Sdmi use of the land have been almost invisible. How should
we be able to show the outside world and each other that we use an area or that the land has a
special significance? Krister Stoor has shown how oral history is of great importance in
communicating Sdmi use of land (2015, p. 163). On the official maps, we find nothing that indicates
areas such as reindeer pasture, but oral stories reveal a dimension that the written material has not
been able to show in the same way (ibid. p. 163—-164). This information, which was previously
dependent on knowledgeable people sharing their knowledge, has been visualised today with the

use of GPS maps and the RHP.

Emotional effect of the GPS data
The rapidly growing use of GPS collars calls for a problematising of experiences connected to their

use. As shown, the image on the GPS map is simple to follow and is persuasive in nature. This applies
not only to discussions with third parties, but also to the herders’ reading of the GPS map. As digital
technologies make a significant amount of information available to the herders this does not always
mean that herders have more knowledge about the status of the reindeer. With the transferred data,
there are some things that are made more visible and other things are made more invisible i.e. the
conditions of the grazing area are concealed. Further, the effectiveness of the monitoring of the
reindeer is a matter of how heterogeneous actors are alighed and work together (Albrechtslund &

Lauritsen 2013).
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The GPS tracker is part of producing reality as we look at the GPS map. How this ‘reality’ is
experienced depends on what the map shows. This was elaborated in Article Ill in order to answer
the research question of what the emotional effect of the GPS data was. Jeannette Pols points out
that, it is difficult to predict exactly how technology functions, what relationships will be established
and what values will be encouraged (2016, p. 6). Therefore, studying the interactions between
herders and GPS technology empirically facilitates an understanding of the emotional effects that
technology may elicit. An exploration of feelings of ‘data anxiety’ connected with the move to the
networked monitoring of reindeer has been done here and will be discussed here with surveillance
research as an entry point. Surveillance aspects and questions of data security have not been main
components in this research. | will, however, briefly elaborate on these issues here. Questions about
data security and surveillance are potential research questions that may stem from the knowledge
created within the framework of this dissertation.

The monitoring activities of the reindeer can be seen as parts of a larger societal context where a
surveillance® culture is emerging. The setting for this development is the digital modernity where
monitoring and coordinating social activities in space and time are achieved by courtesy of tracking
devices and computers (Lyon 2017, p. 826; 2001, p. 6). The means and motif for the growing use of
surveillance in the society can be understood as risk management and security (2017, p. 827). This
idea is applicable, considering the conditions for husbandry. The fragmented landscape and other
constraints make it harder to herd and keep the herd together during winter. As the GPS collars
monitor the reindeers’ movement, it is engaged in organising and coordinating the herding. As the
reindeer are constantly moving, having control is done through the digital tool and through being on
the land, while at the same time the GPS collar induces feelings associated with security. Monitoring
reindeer through the GPS map involves multiple experiences. These feelings can quickly turn in
another direction. It is imaginable that having constant access to information about the reindeers
movement may cause increased anxiety, instead of decreased. In the empirical material |
documented feelings of anxiety and stress connected to the movements or absence of movements
on the GPS map. This is an effect of monitoring through the GPS collar that is rarely discussed. Article
Il showed how herders and reindeer owners were affected by the available information about the

reindeer movement and how technology presented a duality in how it was perceived.

® A definition of surveillance by David Lyon (2001, p. 2): ‘it is any collection and processing of personal data, whether
identifiable or not, for the purpose of influencing or managing those whose data have been generated’. Torin Monahan
(2010, p. 8) broadly defines surveillance systems as: ‘those that afford control of people through the identification, tracking,
monitoring, or analysis of individuals, data, or systems. Surveillance systems modulate experiences of the world and the
technologies shape social practices in non-neutral ways’ (2010, p. 9).
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In particular, the use of digital tools raises new questions about data access, dissemination and
security. It is the reindeer herders themselves who collect the information. The concern expressed by
herders is connected to the idea that the information can be used by others without consent if the
information leaks. Just as the reindeers’ GPS positions are private property, all Reindeer Herding
Plans belong to a given reindeer herding community (Neumann et al. 2019, p. 1697). A fear
expressed by herders is, for example, the possibility of having their movements tracked and

monitored by a third party, as GPS tracking enacts a method of supervision.

