
Reindeer and frozen stories: Feminist dreams about alternative technologies and 

cultural diversity 

 
 

In the critical period when I had just presented my doctoral thesis, gender and technology 

studies pioneer Christina Mörtberg, had a key role for what developed to, what can be 

described as my major ‘post doc’ project. A woman from one of the reindeer herding 

communities along the Lule River had called her and asked if someone from the gender 

studies at Luleå University of Technology (LTU) would like to help in a women’s project, 

that she was planning in her grazing community. I assume Christina knew I would be 

interested. By now, this ‘post doc’ is approaching its ten years anniversary. One must say that 

the time Christina took to hook me on to this work, have paid off with a rather convincing 

factor.  

 

The effort started with affirmative action for women in reindeer husbandry but, the topic 

changed and, its current form is a three year European Union 7th Framework Programme 

project, within the area of future internet research and experimentation. From a topical point 

of view, this development may not be totally logical. If considering l’air du temps however, 

the progression almost seems destined. It all started in the early 2000’s and even if the 

dot.com bubble had burst, this hardly meant that the excitement over either 

telecommunications or the internet had faded. Nokia had saved the Finnish economy and 

turned the country to something incredibly hot and successful. (Castells/Himanen 2002, 

Vehviläinen 2009) The Swedish Government launched its policy An information society for 

all. (Ministry of Industry 2000) Broadband was built in the most remote communities1 and 3G 

was about to be launched.   

 

If there was (is?) a hype, this does not necessarily exclude the possibility of parallel drivers, 

as for instance that in processes of information and communication technology (ICT) 

development and implementation there may be potentials for improvement of women’s 

conditions.  

 

ICT as driver of economies and competitiveness 

The expectations that ICT involvement is a condition for national, regional and business 

competitiveness are regularly furthered in formulations that have by now become well known 

and are seen in many different settings. Often, the formulations are sweeping and not 

substantiated, but there is conviction behind. In i2010, the European Commission explained 

why the European Union needs to have an active strategy for making use of the potentials of 

ICT: 

 

“Differences in economic performances between industrialised countries are largely 

explained by the level of ICT investment, research, and use, and by the competitiveness 

of information society and media industries.” (European Commission 2005, p. 3) 

 

In the recent review of the i2010 strategy, the European Commission’s outlook had not 

changed: 

 

                                                 
1 It is estimated that the total turnover for these broadband projects 2001-2007 was 7 600 million SEK out of 

which the Swedish Government contributed with 51%. (Ministry of Industry 2008, p. 14) 



“ICT, and in particular the broadband internet, is a crucial component of the European 

economic recovery plan. ICT accounts for half of the rise in EU productivity and 

available high-speed broadband is key to new jobs, new skills, new markets and cutting 

costs. It is essential to businesses, public services and to making the modern economy 

work. This has been recognised in the Commission’s proposals to speed up economic 

recovery by smart investments in broadband networks in rural areas, endorsed by the 

European Council, up to €1.02 billion.” (European Commission 2009, p.3) 

 

The above tells about nations and their unified accomplishments. The feminist question would 

be if, the same technology regime, which can play such a role as described above, for a 

gendered society, can be instrumentally used for promoting changes in gender relations. And 

yes, the conviction or at least suspicion that strategic use of ICT can better women’s positions 

has been demonstrated in feminist as well as mainstream discourse. Bangalore based IT for 

Change works with ICT access for women in rural communities, who have very limited 

economic resources. Writes founding member of IT for Change, feminist and activist Anita 

Gurumurthy:    

 

“ICTs also allow for a strong shift in the Information and Communication (I and C) 

architecture at the community level, in areas beyond the local media space. Telecentres 

owned and controlled by women in our project we feel hold much promise for women to 

emerge as new brokers of critical institutional linkages. Where women are central to 

telecentre processes, as in the case of Dhan Foundation’s initiatives, their status is 

redefined in the new roles they perform as mediators of information, communicating 

and interacting with external institutions on the behalf of the community.” (Gurumurthy 

2006, p. 3) 

 

The conclusion is thus, that ICT processes have mattered for women’s status. Anita 

