
Pre View version. Scheduled to be published 2011 in Changes of Work in Knowledge-based 
Societies, Berlin: sigma verlag, editor Bettina Krings et al. The anthology is a result of the 
international workshop „Changes of Work in Knowledge-based Societies“ organised 28-29 
May 2009 by Institute for Technology Assessment and Systems Analysis, Forschungszentrum 
Karlsruhe GmbH in der Helmholtz-Gemeinschaft. 

Women, the Knowledge Society and ICT Access 
in the Reindeer Grazing Areas 
Maria Udén 

Introduction 

This paper is about inclusion in the prosperous “winner” networks and practices, 
caught by the term “knowledge society”.1 It tells about some people and a loca-
tion in the Arctic rims of the European Union. The process presented can be de-
scribed as enacted ambitions for knowledge society inclusion. Among the peo-
ple involved there have been researchers and professionals of several different 
nationalities and ethnic backgrounds. But, the Sámi, as represented by the local 
community engaged in the process, are central. The case study started with af-
firmative action for Sámi women in Jokkmokk, northwest Sweden, and ended 
up in future Internet research on a European arena. The Sámi is an indigenous 
people of northern Scandinavia and northwest Russia. As several of the Sámi 
groups, the Sámi in this Jokkmokk case study are semi-nomadic reindeer herd-
ers. Living and travelling in remote areas, where reliable telecom or broadband 
are not at hand, their situation as business owners and as citizens is strained. 
This happens at the same time as a public discourse says that we now have ac-
cess anywhere and at any time.  

A basic assumption in this paper is that increased scale and quality of inclu-
sion in the knowledge society is a sensible goal for promoting the general eco-
nomic development of a society as well as for those who are, at start, marginal. 
                                                 
1 Acknowledgement: The research leading to these results has received funding from the 

European Community’s Seventh Framework Programme (FP7/2007-2011) under grant 
agreement n° 223994. 
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This thought fits with the spirit of this case study and, as also displacement can 
be caught through a border phenomenon, together with the inclusion quest, it 
makes an analytically robust starting point. Of course, the term “knowledge so-
ciety” is a theoretical concept. The different results that people have tried to 
achieve throughout the course of the Jokkmokk case study have been of more 
concrete nature. In the course of the text, the case study and its context are es-
tablished. Initially, affirmative action and equal opportunities were the motivat-
ing factors, and one might say that this is still true, but along the way entrepre-
neurship and technology development have become the tools. Or, are they per-
haps the goals? Notably, the same women who started as affirmative action 
workers in their local community have been driving in both processes. To gather 
the various themes that arise from this situation where gender, ethnicity, tech-
nology and knowledge development meet, it is useful to think in terms of inter-
sectionality. An intersectionality notion is developed in this article, intertwined 
with theory about the routes to knowledge society inclusion. Information and 
communication technology (ICT) is studied in relation to gender, location and 
ethnicity. 

The material of the case study has been collected since 2001, using ethno-
graphic and participatory research methodology. Importantly, the paper reflects 
the author’s experience of furthering and at several occasions being executive 
manager of the projects from which the case study evolved (cf. Lindberg/Udén 
2008). This can be described in terms of action research, but can also be viewed 
as an expression of routine practice in university-based knowledge development. 
A senior researcher involved in research and development co-operation with 
non-university actors is a given candidate for leading the projects through which 
the co-operation is channelled.  

1 Routes to knowledge society inclusion 

If the aim is knowledge society inclusion, how is this achieved? And, what is a 
knowledge society? These two questions can be addressed jointly. One tech-
nique to address challenges for knowledge society inclusion is to take stance 
against the “success stories” of economies already thriving. Starting from the 
examples of such achieved successes, David and Foray consider the following 
characteristics decisive for a knowledge economy (cf. David/Foray 2002): 

(1) The acceleration of knowledge production with the emergence of knowl-
edge-based communities, i.e. “networks of individuals striving, first and 
foremost, to produce and circulate new knowledge”.  
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(2) The rise of intangible capital at macroeconomic level, basically the human 
capital, meaning that the decisive ability is “to create new knowledge and 
ideas and incorporate them in equipment and people”.  

(3) Growing speed of innovation including both formal and layman environ-
ments in the efforts, while innovation comes close to being the sole means 
to survive and prosper in highly competitive and globalised economies.  

(4) The revolution in instruments of knowledge where technologies for 
knowledge and information production and dissemination, among other 
capacities, offer remote access, enormous quantities of information, and 
enhancement of creative interaction.  

Besides comparing with already achieved successes, the issue can be addressed 
via experience from societies and nations that are engaged in processes towards 
inclusion. Mongolia’s path towards the knowledge society was investigated by 
Johnson et al. (cf. Johnson et al. 2005). This study is of particular interest for the 
Jokkmokk case study, as nomadism as well as remote location are shared factors 
for both. The analysis of Johnson et al. emphasises the “four pillars of the 
knowledge society” (cf. Johnson et al. 2005, p. 217): 

(1) ICT and connectivity: The backbone of a knowledge society is a well-
developed, well-maintained and affordable information infrastructure that 
allows access to and manipulation of the digital economy;  

(2) Usable content: The information available should be affordable, timely, 
relevant, readily assimilated, and in a language users can understand.  

(3) Infrastructure and deliverability: The new digital or dematerialised econo-
my is underpinned by a materialised and top-heavy infrastructure com-
prised of airports, railways, roads, trucks, warehouses, and physical ad-
dresses of people. A dematerialised economy without a physical infrastruc-
ture is of little use and can even create unmet expectations.  

(4) Human intellectual capability: The development of human capital facili-
tates development and economic growth. A knowledge society needs peo-
ple who can create as well as utilise knowledge to ensure not only sustain-
ability, but also prosperity. 

Neither of the above referred standpoints is unique in its conclusions. Instead, 
they were chosen for this paper because of the clear differences in their respec-
tive analysis. Their respective views on physical access and infrastructure are 
the opposite. One analysis puts this first, the other last. But, while there is disso-
nance there is also concord between them. One aspect common to both is that 
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neither addresses gender. This is of interest as women’s conditions are not obvi-
ously proceeding towards the better in the knowledge society. In a report pub-
lished by Orbicom, the International Network of UNESCO Chairs in Communi-
cation, Huyer and Hafkin, set the scene: 

“Worldwide the capacity of women to engage in the knowledge society is grossly under-
developed and under-utilized. Women are at risk of becoming increasingly marginalized 
in the knowledge society, where much more than access to and use of information tech-
nology is at stake. In the knowledge society women need access not only to new tech-
nologies but also to education, entrepreneurship and employment opportunities, and the 
ability to participate fully in knowledge-based activities” (Huyer/Hafkin 2007: 2). 

Gender theorists accordingly pursue that there is no automatically emancipating 
power in the progress of the knowledge (or information) society. The Indian ac-
tivist Anita Gurumurthy, founder of the Bangalore-based organisation IT for 
Change, writes: 

“New paradigms do reproduce old hegemonies and thus there are undoubtedly many mu-
tations to old hegemonies that can keep feminists busy, agitated and as overworked today 
as in our industrial age preoccupations. The IS [Information Society] paradigm does sit 
over existing structures of power […]” (cf. Gurumurthy 2006: 2). 