Effects on relations
Digital technology allows herders to connect with the reindeer in remote locations but, at the same

time, it has created distance between herders and animals as the reindeer are looked at through the
device. Digital technology means that these close contacts are no longer predominant to the same
degree in monitoring reindeer. One fear expressed in the empirical material was that GPS collar
could come to replace human presence. Herding reindeer is characterised by close contact between
human and animal. The ways in which herders get to know reindeer have evolved with technological
advances, as they receive information more frequently. This creates a closer bond with the

monitored reindeer.

With the GPS collar, a new perspective was introduced, which has become a kind of overview
medium. Looking at something from above changes the relations, and the reindeer herder looks at
the reindeer movements in a different way. In the past, binoculars, as a medium, extended the
eyesight and ability to perceive details. Many reindeer herders testify that knowledge about reindeer
movements has become more detailed over time, as new information has been linked to herding
practices. Traditional knowledge is developed by practising herders through generations of
observations and interpretations of the animals in their natural surroundings (Sara 2009). Rather
than fully controlling the herd, control over the reindeer should be understood as a compromise
based on the herders’ knowledge of and respect for the animals’ needs and nature (ibid.). Tracking
technologies not only create a distance, they also provide opportunities for new means of emotional
bonds with the individual reindeer as the herder can follow the reindeer on the screen and learn to
recognise their individual habits and preferences. The GPS tracker lets the herders see what is
otherwise is hidden when the reindeer are not herded and thereby new insights are gained. For the
younger herders, with less experience, this was an opportunity to gain important knowledge. This
was pointed out as an especially important factor by an elderly herder who emphasised that, even
though we tend to say how important traditional knowledge is in the reindeer forest, not everybody
has an elderly herder to rely on to pass on knowledge about the reindeers’ preferences and use of

grazing land.

65



Concerns have been raised regarding whether it is ethically right to put a collar on the reindeer. One
herder, who resisted the technology because tracking with the GPS collar would be exercising control
and authority over the animal, expressed concerns about the notion of crossing a line in the human-
animal relationship. In studies among Aboriginal people in Canada, ethical reservations about putting
collars on Caribou have been expressed as this would be disrespectful (Hummel 2008; Usher 2004;
Parlee et al. 2013). These thoughts can also be traced in this study. The human-animal relationship in
husbandry is a field of research that been articulated by philosopher Nils Oskal, who describes
‘reindeer luck’ as an essential component of reindeer herding (2000). Oskal emphasises that good
husbandry is a matter of good connections with the animal. Tracking the animal could intrude on its
privacy. The reindeer is not an instrument but represents more for the herder, where humans and
animals have a mutual relationship. As Oskal says, reindeer herders ‘should not conquer the world
but try to get along with it and come to an understanding with it’ (2000, p. 179). This human-animal
relationship is firmly embedded in traditional practices and norms. Questions about data security and
surveillance are potential research questions that may stem from the knowledge created within the

framework of this dissertation.

Conclusion
The Sami have adopted the disposition to adapt to new conditions. Rarely does the opposite happen,

such that the outside world adapts to the Sami culture and the needs of the reindeer. In reindeer
husbandry, there is a need for cohesive land. Traditionally, the lands have been carefully managed
with long-term perspective on the generations to come. An elderly woman said, ‘The Sami were so
cautious in the past. They were very careful when using the land so that you could not see where
they had been. There was the view that the lands were only borrowed from future generations’.
Changes in reindeer husbandry highlight the relationships between the Sdmi and the surrounding
community, and they reflect both threats and opportunities. The goal of a resilient reindeer
husbandry is the same now as it was for previous generations of reindeer herders; the solutions to

problems are achieved through creativity and new approaches such as use of digital technology.