Gurumurthy’s conclusions find support among Indian scholars. Based on global and national 

reports and statistics and, a case study from Kerala state in India, Prasad and Sreedevi (2007), 

settle that the majority of the world’s poor are women, and pursue that strategically targeting 

women’s situation in the processes of ICT development and implementation, is a chance to 

counter this fact. According to Prasad and Sreedevi, the possibilities come from the areas: 

employment, micro businesses and access to information on such as citizens’ rights. “The 

potential of ICT as a technology for promoting micro-enterprises by poor women”, the authors 

find, “is still unused in many countries”. (Prasad/Sreedevi 2007, p. 107) The prospects however, 

cannot be expected to come about without careful strategies. Anita Gurumurthy emphasizes 

new roles, not yet “frozen on gendered lines”. Herein also lies “the possibilities for a 

redefined citizenship, in the ways women can connect with and negotiate their rights with the 

state thru new infrastructure.” (Gurumurthy 2006, p. 3)  

 

 

Dreams, means and feminist technoscience 

At the time when the reindeer husbandry project was coming about, one of Christina 

Mörtberg’s engagements was the Nordic – Baltic – Russian network Information technology, 

transnational democracy and gender. One of its outcomes was the anthology: How do we 

make a difference? (Mörtberg et al 2003) Here, Mörtberg claims that responsibility is born in 

our dreams. This makes feminism “a resource that can be used to formulate alternative goals, 

visions and dreams about our existence”. (Mörtberg 2003, p. 57) But, there is no automatic 

relation between gender balance and change. Reaching to where dreams come true requires 

something more from us than merely fixing additional presence of women, where there 



already are men: “The realisation of dreams means taking a position vis-à-vis society”. 

(Mörtberg 2003, p. 58) For the purpose, Mörtberg found inspiration in Egeland’s programme 

saying that feminist interventions need “challenge and renegotiate our understandings of 

science, of the relation between science and society, between quality and objectivity” 

(Egeland in Mörtberg 2003 p.60). With disappointment however, Mörtberg saw no other 

option than agreeing with the pessimistic conclusion of Evelyn Fox Keller, that: “Feminist 

research has visualised science as discourse, but has on the other hand been less good as an 

agent of changing science. Deconstruction has been made but re-formulations have been less 

tangible.” (Mörtberg 2003, p. 60-61) Clues for how to proceed are available, however. In line 

with investigations by Keller (200x)  and Haraway (200x), Mörtberg found that for feminist 

visions having a chance to transform technoscience, each step that leads to one story or 

another being materialized in artefacts and systems need have capacity, to account for 

heterogeneity and situatedness. In Mörtberg’s account, transdisciplinary meetings such as 

happens in systems design; methodologies as participatory design, and the Scandinavian 

tradition of user involvement, are means for sowing small seeds of feminist ethos into 

reformulation of techno-science. The rationale is as follows:  

 

 In the design situation, problem solving implies that a practice or use situation is 

translated into a system or product  

 The translation engages several steps of abstraction 

 With reference to Haraway (2000), Mörtberg suggests that the finished product or 

system thus, can be regarded as a set of frozen stories 

 

Invited by Christina, I too published a contribution in How do we make a difference? In this 

text, I argued that changes at a broad front are necessary for reaching at a truly intersubjective 

recognition at societal level, of women as legitimate actors in technology. To judge from the 

currently dominating technical networks, it is not realistic to focus on, for instance, women 

engineers solely: 

 

“Men’s studies reveal technological competence and influence as distributed rather than 

concentrated to certain positions: dependant both on brotherhood and specialization and 

stratification, dependant upon many-dimensional information, and codes for contacts.” 

(Udén 2003, p. 79) 

 

Relations among people and institutions are however only one part of the quest. The other, is 

the goals and visions that inform the technical work processes and the results they leaves 

behind (the stories materialized or frozen into the technical system produced). For my 

dissertation, I investigated the graduate theses of women engineering students. (Udén 2000, 

2002) One of the aspects that I found interesting was the worlds that were represented in these 

theses. Studying women’s graduate theses from one and the same technical university from 

the mid 1970’s and twenty years forth, the conclusion was first, that the content was the 

expected: technical artefacts, industrial enterprises and so forth. Second, there was no change 

throughout the studied twenty years that could be coupled to the share of women students in 

the university’s engineering programmes. During the investigated period the share of women 

among the engineering students more than doubled towards a peak of almost 30%. (Later the 

figure somewhat dropped again.) What I found was rather that, change had come about with 

the introduction of new engineering programmes. For instance, a remarkable difference came 

with the theses of the environmental engineering students. With them, a world up to then, 

made more or less of artefacts alone, was widened to a world where humans as well as 

machines are embedded in nature. Thus, I concluded that the intellectual as well as 



institutional context had made more difference than the sheer number or share of women 

students, for the technology they so to speak produced in their graduation theses.  