Old hegemonies, old values, are so to speak input variables in the negotiations 
that take place when ICT is implemented and knowledge society processes 
evolve (see e.g. Mörtberg et al. 2003). From Simone de Beauvoir onwards, the 
feminist tradition has been concerned with the “others” or “boundary makers” of 
modernity and with the fates these “others” face. We think of “the sexualized 
other, also known as women, the ethnic or racialized others and the natural envi-
ronment” (cf. Braidotti 2006: 32). Intersectionality theory aims to catch that in 
reality people are not present in society as discrete essential identities strictly of 
one sort or another. This observation is of importance for the Jokkmokk case 
study. As shown by Hooks (1982), if only one aspect of identity at a time can be 
accounted for, the reality of the least acknowledged people in society becomes 
impossible to mirror and to account for in theoretically grounded knowledge. 

It has been noted, however, that piling up designations of gender, race, age, 
and so forth one to another, tends to lock the knowledge produced into merely 
reproducing the inequalities revealed. For ICT studies, Wamala (2010) presents 
an alternative to the traditional intersectionality concept. When analysing the 
results of her field studies in Uganda 2008-2009, Wamala is struck by the fact 
that the predominant strategy to connote the problem of non-access is to think of 
it as being user-based. Whether it is with reference to inequalities, or ability, us-
ers are constructed as problematic, based on their ethnicity, gender, regional lo-
cation, or class formation. Wamala’s suggestion is to do intersectional analysis 
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of access instead of the people who supposedly “have” or do not “have” it. To 
clarify Wamala’s theory, we can here look at two situations from her field work. 
The first is when Wamala finds herself stranded in a remote countryside, among 
people whose language she does not speak and to whom she is a stranger. Her 
mobile phone is of no help. Repeatedly she tries to call her local contact for help 
but cannot reach him as the connection does not work. The solution is to catch a 
ride with someone passing by. Fortunately, in the car she stops, a nice and trust-
able person is sitting. The second example is given by the woman “Nora”, 
whom Wamala interviews. Nora does not own a computer and says in the inter-
view that she does not know how to use the Internet. All the same, it turns out 
that she regularly uses the Internet to speak with her son, who is overseas. Only 
that this happens via the help of another person, who has the know-how. Nora is 
one of the 87% of Ugandans who in the national statistics constitute the group of 
“non-users”. Wamala is one of the users. But in the situation where she finds 
herself in an area where the mobile phone does not work, it is obvious that the 
designation “user” does not follow her around. There is more to it than owning a 
mobile phone. On the other hand, Nora works around her perceived inabilities 
and makes use of the Internet through her relations with other people. This, as 
Wamala points out, is contradictory to the more familiar understanding of access 
which is confined to a user and his or her technology. To capture the fluid qual-
ity of access, Wamala puts forth the concept “non-/access”. With this concept, 
she catches how neither access nor non-access is a constant presence that fol-
lows one or the other person. Referring to Cisler (2000) and Warschauer (2003), 
Wamala finds that access is composed of multi-levelled intersections that, when 
merging, create moments of access. 

2 The research process 

The research presented in the article started in 2001 and is ongoing at the time of 
writing (2010) as part of an EU FP7 project (N4C). The academic home has 
throughout been Luleå University of Technology in Sweden (LTU). The meth-
odology has been inspired by a feminist tradition of working life research and 
science studies, and the so-called Scandinavian tradition for participative design 
(cf. Gunnarsson 2006; Mörtberg 1997: 29-60; Mörtberg et al. 2003; Aas 1999). 
The relatively long period of research has included a number of projects. In 
these projects, the local actors with whom the first project (WIS) was carried out 
have, together with some other local actors and a fairly stable and gradually 
growing group of researchers, in one way or another participated in gender stud-
ies on the one hand and computer science on the other. The author’s as well as 
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the others’ degree and type of involvement have of course varied throughout the 
process and the different projects (cf. Lindberg/Udén 2008). 

For the author, the first period of the research process was closely linked to 
the WIS project plan, but was carried out in a separately funded project (see 
more about WIS below). The research during this early period included much of 
ethnographic methods with interviews, observation and broad interaction both in 
the community and with relevant authorities. A photographic documentation of 
women reindeer herders’ work was produced by photographer and reindeer 
herder Lena Kuoljok-Lind. Cornerstones for the development of research themes 
and perspectives were the WIS core group meetings with women reindeer herd-
ers. Additionally, events and workshops for larger audiences generated input. 
(cf. Udén 2004, 2007, 2009) A component of interactive methodology was in-
cluded from the first project plan. This opened up Internet research and devel-
opment. From this point, project design has been important, and also this type of 
processes includes interactive and other methods (cf. Gunnarsson 2007).2 

In later stages, the author has had roles more intertwined with executive 
tasks and fund raising. Because of the type of relations that occur in this situa-
tion, the collection of research material is confined in particular ways. Plenty of 
documentation is generated, in the form of e-mails, project diary and other 
documentation. However, the detailed information gained in this role cannot be 
shared with a public audience as regular research. One reason is that being pro-
ject manager or coordinator means entering a role which is formally regulated 
by contracts. Also, the actors who have been present throughout the process are 
at this point easily identified by the public. Therefore, to a certain degree, what 
is revealed in this article is only such information that is publicly available. The 
totality of the process becomes the subject. In the ongoing N4C project (see 
more about N4C below), certain new information about the ICT use in the Sámi 
villages of the Jokkmokk area has been collected. However, the main part of the 
usage data and user feedback is to be collected during the last period of the pro-
ject, which at the moment of writing is being prepared.  

                                                 
2 An EU Interreg North Calotte project, CroCoPil, built on the idea developed from the 

WIS process in combination with interests among actors within the Arctic Council Sus-
tainable Development Working Group. The project as such generated user investigations 
from three Nordic countries. In this project, the author was a co-worker but did not col-
lect any of the data. A result of the need-finding based on focus group interviews and 
other methods were the CroCoPil concepts (cf. CroCoPil 2010). CroCoPil user investiga-
tions and the experiences from the project have contributed to other project designs. 
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3 Reindeer husbandry, women and the community’s practices 
today 

The average population density in Jokkmokk municipality is 0.3 inhabitants per 
square kilometre and the total population is 5,000 persons. Jokkmokk town, the 
district centre, counts 4,000 inhabitants and is situated slightly north of the Arc-
tic Circle. The municipality area is 17,735 km2. Jokkmokk is the centre not only 
for the municipality but also for several reindeer husbandry communities. One 
of these, Sirges, is the largest in Sweden with 400 members, ten to fifteen thou-
sand reindeer and a total grazing area of 13,370 km2. Sirges’ area stretches 
through parts of Jokkmokk via Boden and Luleå municipalities along the Lule 
River to the Gulf of Bothnia (cf. County Administrative Board 2010). The in-
dustry in Jokkmokk is based on hydropower, forestry and reindeer husbandry. 
The former two have decreased their numbers of employees since the mid-
1990s, and reindeer husbandry is again the largest employer (often self-
employment in micro-businesses). The reindeer companies are locally owned, 
which is not the case for hydro power and much of the forestry. Tourism is also 
relevant to the local economy. The combination of wilderness, mountain terrain 
and Sámi culture attracts tourists. In neighbouring municipalities, mining stands 
forth as economic motor while reindeer husbandry is a traditional livelihood all 
over the region. This whole area is characterised by a small number of popula-
tion centres spread in a vast land of forests in the eastern parts and with alpine 
mountains in the west.  