The most important aspect of the GPS technologies, according to the herders, is that they can be
combined with traditional reindeer husbandry where the reindeer roam free in the landscape and
have access to natural pastures. Even as husbandry uses digital technology, it is still the reindeer that
are at the centre of the herders’ lives and husbandry and the herders respond to the needs of the

reindeer.

An assumption that was introduced in the beginning and holds as central in the dissertation was that

digital technology would strongly affect contemporary husbandry, considering the impact it has on
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daily life in the rest of society today. As was expected, digital technology did affect husbandry in the
way it was carried out and the presence of the GPS collar as a tool changed the working environment
as digital technology mediates the movements of the reindeer. The dissertation shows the
ambivalence that is experienced towards incorporation and the effects of digital technologies. It
cannot be concluded that the use of GPS technology within reindeer husbandry brings either
deterioration nor improvement; instead, it brings change. Changes in society often come in small
steps. The difficulty in discussing this process is that we are in the middle of it; we do not have an
answer, as much is under negotiation. There are many technological changes that are going on at the
same time. Over a long period of time, there may be problems that we still do not see today. As the
old Sami saying goes, ‘Time is the best teacher’. Time will tell if the GPS collar is the tool of the future
for reindeer husbandry, or if it is just a temporary fix. A conclusion in this dissertation is that
traditional knowledge is important for reindeer herders in their daily practices, despite new

technology.
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Sammanfattning pa svenska

Anvandandet av GPS-teknologi inom rennaringen har vunnit terrang under de sista artiondena och
har idag en alltmer framtradande roll inom den dagliga renskotseln. Denna avhandling diskuterar
anvandningen av GPS-halsband inom renskotseln med dess for- och nackdelar for att fa en djupare
forstaelse for hur de tva kunskapssystemen, traditionell samisk kunskap och en teknikbaserad
kunskap, fungerar tillsammans inom renskotseln idag. For att besvara denna forskningsfraga har jag
undersokt anvandningen av GPS-halsband pa renar i den dagliga praxisen ur renskotarnas perspektiv
(artikel ). Underordnade forskningsfragor ar: Hur paverkar GPS-data kommunikation och samrad
mellan renskotseln och andra intressenter (artikel I1)? | den etnografiska beskrivningen av renens
rorelser kommer affektiva dimensioner in i spelet. | artikel Ill utforskar jag fragan: Vilka ar de
kanslomassiga effekterna av GPS-data? Tekniska innovationer accepteras sallan och integreras i
lokalt sammanhang utan att ga igenom olika sociala processer. | artikel IV betonas fragorna: Hur
forhaller sig renskotarna till GPS-tekniken? Vilka ar effekterna pa relationen mellan ménniska och
djur? Baserat pa min analys drar jag slutsatsen att effekten som produceras av GPS-halsbandet
forstarker renskotarna pa tva nivaer; i det vardagliga arbetet samt i motet med andra intressenter
och byrakrater. Denna studie visar att traditionell kunskap ar viktig ndr man fattar beslut baserat pa

information fran GPS-halsbandet i konkreta arbetssituationer bade in situ och ex situ.

Studien har genomforts med aktors-natverksteorin (ANT) som inspiration. GPS-halsbandet som
teknik gynnar vissa former av handlingar och begransar andra. Inspirerat av ANT (Latour 2005)
betraktas renskotseln som ett ndtverk som formas av olika relationer mellan renar, institutioner,
teknik, forordningar och utdvare (renskotare). Att anvdanda ANT som ett verktyg i analysen har varit
anvandbart eftersom det tillampar en platt ontologi dar manniskor och icke-méanniskor, sasom djur
och teknik, i princip ar likvardiga. Aven om renskétarna dr de aktérer som ar mest framtradande i
materialet har denna forstaelse varit viktig. | praktiken ar det renskotarnas roster som genom
intervjuerna gett en insikt i betydelsen av GPS-halsbanden foér renskétseln. Renen har bidragit genom

att i praktiken visa hur de anvdnder landskapet genom sina rérelser.