 

Women reindeer herders  

The affirmative action in the grazing community was aimed primarily at its women reindeer 

herders. It was a self organizing project run from within its target group. The two project 

workers where both women reindeer herders. Being an engineer and having interviewed 

women engineers for my doctoral thesis, stepping into this particular world of women 

working in a male dominated profession had a familiar quality to me. The differences between 

the settings shall not be under estimated though. Being an engineer may make a difference for 

of a person’s level of income, as compared to several other career choices a woman can be 

expected to make. It does not however, change the person’s possibilities to maintain a say, 

Swedish life style if she or he is an engineer or not. Being a reindeer herder or not, is a 

different matter. In Sweden, only the so called ‘class one’ reindeer herder status secures Sámi 

indigenous rights to land and water. Thus, reindeer husbandry as industry is associated with 

indigenous civil rights and citizenship. Besides that, there are economical differences within 

the group, as for instance among engineers. Depending on the actual criteria applied, the 

statistics tell that somewhere between 10 and 25 per cent of the reindeer herders in Sweden 

are women and, definitely that men own larger herds than women do. (Amft 2000, Udén 

2004, 2007) I would say starting at broad front in Norway since at least the 1980’s and 

coming a bit later but, with increasing concentration also in Sweden and Finland, Sámi 

women have protested against being marginalized and have organized to counter 

discriminating practices and legislation. In this paper I describe circumstances in Sweden but, 

it is important to note that discourses are to a large degree Nordic in this matter. 

 

The present practices which the gender equality project targeted, rest, on a division of work 

noted in the Swedish parts of Sápmi throughout the 20th century. At the time when the gender 

equality project began, the major work applying a gender discourse to the situation for 

Swedish Sámi women was the doctoral thesis by Andrea Amft (2000). Amft’s study is based 

on archive material as well as the author’s own contemporary interviews. Regarding gender in 

the traditional Sámi community, Amft explains the results of her investigations in a series of 

figures. First, she found the normative level, which held two separated areas along a scale: 

from ‘most feminine work’ (A) to ‘most masculine work’ (B). In practice though, Amft 

concludes, work has not been carried out according to the norm. It has been distributed 

according to a general model in principle saying that the feminine work was the area of 

married women, while masculine work was the area of married men. Authority, supervision, 

was distributed accordingly. In a shared area (3 in fig. 1) tasks and responsibilities have been 

distributed as needed. Positioned in the outer ends were traditionally sewing clothes (women 

only) and certain slaughter tasks (men only).  

 

 

 

 

 

 

 

 
Figure 1. Real division of work according to Amft (2000). Area 3 is shared so that for instance children step in 

where needed and women ‘help’ in men’s tasks and vice versa.  
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Difficulties for women to be reindeer herders would, if using Amft’s model, occur if there are 

tasks that are absolutely necessary to perform as reindeer herder and that are positioned far 

towards the B end of the scale that is, are considered ‘for men’ or ‘masculine’. And yes, there 

is such work. In the research material that I gathered in connection to the gender equality 

project, in particular snow mobile driving stands forth among such work. Obviously, women 

reindeer herders drive snow mobiles. It is in no way possible to be a reindeer herder today 

without that skill. Countless hours are spent each year, on the snow mobile. From an 

analytical point of view, I would emphasize the coincidence between snow mobile driving 

concretely being a major matter of competitiveness in herding today, and its strongly 

masculine gender connotations. (Udén 2004, 2007)  

 

Future internet research  

One of the strands in the affirmative action was renewal of work routines and searching for 

more effective solutions for the different components that make up the technical systems used 

in contemporary reindeer husbandry. At a meeting with people at LTU who work with 

distance spanning technologies, needs and options for ICT solutions were discussed. The 

principal of the Sámi Educational Centre in Jokkmokk stated out right: “We want 3G in the 

mountains”. This was at the time when 3G was about to be implemented in Sweden and it 

stood clear that the coverage would not reach this community’s grazing areas. The result of 

the meeting became, that a visiting researcher at LTU suggested an idea for a Delay Tolerant 

Networking (DTN) enabled pee-to-peer network for the grazing areas. It would be possible to 

organize where the husbandry community needed it, without major infra structure demands. 