Reindeer herding with its subsidiaries has an ancient history in northern 
Fenno-Scandia, where it is coupled to the indigenous Sámi population. Sápmi is 
the Sámi word for the land where Sámi traditionally live and to which Sámi cul-
ture is coupled. This land encompasses northern Norway, Sweden and Finland. 
This population makes about 80,000 to 100,000 of the totally 300 million in-
digenous people in the world. Together, the different Sámi groups herd a total of 
up to 800,000 reindeer.3 Reindeer herding and nomadism are often, but not al-
ways coupled together. A reason for nomadism is that especially large herds 
benefit from grazing different pasture grounds throughout the year. Today, na-
tional legislation, unique to each country, controls the way reindeer herding is 
organised. In Sweden, reindeer husbandry is an exclusive right of the Sámi. The 
right to herd reindeer rests upon the conditions of being Sámi and having mem-
bership in a Sámi village, or grazing community as the term can also be phrased. 
The Sámi villages are juridical entities established by the Swedish State as pos-

                                                 
3 Figures about Sámi and reindeer herding are collected from Svensk rennäring (1999), 

Jordbruksverket (2003) and Sametinget (2010). 
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sessors of rights to use land and water for reindeer pasture and subsidiary liveli-
hood from activities such as fishing and hunting. To each village, a specified 
territory is designated. Geographically, a Sámi village is not a “village” as one 
would usually imagine the term, and it has nothing to do with where the villag-
ers actually live. Instead, as the Sirges example shows, the Sámi village can en-
compass quite a large area. In short, the Sámi village is the organisational basis 
for regulating the rights to herding reindeer in a given territory (cf. Rennärings-
lagen 1971). 

Though the Sámi villages as communal organisations possess the actual land 
rights, herding as economic activity is not communal, but organised in private 
enterprises. In Sweden, reindeer industry is composed of micro-enterprises with 
the owner as major work force. The usual case is that the only work force sup-
plement is temporary employees and the involvement of family members. The 
exclusive rights to reindeer husbandry in Sweden being reserved for Sámi can be 
seen as a measure to protect the indigenous culture. On the other hand, reindeer 
husbandry is the sole legal ground for Sámi in Sweden to acquire indigenous 
rights to land and water. Only class one active herders have the full rights neces-
sary for the traditional livelihood in the grazing territories. This premiere status 
is achieved via apprenticeship with family members and finally, formal accep-
tance by the Sámi village. The opportunities are however limited. Not all inter-
ested can possibly reach full membership. The available grazing is the limiting 
factor of the reindeer population. This makes that the reindeer of one owner lim-
its the possible size of the other’s herd.  

The communities included in this case study have their grazing territories 
broadly speaking along the Lule River, from its springs by the Norwegian 
boarder to the outlet in the Gulf of Bothnia. Depending on the conditions during 
winter, the reindeer may be herded from the Norwegian border through the wide 
forests and eventually over the ice to the islands of the Lule archipelago. The 
distance of migration can then reach 400 km one way. But, this is not a goal. If 
the weather conditions allow grazing, one does not take the reindeer that far. 
When the yearly cycle is presented to outsiders, the community members tend to 
start with the occasion in December, when all the reindeer of the village are 
herded from the mountains to a large coral situated in between winter and sum-
mer lands. There, they are separated into smaller herds and then moved to the 
more confined grazing areas in the forest land. During winter, close surveillance 
is needed as grazing is scarce. During this period, the herders drive their snow-
mobiles on surveillance rounds among the reindeer, watching for tracks of ani-
mals in the snow (see Figure 1). In April, the reindeer are again herded to the 
mountains, where the calves are born. At this time, all the reindeer of the village 
are moved at once and they will graze together throughout the rest of the season. 
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All through the long snow season, the snowmobile allows moving in the unset-
tled areas at a pace compatible with the requirements of every-day life. At the 
time of moving the herd to the summer lands, there is still snow in the forests 
and even more so in the mountains when the caravan reaches there. During the 
summer months, the need for surveillance is smaller, as there is more grazing 
and as the reindeer wander in areas far from settlements and industrial activity. 
During this time, however, herders and as far as possible their families stay in 
summer camps that are relatively close to the herds. In September, the large 
coral facility is again used for slaughter. On this occasion, the incomes from 
herding are eventually generated. The herd is then again let out to graze freely, 
until it is once more gathered, separated into smaller groups and moved to the 
forests and possibly the coast, if needed, for winter grazing.  

Figure 1: Woman herder by herders’ cabin. January 2002 

 

A woman filling petrol in her snowmobile. The picture was taken during the winter season, in 
January 2002. In the background: a reindeer herders’ cabin for shorter stays. 

Photo by Lena Kuoljok Lind  
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The ways of living are of course not static. The material culture of the in-
digenous population has changed significantly during the 20th century, as has 
that of the European society at large. These days, the households do not travel 
along with the herders and their animals all the year, as was the practice into the 
early 20th century. Schooling for the children and paid employment for spouses 
require a more stationary life. Yet, nomadism is still a factual part of community 
life and the households keep huts and houses in two or often three or up to four 
steady locations, while they additionally use tipis for the most remote and short-
est stays. Along the travel routes, small communal huts are built for the herders 
to use while moving or watching the herds. Chains of motorised vehicles put 
herding at pace with the times and create room for the herders to, for instance, 
spend more time with their families, as it becomes possible to travel distances in 
a single day that formerly would have taken much longer. Snow mobiles, lorries, 
motorcycles, and in particular task helicopters are used for transportation and 
herding. The chain of complementary vehicles effectuates the community’s an-
swer to the challenges posed and prospects offered by our times. It is intricately 
put together in order to fit the change of seasons and the different stages of hus-
bandry practice. For instance, during the snow season, one often sees snowmo-
biles being transported by cars to reach the rims of the unsettled grazing areas. 
Where skis were earlier used throughout, one can now drive to a suitable point 
as far as the roads go, park the car and exchange it for a snowmobile. Nonethe-
less, travelling and staying beyond infrastructure and settlements remains a main 
characteristic of the work. This makes the personal performance of the herders 
decisive for their business results as well as for their health, well-being and even 
survival while travelling, living and working in harsh and often hazardous con-
ditions (cf. Jernsletten/Klokov 2002). 

The reindeer industry is gendered in such a manner that a majority of the 
reindeer enterprise leaders are men, and the largest herd owners are men. The 
Swedish average counts one woman business leader out of eight reindeer herd-
ing companies. Swedish reindeer industry legislation used to explicitly prohibit 
the full herder status for women. While the gender specific language was re-
moved in the early 1970’s, much of the gender-biased practice remains. As na-
tional legislation has coupled herding business leadership to Sámi rights, the 
gender structure of herding business has significant effects among the Sámi be-
yond the scope of business itself. Women being marginal in herding affects their 
options and likeliness to remain in the grazing communities, which hold the le-
gal access to land and water and so make the indigenous lifestyle possible to 
maintain. It is called for to speak of a deeply consequential discriminatory prac-
tice affecting the Sámi women. This practice is found in multiple instances. It is 
reproduced among Swedish authorities as well as in the communities them-
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selves. Due to the construction of the legislation, the existent discriminatory 
practice negatively affects women’s opportunities not only to make a living in 
the traditional industry but also to maintain influence in community matters. 
Depending on the criteria used, 10-25% of the herders are women. The share of 
reindeer owners who are women is 30%. However, owning a reindeer is not the 
same as being a full rights class 1 Sámi village member. The largest herds are 
owned by men (cf. Amft 2000; Kråik 2002; SCB 2001; Udén 2007, 2009; 
Åström 2005). This was the context for Woman in the Sámi Village (WIS), 
which was the first in a series of projects that constitute this case study. 