Digital teknik i form av GPS-halsband ar ett av manga nya verktyg som anvands inom renskotseln. Nar
nya féoremal kommer in i vara liv skapas nya relationer och praxis. Inforandet av nya tekniker och
metoder kan skapa osdkerhet som kan leda till motstand och strdvan efter stabilitet eller acceptans
av forandringar. Observerade fenomen har beskrivits genom etnologiska metoder. De empiriska
uppgifterna samlades in genom en kombination av intervjuer, observationer och existerande
litteraturstudier genomforda mestadels mellan 2015 och 2019. Informanterna ar renskdtare som

deltar i dagliga renskotselaktiviteter och rendgare som inte deltar fullt sa aktivt. Sammanhanget for
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avhandlingen ar renskotsel i Jokkmokksomradet, och framférallt anvandningen av GPS-halsbanden i

vinterbetesomradet.

De fyra artiklarna i denna avhandling foljer forskningens empiriska grund, dar GPS-halsbandets roll i
renskotseln har undersokts ur olika vinklar. | de tva forsta artiklarna undersoker jag den praktiska
anvandningen av GPS-halsbanden, i de tva 6vriga artiklarna reflekterar jag 6ver de mer oférutsedda,
inre effekterna som anvandandet av tekniken kan ha pa renskétarna. | den forsta artikeln; Reading
the reindeer: New ways to look at reindeer and the landscape in contemporary husbandry diskuterar
jag hur anvandningen av digital teknik ar en process dar ny teknik gradvis blir ett naturligt inslag i
renskotselvardagen. Renskotarna uttrycker att tekniken inte kan ersatta renskdtarnas narvaro i
renskogen; istdllet kompletterar tekniken renskétarnas aktiva narvaro. Artikeln visar att traditionell
kunskap har stor betydelse for renskotseln och hur den anvands i kombination med tekniken. | den
andra artikeln; Without land, we are lost: Traditional knowledge, digital technology and power
relations, undersoker jag hur anvandningen av digital teknik starker renskotseln vid moéten med
tredje part. Genom att uppmarksamma hur renens rorelser materialiseras pa GPS-kartor undersoker
studien den digitalt 6verférda datans roll som bevis fér markanvandning i forhandlingar med till
exempel skogsforetag om markanvandning. Artikeln riktar intresset mot hur GPS-halsbanden blir ett
verktyg som forstarker renskotarnas rost i dessa diskussioner. Samtidigt pekar artikeln pa risken for
att ha en for stor tilltro till att ha tillgang till en fullstandig information genom den tekniska

Overvakningen av renen.

Artikel Ill, In the tracks of the reindeer: Emotional effects under the influence of digital technology,
undersoker den kdnslomassiga dimensionen som informationen har pa renskoétarna. Studien redogér
for hur renens rorelser materialiseras och hur renskétaren upplever dessa rorelser nar de ”laser”
GPS-kartan. Det finns tva motstridiga scenarier i centrum for denna artikel, dels en kénsla av kontroll
och dels en kansla av forlust av kontroll pa basis av samma information. Artikeln visar att
synliggdrandet av renens rérelser genom GPS-tekniken inte ar oproblematiskt. Artikel IV, GPS Collar:
The Use of New Technology in Reindeer Husbandry Against a Backdrop of Economic and Ecological
Change in Sapmi uppmarksammar processer for meningsskapande och tankar om vardet avseende
digital teknik dar bade materiella och immateriella aspekter ar centrala. Jag behandlar fragor som

hanvisar till kulturella och etiska dimensioner kopplade till anvandning av GPS-halsband.
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