The two women who worked in the local gender equality project immediately got interested 

in the idea and, after agreement from the herding community board it became a goal of their 

project to establish the possibility to follow up on the DTN idea.  

 

I was certainly interested. In my doctoral thesis, I had particularly pointed to that while LTU 

was instituted in the early 1970’s, in order to be a ‘motor’ for the remote northern regions of 

Sweden, there had been no substantial communication with the reindeer industry of the 

region. This I found noteworthy as at the exact same time as LTU developed, reindeer 

industry, completely transformed with the advent of the new motorized technology regime 

headed by the snow mobile. (Udén 2000) What I learned from the reindeer herders 

strengthened my conviction that access to technology development is important. Reindeer 

husbandry was not a speaking partner for the snow mobile producers. The main market being 

leisure users preferring comfortable and stable machines for tracks alternatively very fast 

machines for racing, the manoeuvrability needed for professional use in natural snow and 

varying terrain, had lost in interest. Could research partnerships have lead to other outcomes 

for snow mobile design? Considering the market situation it is difficult to definitely say yes. 

But who knows? In any case, with the front line DTN internet access idea came, an 

opportunity, to direct a new technology regime, to a genuine and adequate result. The DTN 

architecture, and the first project where it was advanced, became known as Sámi Network 

Connectivity (SNC). One of its main outcomes has been the PRoPHET algorithm and RFC. 

(Lindgren et al 2002, Lindgren et al 2009) The SNC architecture was launched in the early 

spring of 2002, after consultation within the evolving DTN community. As it happened, at the 

time when the affirmative action organized women reindeer herders and the Principal of the 

Sámi Educational centre stated that he and his peers wanted 3G in the mountains, the 

Interplanetary Internet Research Group (IPNRG) was about to close and reconvene as the 

Delay Tolerant Networking Group. (DTNRG 2010) Until about this time the ability of 

networks to handle delays, had foremost been envisioned as a niche for space 

communications. This was changing: “If one considers as the norm the wired Internet, with 



multi-gigabit backbones, almost no corruption-related data losses and relatively short round 

trip times, then many different types of environments seem extreme” (Cerf et al 2002, p.10). 

Settings on earth to which delay tolerance capability could be of service were listed; military 

tactical networks, sensor networks in oceanic environments and “a particularly intriguing and 

challenging environment” – the Sámi reindeer husbandry setting. (Cerf 2002 et al, p 10-11)   

 

The SNC architecture being positioned in the front line of one of future internet research 

meant that opportunities appeared, for spearhead technical research and development 

involving the local community. Starting from 2004, nationally funded research and 

development projects SNC and SNC+1 followed (2004-2008); the EU Objective 1 projects 

SAGA (promotion of women’s participation in SNC) and Communication Platform Sirges 

(for testing the SNC outcomes in field conditions) and; the EU Interreg North Calotte project 

where service concepts for remote areas were developed and new connectivity technologies 

tested: Cross Border Co-operation Pilot Networks (CroCoPil). In N4C twelve partners from 

eight countries participate. The two gender equality workers from the reindeer husbandry 

community have started a limited company that shall develop and exploit an animal tracking 

system for reindeer and other animals kept at similar ways such as cattle and sheep. Early on 

after the SNC architecture launch, they talked about achieving a patent. This company is one 

of the beneficiaries in N4C. The direct involvement in N4C of the other women who 

participated in earlier steps of the endeavour includes such as real life field testing. The Sámi 

Educational Centre has been a partner along the way and in N4C one of its former staff, is 

LTU’s local field test manager. Nevertheless, the realization of potentials that have been 

envisioned for the local community has been the most difficult part of the process.  