4 Woman in the Sámi Village 

WIS was an effort to improve women’s prospects to remain in the particular 
husbandry community in Jokkmokk, but it also had connections to women’s 
gender equality activism in Sámi organisations and assemblies. In the project, 
two women were employed. Both were reindeer herders and first class members 
of their Sámi village. Activities concerning gender equality had been going on 
for some years before WIS. However, the woman who worked as WIS project 
leader had initiated the WIS project as such. She and the woman who came to 
work with her in WIS have remained a team throughout the process presented 
here. Already in the planning of WIS, research support from the nearby regional 
university, Luleå University of Technology (LTU), was invited. A partnership 
was formed between the local women’s team and the gender and technology 
studies group at LTU where the author of this paper was responsible for driving 
the process within the research environment. Ergonomics, effective herding 
methods, organisation and technology use, entrepreneurial development and pol-
icy questions were targeted. Besides the obvious steps of engagement with for-
mal and informal conditions that affect women’s conditions, including targeting 
attitudes towards women in the male-dominated herder profession, the project 
staff and a group of women in the village worked on the development of new 
routines and adjustment of technical systems to suit the local women and their 
factual situation. The women were thus aiming at better revenues and more in-
come opportunities. Ergonomic factors for women herders were targeted, and 
several ideas were launched for more effective herding routines, including new 
or changed technology use. Promoting entrepreneurial ideas among the women 
in the community and discussing policy questions of special relevance for 
women were on the agenda as well. The affirmative action was paired with an 
ambition to raise the income levels at large. The project workers were positive 
that unless the economy of husbandry business grows, the opportunity for gen-
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der equality will in reality never arise (cf. Udén 2008, 2009). Presently, many 
units generate incomes below the national minimum for sustainable SMEs 
(Amft 2000; Gustavsson/Johnsson 2000: 45-54; Nordin 2007). Why carry on 
this challenged livelihood? One woman interviewed during the first research 
period associated with affirmative action in the village talked about the turn of 
the seasons and the different conditions, the ways of working and set of tasks 
that uniquely go together with each season. There is always something to look 
forward to, she explained. Besides the nowadays rare and deeply satisfactory 
experiences the nature-based life offers, the nomadic practice remains necessary 
for the reindeer businesses, as for reproduction of the indigenous culture.4  

The two WIS staff will continue to be referred to in the further description 
of the case study below. From the point when ICT became a part of the effort, 
the Sámi Educational Centre in Jokkmokk and the staff of the Internet portal 
Same Net became a hub. Same Net as an Internet-enabled forum for Sámi all 
over Scandinavia was opened already in the 1990’s. The first steps were taken 
by the board of the Swedish Sámi Federation (SSR) in the early 1990’s, and the 
complete portal was available as from 1998, at that point run by the Sámi Edu-
cational Centre in Jokkmokk. In the ICT development process of this case study, 
the Sámi Educational Centre and the Same Net staff have been host for student 
projects and major project meetings and have kept and managed equipment and 
web content. The same have also been actively supportive in fund raising, in 
particular the Same Net staff. While WIS was very much an effort involving 
several of the women in the community, and especially the women reindeer 
herders, the efforts and concrete projects after WIS have included varying par-
ticipants. These have been local men and women, but also researchers from sev-
eral countries and business owners and entrepreneurs from throughout Scandi-
navia and recently the European Union. The reason why the two original WIS 
staff play a particularly important part in the case study is that they have been 
driving the process from WIS onwards. They are also the link from the first en-
gagement in working life development for women in reindeer herding to the ICT 
research that followed. 

                                                 
4 For further details about the modern indigenous life of the Sámi in Jokkmokk, see Beach 

(2001), which is a standard anthropological volume describing the year cycle among 
these herders. 
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5 From Objective 1 to the Seventh Framework Programme 

In the WIS project description, the significance of technical development was 
stated as a factor of importance for the promotion of women’s opportunities in 
the herding profession. The significance of the snowmobile became apparent in 
the WIS core group meetings, and generally in any discussion between the re-
searchers and community members or public servants working with the reindeer 
industry, the topic of the snowmobile would come up with regard to the question 
why so few women are active reindeer herders. In formal and informal settings 
alike, people would talk about the snowmobile as the main obstacle to women’s 
full participation in herding. One and the same statement recurred: “The snow-
mobile is too heavy for women!” As the snowmobile is indeed the one decisive 
equipment for the individual herder’s competitiveness today, it is a logical con-
clusion that if women were indeed unable to handle the snowmobile, it would 
effectively hinder their success as herders. It was agreed among the women 
herders that, in a number of situations, snowmobile handling was heavy. Never-
theless, they found the idea ridiculous that they at any given moment would be 
physically inferior to each male herder in the community. Manual labour and 
physical challenges are always part of the reindeer herder’s day. Snow mobile 
driving is just one part of it. Handling the reindeer, which are only semi-
domesticated, is one of the tasks where physical strength and endurance is re-
quired on top of knowledge and technique. The women found that both attitudes 
in the community and unfavourable, exclusionary arrangements in work organi-
sation added to forcing them into disadvantageous positions in relation to herd-
ing and to the snowmobile and its use (cf. Udén 2004, 2007). Snow mobile driv-
ing does bring occupational injuries and accidents at a significant level. It repre-
sents a major ergonomic problem for the herders, men and women included. 
During the WIS project period, one of the women reindeer herders and a man in 
her near family on separate occasions got injured in snowmobile accidents so 
that they were hindered for some time from taking part in herding. 

While the snowmobile was a central issue during the initial stage of WIS, in-
formation and communication technologies (ICT) were only marginal among 
the topics. This single factor set the process slightly aside from the mainstream 
industrial development of today. In other respects, the activities and strategies 
could be recognised as standard methodical development of working routines, 
business models and dissemination of knowledge, and as such could have been 
carried out in any European industry or community (in relation to the available 
resources). Where the implementation of ICT-based solutions would otherwise 
have been obvious steps, such manoeuvres were of limited interest to this com-
munity. This situation, cannot be understood other than in relation to the lack of 
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access in the grazing lands, at the very basic level of connectivity, which means 
that ICT is not available where the actual industrial activity in herding takes 
place. However, in this matter, a turning point came after the community project 
“Gender Studies Partnership” had established contact with the university’s com-
puter science department. In the spring of 2002, the partnership gradually was 
presented with the opportunity to possibly become involved in frontline net-
working development. To explain how this happened, it is necessary to return to 
the times as they were in 2001-2002.  

Figure 2: Young woman with wilful reindeer (January 2002) 

 
Photo by Lena Kuoljok Lind  

Since its introduction, the mobile phone has become much used among the rein-
deer herders. The coverage is by no means full in the grazing areas, but the Nor-
dic Mobile Telephony (NMT) system had provided a fairly good coverage, even 
if patchy in the central grazing areas. However, at the time WIS was run, the 
NMT system was being demounted and the residual GSM system had never 
provided comparable coverage in the rural areas. The situation was bewildering 
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as at the same time there was much upheaval around the 3G system which was 
about to be built, accompanied by advertising and public debate praising the ap-
plications that were about to become available for mobile use. Only that cover-
age was not to be expected in the reindeer grazing areas. In sum, the reindeer 
herders’ access to ICTs was diminishing while other sectors and regions in the 
country became increasingly saturated with access and applications. This was 
not obviously a matter which a single gender equality project could address. At 
policy level, the Sámi Parliament obviously discussed with the relevant minis-
tries and authorities. But, would it be possible to take measures locally? For in-
stance, could something be done in co-operation with the local university? The 
scope of the associated project at LTU included inviting additional LTU divi-
sions and individual researchers to take part in the WIS development activities 
and suggest further actions.5 The idea was to create a dynamic wireless network 
of peer-to-peer type, made possible by the use of Delay Tolerant Networking 
(DTN), which at this time was getting established as a new research area.6 The 
idea was to build it from a mix of mobile and (semi-)static nodes – a mix of 
small scale antennas and laptops or basically any device with wireless capacity. 
The realisation of the connectivity proposal became a shared goal between the 
researchers and the two WIS project workers. This was possible thanks to ap-
proval by the board of the grazing community, that is, by the owner of the WIS 
project.7  

The first part of the N4C project title, “Networking for Communications 
Challenged Communities”, tells about the instrumental aim, which is:  

                                                 
5 A meeting addressing the status and potentials of ICT was arranged, with representatives 

from WIS, the Sámi village, LTU, and the municipality. Henrik Micael Kuhmunen, prin-
cipal of the Sámi Educational Centre, was present at the meeting, and he formulated the 
blunt request to the LTU team: “We want 3G in the grazing areas.” After hearing from 
colleagues about this request, a visiting networking expert at LTU launched an idea for 
Internet connectivity that targeted the connectivity problems faced by the community in 
the grazing territory. 

6 The coordination of DTN development is organised by the DTN Research Group, 
DTNRG (www.dtnrg.org). 

7 Towards the end of the WIS project, the process could have taken different turns. With 
national funding and EU Objective 1 and Interreg North Calotte funding, the ICT initia-
tive went further. The first steps of research were carried out under the name “Sami Net-
work Connectivity” (SNC), and this was also how the dynamic DTN architecture origi-
nally launched in 2002 has been labelled. At the time of writing, the process is part of an 
EU FP7 ICT project with 12 partners in eight countries. The project is called N4C or 
“Networking for Communications Challenged Communities: Architecture, Test Beds and 
Innovative Alliances”. This three-year project started in May 2008. 
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“[...] the deployment and testing of ubiquitous and pervasive networking for communica-
tions challenged communities in a manner consistent with an overall vision for a future 
Internet that can encompass not just users and applications in well connected regions, but 
that can also reach out to rural areas” (cf. N4C Annex I 2008: 3). 

The subtitle “Architecture, Test Beds and Innovative Alliances”, on the other 
hand, indicates how the impact of this work is envisioned to come about, namely 
trough inclusive processes where alliances are created between local communi-
ties and members of the global community of ICT experts. This way of working 
has a background in the so-called Scandinavian tradition of participatory design 
and can be seen in the context of the recent Living Labs movement (Bergvall-
Kåreborn/Ståhlbröst 2009). Other influences for the formation of the project 
scope include discourses furthered during the World Summit of the Information 
Society (WSIS) (ITU 2010), community informatics (Gurstein 2000), and the 
gender and technology studies methodology developed at LTU during the 
1990’s (Mörtberg 1997; Mörtberg et al. 2003). 

WIS was an EU Objective 1 structural funds project, run during 2001-2003, 
by one of the Sámi villages in Jokkmokk.8 

The aim of Objective 1 was to 
“[...] support the takeoff of economic activities in these regions by providing them with 
the basic infrastructure they lack, whilst adapting and raising the level of trained human 
resources and encouraging investments in businesses” (cf. Objective 1 2010). 

In Sweden, the Sámi Parliament distributed Objective 1 funding dedicated for 
the Sámi interests and reindeer husbandry. The European Union’s Seventh 
Framework Programme (FP7) aims to improve and develop the research capaci-
ties and capabilities of the Member States. The programme shall “take European 
research to the forefront” (cf. European Union 2010). From catching up via Ob-
jective 1, the effort has thus moved ahead to the European forefront. Several 
people have at different points been decisive for the process from WIS to N4C.  

When assessing this process, it is significant that the WIS project leader 
took the initiative to seek contact with the regional university. After the commu-
nities were challenged by the launch of the DTN solution for communications, 
in parallel to the university actors seeking research funding, the WIS project 
team independently of the university actors located additional partners that 
would be able to make a difference in driving the process. Local actors, includ-

                                                 
8 In Objective 1 2000-2006, the Structural Funds were directed to regions with particularly 

low gross domestic product (below 75% of the Community average). To “qualify”, a re-
gion had to be characterised by a low level of investment, a higher than average unem-
ployment rate, a lack of services for businesses and individuals, and a poor basic infra-
structure. 
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ing the Same Net staff based at the Sámi Educational Centre, supported the ef-
fort through different measures. The two former WIS staff established a limited 
company aimed at exploiting ICT solutions for reindeer industry, and from that 
position they had a significant role in driving the process towards an FP7 appli-
cation and an established consortium. In parallel to the local activity, university 
actors and people working in Internet standards organisations and other envi-
ronments associated with the governance of the Internet were active as well. 
Without this involvement and drive of expertise, an advanced ICT project like 
the N4C project would not have happened. However, there is a reason why an 
activity has emerged that is directed to Jokkmokk. In sum, the co-operation that 
started with “Woman in the Sámi Village” continued with a series of projects 
that brought the SNC proposal further towards realisation. Some of these pro-
jects were owned by the university and some by the grazing community (cf. 
Lindberg/Udén 2008, Lindberg/Udén forthcoming). A milestone was achieved 
when the functionality of SNC was proven in field tests, providing cached web 
access and e-mail traffic in the community’s summer territory in 2006 
(Doria/Udén 2006; Lindgren/Doria 2007; Udén/Doria 2007). 

6 ICT access and location – saturation and shortage in the 
reindeer nomad experience 

The SNC idea opened the prospect of access to services such as e-mail and the 
World Wide Web in places where people lived and worked and where today 
communications or infrastructure are not within reach. The price, if one can 
speak in such terms, for this robustness was delays. How come this was of inter-
est? Beach (2001) described how Sámi reindeer herders of today use and are af-
fected by modern technology:  

“The long ski trail left in the snow still speaks of an age-old adaptation as essential to the 
life of a reindeer herder now as hundreds of years ago. But, should we follow this track, 
it might well lead us to another trail, a broader one cut by a modern snowmobile, which 
the Saami call a “scooter”, and overhead we might find a great span of cables carrying 
power from the numerous hydroelectric dams to the towns and cities, railroads and 
mines” (cf. Beach 2001: 7). 

Beach’s anthropological account was originally printed in a Swedish edition 
1993 and written as early as 1975 (cf. Beach 2001: x). Thus, the conditions de-
scribed anticipate the information technology revolution, at least in so far as its 
impacts had reached the every-day life in Jokkmokk. To the description by 
Beach can now be added that as part of the semi-nomadic practice, the herders 
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nowadays literally wander between ICT affluent locations and those where ac-
cess, if available at all, is patchy, limited, and costly. Going by car with a group 
of herders along the roads in the grazing area, one can note how seemingly sud-
denly, without warning, they take up their mobile phones from pockets and 
sacks, turn them on and make a few calls. Repeatedly travelling the same routes, 
they know the spots that mobile telephone masts reach. This is a new gradient to 
consider; ICT access has become a constituent of the landscape.  