 

When the affirmative action project ended, the two leading local women and former staff 

established contacts with Rural Business Development Ltd., an organization with long 

tradition and strong credentials in the north Swedish region. The result was an application for 

a project meant to start 2004, “Development of Sámi enterprising with help of ICT”. While a 

national Swedish agency (Nutek) decided to grant 100 000 Euro, the condition was that 

regional funding was also achieved. None of the applicable regional level offices were 

positive, why the application eventually was withdrawn. An Objective 1 application that I 

developed for LTU – “Nomadic Com Lab” – was also rejected. SNC was a strictly technical, 

nationally funded research and development project. The rejections meant that the original 

vision that SNC would be matched with resources for local enactment stranded. Both 

Development of Sámi enterprising and Nomadic Com Lab were designed for rich activity at 

local level and, to allow resources for members of the local community to co-work with the 

top internet researcher environments that were interested in the case. The rejection of these 

projects was a major disappointment. In sum, it has been easier to gather funding for technical 

research and development targeting the local community’s use scenario than, for securing that 

the local level has resources to follow this activity up. (Johansson & Udén 200x, Lindberg & 

Udén 200x) 

 

Gender changes, or what?  

Above I have referred to Andrea Amft’s model for gendered division of work in traditional 

Sámi communities. The model can illustrate difficulties that meet women in reindeer 

husbandry, as attitudes regarding women as unable of handling snow mobiles. The question 

though, is where it leads to position women reindeer herders along a scale of gendered 

division of work, if going beyond the very detailed and contextualised level of understanding 

working life conditions. It is possible to conclude, for instance, that women reindeer herders 

constitute a ‘third gender’, or that they are active in both women’s and men’s spheres – 



perhaps even in a manner close to the nomadic subjectivity that Braidotti (200x) has 

suggested as feminist strategy. See figure 2. But, what does this say, except that “these people 

are different”? Statistics already tell that – so what is new? When preparing the final report 

for my part of the original affirmative action effort, it became necessary to deal with this 

complication. 

 

 

 

 

 

 

 

 

 
Figure 2. Women reindeer herders (grey area) partly work in a normatively masculine area while in other aspects 

they act in the feminine sphere and also perform work that in practice is accepted as shared.  From Udén  (2004).  

 

The idea was finding a route that would have the capacity to communicate with Amft’s 

model, as this was based on a large empiric source. I turned to Christina for advice. Her 

suggestion was to take out the normative level all from start. Instead of an abstract woman A 

and likewise abstract man B, both compared to a normative scale, real people can be 

compared and, not just by constructing woman/man couples. A can be a woman who is a 

reindeer herder and B can be another woman who is also a reindeer herder. Comparison will 

reveal that there are shared as well as unique spaces where the one but not the other works. 

This is not a theoretical statement from my part but, grounded in observation. A 

methodological issue arises: if we decide that it matters where and how women reindeer 

herders are positioned in relation to gendered division of work, we should probably also 

decide how large this particular group’s total work area can be, and where along the axis it 

can be positioned, before it becomes meaningless to refer to a gender scale at all. 

 

This far, the chain of projects described in this article, has enabled for several women and 

men working on a local or regional level, to participate in advanced knowledge production 

and to interact, with environments that are central for what may be referred to as ‘the 

knowledge society’. This has brought incomes and valuable contacts, as well as training for 

future undertakings.  

 

Would it thus, be reasonable to speak in terms of positive differences in economic 

performances, being a result for the women engaged in the SNC-N4C process? (Compared to 

what the European Commission expects being a result at overall level, from investments in 

ICT research and development.) The process started with affirmative action for women, and 

the assessment can continue that way. If so, it remains to be seen if the process or, for instance 

any technical products or other results that may develop from it, more permanently will lead 

to a change of status for the women in the local community involved, at LTU as regional 

university or, in any of the organizations with which we have worked along the way.  