The Swedish national policy to subsidise the deployment of broadband in 
remote and sparsely populated municipalities has made that also a municipality 
like Jokkmokk, with 0.03 inhabitants per square kilometre, is “online” today. At 
least this goes for the municipality centre of Jokkmokk town and the larger vil-
lages along the main roads. These (comparatively) large places are often where 
the Sámi village members have their winter homes. As the address of the winter 
homes generally is where the community members are registered as residents in 
national accounting, these members will be included in official statistics as citi-
zens with full access to ICTs as the Internet, fixed and mobile telephony, and 
television and radio broadcast. Why this affluent state would not be “enough”, 
why DTN development was of interest, or should we say why the statistics are 
misleading, is a matter of cultural diversity and the fact that the economy of 
reindeer industry takes place beyond the built environment. As noted above, ICT 
use was not considered as a major concern in the original WIS development ef-
forts, which can be attributed to the non-presence of these technologies in the 
herding areas. From a social perspective, one can note that using up-to-date 
communication options is as attractive for the herders as for any European citi-
zen and small business owner; everyday details need to be sorted out with fam-
ily, colleagues and business contacts; authorities and public services need to be 
contacted on behalf of oneself or perhaps an elderly family member or child, and 
so forth. These people are members of an indigenous community. Nonetheless, 
one should be aware that all the details that make up citizenship need to be taken 
care of by the reindeer herders as much as by any citizen who aspires to a sus-
tainable place in society for oneself and ones family. 

The ICT access gradient experienced by the herders changes over time. This 
does not happen, as one could assume in this information society era, in a direc-
tion where connectivity and access options are consistently increasing. 
Throughout the last decades, the community has experienced how new technolo-
gies have been deployed and made commercially available only to be pulled out 
again – out of the area or out of service. This includes, first, the analogue Nordic 
Mobile Telephony system (NMT) and later its digital replacement. The full 
depth of the access gradient is perhaps best explained by that even satellite cov-
erage is limited in the Arctic (cf. Beck et al. 2007). Commonly, satellite commu-
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nication is envisioned as the concluding “final option” in otherwise non-access 
areas. But in combination with the mountainous topography and the lack of in-
frastructure in the grazing territory, the scarcity of satellites serving the Arctic 
puts constraints to utilising even this connectivity option. At the other end of the 
access situation, that is, in the winter homes, the herders may even be able to 
choose between service providers and means of delivery for Internet access, te-
lephony, television, radio broadcast, and so forth.  

7 Knowledge communities – Technical research and 
development 

As one of the main goals, the N4C project aims to develop a robust access solu-
tion for nomadic use where other options do not reach, are too costly or for other 
reasons impracticable. The nomadic infrastructure is based on wireless links and 
the evolving Delay Tolerant Networking (DTN) concept (cf. Cerf et al. 2002). 
As heritage from SNC, the SNC architecture is one of the starting points for the 
N4C research:  

“[The architecture] involves using the DTN bundle protocol to relay data between gate-
ways using opportunistic routing through fixed and mobile relays. The mobile relays pe-
riodically travel between the residential communities, meeting at points where data bun-
dles can be exchanged and at locations where gateways to the Internet are available. For 
use of the system in remote areas intermediate nodes are placed at chosen points. These 
intermediates are not connected to the Internet but serve to store and forward traffic 
from/to mobile nodes that pass the node even if not at the same time (passing travellers, 
hikers, aeroplanes, etc.)” (N4C Annex I 2008: 7).9 

A main input from the process that started with WIS is the routing protocol 
PRoPHET, currently a global benchmark in DTN routing (cf. Lindgren et al. 
2009). Overall, the networking research around this very northern and remote 
community has commenced several pioneer steps. The first steps of the chal-

                                                 
9 To explain the technology shortly, the idea is a network made by portable equipment that 

can be set up where needed. The traffic is transferred through a peer-to-peer arrangement, 
and this is made possible by the delay tolerance. Normally, peer-to-peer requires real-
time connections, but the DTN technology allows store and forward routines. Wireless 
routers can be placed strategically to effectively gather the traffic for further transfer. In-
stead of relying on fixed infrastructure, the traffic is carried by mules. These mules can 
be for instance PC’s or handheld computers with wireless capacity, carried by trackers or 
placed in boats or helicopters (to mention options that are realistic in the case.) (N4C 
2010). Of course, the technology is still in research and development – otherwise it 
would hardly be the subject of a Seventh Framework project. 
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lenge drew together three Swedish universities, and as demonstrated by the 
above quote, leading American experts have been dialogue partners from the 
start in 2002. N4C added a leading European environment for DTN research, 
Trinity College Dublin, to this group.10 Two LTU PhD students carry out ap-
plied network construction in the herders’ lands in each test season. In this work, 
the team is exposed to conditions that computer scientists and systems develop-
ers do not normally have to deal with to any greater extent. In networks put up 
in the more office type of working place environments, several technicians and 
engineers have, so to speak, already paved the way for these groups. Civil engi-
neers, construction engineers, builders and architects organise our sheltered, 
built environments, where such as weather, wind and wild animals do not dis-
turb. Electric power is provided in an orderly manner – at least, in the industrial-
ised world. In the field, or as in this case, under the circumstances in which the 
reindeer herders work and live, the team must accomplish so much on its own 
that need not be thought of in the laboratories. If a piece of equipment is placed 
in nature, nature’s fractions and creatures will respond. Condensation damages 
the circuits. Birds pick on the casings. Trees and leaves grow and change the 
horizon. When walls, doors, ventilation, heating and climate systems, janitors 
and cleaners are not around, there are so many more details that require plan-
ning, attention and correction along the way. Last but not least: How to organise 
the provision of power supply? Solar panels are included in the N4C experi-
ments, though their capacity is limited by the Arctic Circle.  

The expert and “coming generation” involvement in a small rural population 
can be described by a common knowledge society definition:  

“A new kind of organization is spearheading the phenomenon: knowledge-based com-
munities, i.e. networks of individuals striving, first and foremost, to produce and circu-
late new knowledge and working for different, even rival, organizations. One sign that a 
knowledge-based economy is developing can be seen when such individuals penetrate 
conventional organizations to which their continuing attachment to an external knowl-
edge-based community represents a valuable asset. As members of these communities 
develop their collective expertise, they become agents of change for the economy as a 
whole” (David/ Foray 2002: 1). 

The N4C process can be described as a meeting between a local community and 
a knowledge community. Much interest has been paid to the knowledge com-
munity by policy makers and others interested in developing economies of dif-
ferent scales. Richard Florida called this group “the creative class”, and while 

                                                 
10 At Universidad Politécnica de Madrid, a multi-disciplinary group with expertise in areas 

such as air-interface technology and robotics is involved. At LTU, as in the other N4C 
partner universities, PhD students are engaged. 
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giving advice to political leaders he stated the need to attract this group to their 
regions in order to build success (cf. Florida 2002). In the Jokkmokk (or WIS-
N4C) case study, a gender equality project for rural women working in a tradi-
tional industry has met with great interest from members of the creative class, or 
knowledge community, directing their interest to a sparsely populated and re-
mote municipality. 