 

Looking at the issue, against the background that, the process’ leading women already from 

start held positions among male dominated high status groups (in their respective contexts) 

makes a question mark visible, as to whether such a conclusion can actually be drawn even 

within the process as such. For my part, I am a mining engineer with a PhD which has a 

transdisciplinary content but all the same was gained at a technical faculty. The two leading 
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local women are, as mentioned above class one reindeer herders. The woman that launched 

the SNC architecture is a routing expert and was an IETF participant since almost two 

decades when she started working with the reindeer husbandry scenario. All these, are male 

dominated environments. Speaking of other women who have had influence on the process, 

the CroCoPil project as well as the N4C project were instrumentally realized as EU Interreg 

and FP7 projects, thanks to women with extensive experience from management of public 

funding and EU applications joining the effort. In that capacity, they were embedded in male 

dominated key environments of the knowledge society, long before the effort started. The sum 

would be that all of us remained where we came from. On the other hand, if being involved in 

innovation is necessary for “survival” today (in the knowledge society) an outcome of the 

process might be that the women involved have been able to defend their initial status. In a 

competitive world, this might be reward enough. (Udén forthcoming)  

 

As artificial as it becomes trying to identify the scope of women reindeer herders’ work along 

a feminine-masculine scale, it gets trying to explain the SNC process in such terms. 

Christina’s advice, not to relate to a normative level when trying to make sense of things, fits 

well not only to the first part of the process where the issue was women’s work in reindeer 

husbandry but also in the latter part, where the shared efforts turned to the ICT sector. One 

sees that the proceedings from gender equality to ICT development and to starting a company 

based on technical advancement confirm the original starting point of the women reindeer 

herders who initiated the process. From start, they were women in a male dominated sector 

and, so they have remained. A message I want to get through, by pointing this out, is that we 

need be aware of differentiation among women, before assessing results of involvement with 

ICT development and use.  Also, if we do not see that women are already active in male 

dominated work, they may be excluded from measures for strengthening their competitive 

powers. Finally, there is a theoretical edge. Women engineering students writing their 

graduation theses; women reindeer herders driving snow mobiles; women’s strategies when 

getting in contact with ICT development; what starts as an investigation about exclusion must 

deal with something that speaks about inclusion, at least it tells about the choice; to be 

included. The moment arrives when it is necessary to accept that the excluded are acting from 

within. If this action is successfully performed, it will no longer tell about the terms of 

exclusion but, about aspirations on forming society and the world. Not least, this holds for the 

case of being a reindeer herder driving the snow mobile. This is the tool and act that enables 

controlling ones property and to aspire to having a say about the much contested grazing 

territory. How to handle such events without loosing contact with the gender research frame 

or feminist agenda is not an obvious matter. (See also Aas 1999, in particular p 66-68) 

 

ICT for the reindeer herders – a freezing story  
Ideally, economic performance and competitiveness for many different life styles can be 

supported by well adjusted ICT. Technology that helps reindeer nomadism would be a move 

for cultural diversity.  

 

In the design of first the SNC architecture and the routing protocol PRoPHET, and then step 

after step of implementations and further solutions, the story about the reindeer herders has 

been interpreted and formulated as technological choices. The story or rather stories, have in 

writing mostly been told by me. I have held forth aspects of time and space and, how the 

organization of time and space clashes between the semi nomadic culture and the Swedish 

majority society: the domination of steady settlement, clocks and calendars vs. organic time 

and reallocation with the seasons. Schooling is one example that is easy to envision. As things 

are today, the community’s children need be present in school and cannot follow the herds 



along in their yearly wanderings. This makes the opportunities limited to learn about nature, 

places, the animals and how to conduct in wilderness under different conditions. First hearing 

about this dilemma from Sámi actor Åsa Simma in the early 1990’s, the idea that distance 

education could be helpful was one of the first thoughts that came to my mind when the SNC 

process started, that distance education for at least part of the year, could be helpful for 

solving this dilemma. But, this is just me. Even if not always expressing their thoughts in 

articles, also the non Sámi who have been engaged in the effort have had information from 

museums and other sources in mind from start and, on several occasions the story has been 

told by many different people. Not always in words but, perhaps in the form of technical or 

organizational design. In the midst of the process, one might say that the story is not yet 

frozen but, rather in the process of freezing. Seminars and meetings have given opportunities 

for technologists to listen to and talk with people from the reindeer nomad community; local 

technical experts; politicians and business owners from the local community; Sámi politicians 

and representatives of Sámi establishments. Not to forget, the real life field tests that have 

been performed since 2006 have provided a basis for the technologists to personally 

experience the setting where the technology is intended to work and thus, to create their own 

stories. As this all has happened, it has become clear at detail after detail, how very specific 

stories are woven into the internet and telecom solutions that are presently often perceived as 

‘generic’.   
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