Figure 3: Children are part of the local community meeting the test team 
members in on-site tests 

 

Photo by Luleå University of Technology 

8 Indigenous women leading in the innovative alliance 

Mobile phones are used when the conditions allow, and the Internet has been 
used by the Sámi via Same Net since before the World Wide Web had gained its 
present impact. The data at hand also tell that the original WIS staff – the two 
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women reindeer herders – in the mid 2000s started a company with a technolo-
gy-based business idea. This company is now a partner in N4C. A purpose of 
this company is to refine the animal (reindeer) tracking system which the owners 
have developed. But this business idea is not the sole involvement the owners 
have had in the process. Throughout the WIS-N4C process, the original WIS 
project workers have taken part in and driven several other sub-processes and so 
communicated the nomadic ICT idea to all – from scientists to neighbours, poli-
ticians and civil servants. On different occasions they have visited UN and EU 
summits and exhibitions, as well as regional and local arrangements. However, 
among all opportunities that have come about, it is noteworthy that these women 
have put their main personal investments in a reindeer husbandry application, 
forming a limited company around it. A number of themes have circulated in the 
alliance’s discourse. These could have been alternative choices. For instance, 
one of the women is a preschool teacher. Thus, distance education, which is 
brought up in virtually every thinkable e-inclusion, ICT policy and digital divide 
discussion, could easily have been their choice, all the more since it has had a 
place among the gains envisioned as possible through the SNC system. (cf. 
Doria/Udén 2006). 

On several occasions, we who have been involved have asked ourselves if 
not – to speak with Gurumurthy (2006) – old hegemonies have played a part. 
After all, there have been moments when both gender and ethnicity have seemed 
to matter more than the quality of our efforts. The moments when this has per-
haps worked to our advantage are of course easier to accept than those when 
such things have stood in our way. For instance, it has been easy to gain media 
interest for the efforts. The extent to which such interest has in real terms been 
helpful for the efforts themselves is not clear however. Though promoting 
women reindeer herders may have positive connotations in many instances, it is 
not necessarily possible to conceptually combine ICT development with Sámi 
women in the context where the Sámi reindeer herders’ identity is in real terms 
constructed (Johansson/Udén 2008; 2010; Lindberg/Udén 2008; Lindberg/Udén 
forthcoming). Questions about gender, ethnicity and development are important 
to keep asking. Nevertheless, coming to conclusions is a matter of asking multi-
faceted questions. Referring to the concerns expressed by Huyer and Hafkin 
(2007) and shared by many other feminists and gender equality activists in the 
ICT area that women are at risk of becoming increasingly marginalised in the 
knowledge society, it can be noted that women are deeply involved in furthering 
the WIS-N4C process itself and that women gain employment and business op-
portunities along the way during the research and development process. Gender 
equality and affirmative action for women have been explicit main goals in a 
minority of the projects that have made this possible. But it is questionable if 
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this gender inclusive process would at all have come about without them. Put-
ting it in simple words, the women reindeer herders have through the WIS-N4C 
process transformed from supposedly inferior snowmobile drivers (as compared 
to male herders) to knowledge society entrepreneurs. Affirmative action was the 
ticket for getting in. The WIS project provided a platform for establishing new 
contacts. 

Has the innovative alliance brought change, either positive or negative, to 
these SME owners and the other women of the community originally thought of 
as beneficiaries of WIS? At this point, this is not clear. The leaders of WIS 
started out as reindeer herders, that is, women in a male-dominated, masculine 
profession. In the process described here, their situation has remained the same. 
Furthering the WIS-N4C process, they have stepped into yet more of the same, 
in a statistically male-dominated, symbolically masculine environment of tech-
nical research and development. As owners of a technology-intensive SME 
start-up that is aimed at exploiting an idea for animal tracking, they combine all 
these male-dominated worlds: reindeer husbandry and technology R&D.11 It is 
not obvious how this should be interpreted. Given the above facts, it is possible 
that the status quo has been kept. This is assumed when the WIS-N4C process is 
compared to the knowledge economy as described by David and Foray, which is 
characterised by a growing speed of innovation including both formal and lay-
man environments, as innovation comes close to being the sole means to survive 
and prosper in highly competitive and globalised economies (cf. David/Foray 
2002). Societies as economies are made of people and, if the above holds for 
“people”, should it hold for “women” as well? At the end of the day, not to be 
ruled out in the fierce competition but simply defend the place one has may be 
an acceptable reward? Not “all” women in the community have been directly 
affected by the WIS-N4C process, but those who have been can distribute some 
of the good that comes out of it in accordance with their own judgements and 
aims. In their capacity as full reindeer herders, the former WIS leaders are 
authorised to give the research team access to the herding locations and the 
meeting with “nature”. These partners can offer and decide about resources of 
tangible value for the research process and its profile among other technical re-
search efforts.  

The learning would be that an analysis of how women’s situation is affected 
by knowledge society processes risks to loose valuable information if based on 
the assumption that women are a homogeneous category. Moreover, taking just 
one step of differentiation in the analysis will not necessarily give the full pic-

                                                 
11 For instance, Nutek (2007) has shown that less than 20% of the public financial business 

venturing support has been allocated to women entrepreneurs. 
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ture, let’s say, of “women” and “indigenous women”. If the case description 
would have stopped there, the process could have appeared more fantastic than 
the more contextualised analysis gives at hand. Are these women just doing 
something quite corresponding to what they have always done, just that the 
times have changed so that the context they need to deal with is different? If this 
suspicion takes some of the glamour out of the case, the insights given by taking 
the analysis further indeed blur gender and ethnicity as categories in relation to 
leadership.  

9 Access and intersections of culture and location 

A feature of the N4C system is its placement in nature. Basically, it has been 
created as a means of communication in unsettled areas – for use in the camps of 
the semi-nomads. In N4C, also capture of meteorological data and applications 
for hunters and hikers are investigated. In “nature” is also where the tests in the 
N4C project are carried out – that is, in field tests. This puts the mainstream ICT 
developer and development team to the test. The key component of this techni-
cal solution is not derived from urban settings, but from another very interesting 
encounter with nature that humans are presently involved in. During the tenta-
tive development stage of this technical idea, there was communication between 
the Department of Computer Science at LTU and the USA-based group that was 
then in the process of composing the Internet draft where DTN was first speci-
fied: Delay-Tolerant Network Architecture: The Evolving Interplanetary Inter-
net (cf. Cerf et al. 2002). The origin of DTN was at its time known as inter-
planetary networking. The time restraint of the “normal” Internet does not allow 
the long roundtrips that are inevitable in communication between the earth and, 
for instance, Mars. As communication between planets and spacecrafts gradu-
ally grew into a practical problem, interest rose for automatic computer commu-
nication that would be able to handle “delays” (compared to end-to-end connec-
tivity on earth). To those involved in this work, it then became evident that the 
solution they were working on was of relevance for many terrestrial scenarios as 
well. The initiative within the community in Jokkmokk and DTN’s occurrence 
met in time. This was manifested in the above mentioned Internet draft, where 
terrestrial applications of DTN where listed: 

“The Sami people in Lapland live in widely dispersed communities in remote areas and 
are not well served by either wired, fixed wireless, or satellite Internet service. They do, 
however, frequently travel on snowmobiles from community to community, and congre-
gate at work sites and larger towns. To effectively serve this environment, an architecture 
is required that can embrace intermittent, probabilistic connectivity, store and forward 
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operation, and high and variable delays. (The architecture described in this document 
meets these needs.)” (cf. Cerf et al. 2002: 11).  

Presently, Internet connection is not available to the community while being in 
the grazing areas. Also mobile phone systems and even radio broadcast are only 
intermittently available. Speaking with Johnson et al. this is of relevance to the 
observation that access to and manipulation of the digital economy requires “a 
well developed, well maintained and affordable information infrastructure” (cf. 
Johnson et al. 2005: 217). Johnson et al. argue that the digital, “dematerialised” 
economy is underpinned by a “materialised” infrastructure and that one compo-
nent in that underpinning is physical addresses of people. A nomadic population 
challenges the concept of physical addresses – indigenous, traditionally nomadic 
populations and the “post modern” nomads alike. The difference comes with the 
infrastructure available in the respective areas where these nomads travel. To a 
business traveller or “post modern” nomad it may appear as if time, place, and 
distance have lost their significance with the advent of mobile telephony, wire-
less networks, and super fast broadband. The meeting with the reindeer nomads 
brings forth the materiality of networking, the limitations of any technical sys-
tem and thus the limited extent to which we can indeed be freed from the re-
straints of time and place, by the mere existence at the abstract level, of oh so 
appealing solutions. The Sixth Framework Programme Coordination Action 
“Analysing Broadband Access for Rural Development” (A-BARD) argued ex-
plicitly along these lines and expressed the worries that are easily raised when 
viewing the ICT development from a rural perspective: 

“Depending on the definition of what a rural area is, it can be stated that 25-40% of the 
European population still lives outside major cities and towns. New technologies and in-
frastructures for advanced communications are being introduced in towns, cities, and in-
dustrial areas and in certain more fortunate rural areas. All rural areas need comparable 
information technology, telecommunications and broadcasting infrastructures to urban 
centres if they are to compete for jobs and develop a more balanced economic activity 
with diversity of employment. The real danger is that rural areas will increasingly lag be-
hind urban areas. If corrective steps are not taken, enabling ICT systems will tend to con-
centrate in cities and core regions and opportunities for rural revitalisation through the 
use of these technologies will continue at a slow pace” (cf. A-BARD 2006: 2). 

David and Foray (2002), on the other hand, maintain that the distinction fre-
quently drawn between the information society “haves” and “have-nots” is 
overly simplified, as is the notion that there has emerged a “digital divide” that 
can and should be overcome by providing universal technical access to the 
Internet: 

“[...] the more difficult and in a sense more fundamental problems are not simply those of 
providing greater technological access to information streams. Rather, they involve fur-
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nishing people with the cognitive capacities and intellectual frameworks than enable hu-
mans to interpret, select and utilise information in ways that augment their capabilities to 
control and enhance the material circumstances and qualities of their existence” (cf. 
David/Foray 2002: 10). 

The WIS-N4C case study cannot confirm such an unconditional assertion. Com-
paring the routes to knowledge society inclusion laid out by David/Foray and 
Johnson et al. respectively, the latter identify steps, and an order of steps, that 
mirror the challenges of the Jokkmokk reindeer herders. First they place ICT 
and connectivity, followed by usable content and, as third in the list, infrastruc-
ture and deliverability. Human capacity is only step four. It is not that David 
and Foray do not see a role for ICT in the success stories of the knowledge soci-
ety. In their view, this role revolves around “the capacity of the new information 
technologies to enable better integration of knowledge through helping bring 
down the cost of transporting it” (cf. David/Foray 2002: 19). Interestingly, they 
so provide the explanation of why ICT access also matters in the grazing areas. 
This is what access in the grazing territory is about: access where information 
and knowledge are generated and where retrieving information can in real terms 
make a difference. This is what the quest has been about in the series of projects 
from WIS to SNC and N4C: better integration of knowledge in reindeer indus-
try, less cost for transporting it. 

10 Knowledge society capacity and access intersectionality  

A Sámi individual may have access in his or her capacity as member of a multi-
ethnical modern society as Sweden.12 This situation is experienced by many of 
the herding families in their winter homes; most likely it is so for the children in 
school and perhaps for the spouses in their paid employment. This, however, 
does not give access for the reindeer nomadic culture. In his book about the 
Jokkmokk herders, Hugh Beach caught the minority situation in a manner that 
speaks also about the access situation: “Being incorporated into the Swedish so-
cial welfare system has given a comfortable life and a future (though maybe not 

                                                 
12 Swedish authorities do not register citizens by ethnicity. Therefore, the education level of 

Sámi cannot be statistically evaluated. But the fact that many Sámi are teachers, engi-
neers, researchers, artists, etc., that is, are members of the creative class, as termed by 
Richard Florida (2002), should be easily verified. For instance, this goes for the author of 
this article. Thus, if education comes first, how can the conditions experienced by 
Jokkmokk’s reindeer nomads be explained? 
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a Saami future)” (cf. Beach 2001: 27). The content in the brackets is the key.13 
The issue of access in the grazing areas can be formulated as a paraphrase of 
Beach’s formulation: The value at stake is not the individuals’ future but their 
Sámi future. The concrete effects of access in terms of infrastructure and con-
nectivity does not negate the power of intangible capital or human intellectual 
capability demonstrated in this case. The insights and capacities demonstrated 
by the local actors in Jokkmokk and the Sámi villages show that the local part-
ners have not been passive receivers, informed by the social sciences researchers 
and ICT experts to become knowledge entrepreneurs in their community. The 
opportunity for the local-global meeting came through coincidence, one may 
say, but the viability of the process was prepared at local level. In this respect, 
the above referred conclusion of David and Foray, that peoples’ capacity comes 
before technology access, is certified. However, this is not such a strong argu-
ment that the factor of difference between individual inclusion and the inclusion 
of cultures can be dismissed. Rather, the WIS-N4C case study would suggest 
that both factors coincide. Wamala’s access intersectionality theory brings the 
different sides of the coin together (cf. Wamala 2010). Access or non-access is 
no constant presence or permanent trait that follows the individual. Instead of 
seeing either/or, we can think of a fluid state of non-access rising from intersec-
tions that create moments of access when merging. With this notion, the situa-
tion of the herders travelling through a landscape of access gradients is perfectly 
caught. Wamala also suggests that one dimension of access is that we gain it 
through others. This is one aspect of the multi-levelled intersections that, when 
merging, create moments of access. Wamala’s example with Nora, the supposed 
non-user who regularly is an Internet user thanks to that she can find help from 
others, demonstrates the principle. In the case of WIS-N4C, the scale is different 
but the principle is the same. None of us have ICT access thanks to our sole, in-
dividual accomplishments. Being part of a group or society that organises the 
prerequisites for its members having ICT access is eventually a term we are all 
faced with. This becomes obvious through the WIS-N4C process, as the contacts 
between local actors and knowledge communities have created new ideas on 
how to technically meet the herders’ needs. The reciprocal gain includes the in-
put to Internet design that arise from working on the conditions that the reindeer 
herders live and work with and that go beyond the built environment. 

                                                 
13 In this article, the spelling “Sámi” is used. As other spellings also occur in literature, 

quotes can contain alternatives, e.g. “Saami”. 
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