
 

 

ROUTES TO KNOWLEDGE SOCIETY INCLUSION:  

EXAMINATION OF THE N4C CASE 
 

Maria Udén 

Department of Business Administration, Society and Technology 

Luleå University of Technology 

S-97187 Luleå, Sweden 

Tel: +46 (0)920-491 000 

e-mail: maria.uden@ltu.se 
 

 
ABSTRACT 

 

In this paper the issue of routes towards knowledge society 

inclusion and the building of knowledge economies are 

examined. This is done via three different sub-cases 

identified within the EU FP7 project N4C (Networking for 

Communications Challenged Communities). Starting from 

the two separate theses that inclusion starts with either 

physical access or the social context, the conclusion is that 

inclusion is best understood as intersection of opportunities 

and obstacles that define each situation. One person or 

group may be successfully included in one instance but in 

other aspects stand outside the knowledge society 

 

1 INTRODUCTION 
 

 “Networking for Communications Challenged Communi--

ties: Architecture, Test beds and Innovative Alliances” was 

an EU FP7 STREP project that operated from May 2008 to 

April 2011. As indicated by the name, socio-economic 

concerns were included along with the focus on technical 

competitiveness. Both aspects guided the technical 

strategies. This has to do with the project’s genesis, which is 

embedded in an analysis emphasising broader social 

inclusion in technology research and development as a 

condition for sustainable development [1] and, initiatives 

within a community of Sámi reindeer herders in northwest 

Sweden [2]. As complement to the technically oriented 

work plan, N4C included business model development and, 

social sciences in a broad sense such as Science and 

Technology Studies (STS). This paper addresses the issue 

of knowledge society inclusion, or the emergence of 

knowledge economies, based on high level analysis of the 

N4C process, in accordance primarily with an STS and 

sociological stance. Earlier works of Udén [3,4] and Udén 

and Wamala [5] that have not previously been presented 

together are here merged and further developed. Below, 

after setting the frames of the analysis and the case, selected 

sub-cases are discussed in the light of two different research 

strands addressing knowledge society inclusion. 

 

 

 

2  POSSIBLE ROUTES TO INCLUSION 
 

For inclusion of marginal groups and locations in the 

knowledge society, a crucial concern is the order of actions: 

what should be the first goal, the second, and so on. One 

type of investigation into this issue takes stance in the 

success-stories of the global economy. Pursuing this route, 

David and Foray [6] noted the following decisive 

characteristics for progress towards a knowledge economy;   

1. The acceleration of knowledge production with the 

emergence of knowledge-based communities.  

2. The rise of intangible capital at macroeconomic level, 

basically the human capital.  

3. Growing speed of innovation including both formal and 

layman environments.  

4. The revolution in instruments of knowledge where 

technologies for knowledge and information production 

and dissemination offer remote access, enormous 

quantities of information and, enhancement of creative 

interaction.  

The topic can also be addressed via experiences in societies 

and nations that are engaged in processes towards fuller 

inclusion. Building on investigations along this route in 

Mongolia and similar settings in the African continent, 

Johnson et al [7] identify “the four pillars of the knowledge 

society”; 

1. ICT and connectivity: the backbone of a knowledge 

society is a well developed, well-maintained and 

affordable information infrastructure. 

2. Usable content: affordable, available, timely, and 

relevant.  

3. Infrastructure and deliverability: airports, railways, 

roads, trucks, warehouses and physical addresses of 

people.  

4. Human intellectual capability: people who can create 

as well as utilize knowledge to ensure not only 

sustainability, but also prosperity.  

Investigations at a more detailed level reveal that women’s 

conditions are not obviously furthered in quests for 

knowledge society inclusion or building of knowledge 

economies. A report by Orbicom sets the scene stating that 

worldwide the capacity of women to engage in the 

knowledge society is under-developed and under-utilized. 



 

Women are at risk of becoming increasingly marginalized 

and, much more than access to information technology is at 

stake. Women need access to new technologies but, also to 

education, entrepreneurship and employment opportunities, 

and the ability to participate fully in knowledge-based 

activities [8]. In terms of gender equality or the promotion 

of women’s conditions there is no automatically 

emancipating power in the progress of the knowledge – or 

information – society [9]. 

 

3 INGOING PARAMETERS OF THE N4C PROCESS 
 

The topic of knowledge society inclusion is suitable to 

assess in the light of N4C because of the project’s inherent 

ambitions and perhaps even more, because of its genesis. 

Information can be gained that contributes to the 

formulation of problem areas and analytical frames. The 

project was characterized by a broadly endorsed good will 

to address the issue of access to information and 

communication technology (ICT). The drive was embedded 

in: 1. A theoretically founded identification of broader 

participation in technology development as a condition for 

sustainability [1] and 2. Inititiaves among semi nomadic 

reindeer herders in a remote location in northwest Sweden, 

including for better conditions for women in the herding 

business [3]. Reindeer husbandry exists around the Arctic, 

in particular the Eurasian continent. The reindeer herder 

community which was involved in N4C is semi nomadic 

and move their herds between locations as much as 400 km 

apart during the yearly cycle. The herders’ access to ICT, 

such as cell phone coverage, is patchy. To several of the 

camps where the families during summer, not even radio 

broadcasts reach. At the other end of the access situation, in 

the winter homes, the herders may even be able to choose 

between different service providers and means of delivery 

for internet access, telephony, television, radio broadcast 

and so forth. It could be claimed that this should be enough. 

However, the husbandry industry is in no instance located to 

the permanent settings of the winter homes, why this access 

cannot be utilized as an integrated part of the industry 

routines. Furthermore, expectations increasingly fall upon 

the individual citizen, to handle errands with authorities as 

well as commercial transactions and other, via the Internet. 

In the same pace, the herders and their families face new 

challenges when not being able to see to their interests via 

the expected and often only available media.  

The driving force behind the process leading to N4C was 

that not only can such circumstances be over won with a 

nomadic-friendly networking technology. The traditional 

life style, it was thought, can even be strengthened through 

new possibilities for business strategies, social networking, 

and development of such as better adapted schooling 

systems. It was also thought, that the technology has major 

potential for impact in wider areas including but not 

confined to remote and rural locations, and this was of 

course the ground for the application to the EU FP7. 

However, the focus here is on the above specified 

background and a set of results in the newly concluded 

project process. This provides a concrete material while the 

outcomes of the project impact at a more general level out 

of obvious reasons are yet to unfold.  

 

4 CASE A: PHYSICAL ACCESS AS MAIN ISSUE 
  

According to David and Foray [6] the distinction frequently 

drawn between information society ‘haves’ and ‘have-nots’ 

is overly simplified. The issue is not about a digital divide 

that can and should be overcome by providing universal 

access: 

“…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 furnishing people with the cognitive capacities and 

intellectual frameworks than enable humans to interpret, 

select and utilise information in ways that augment their 

capabilities to control and enhance the material 

circumstances and qualities of their existence.” (p. 10) 

The N4C case cannot confirm such an unconditional 

assertion. It can be noted that nomadism and remote 

locations are shared factors of Mongolia and the reindeer 

herders who have been involved in the N4C process. 

Comparing the routes to knowledge society inclusion lay 

out by respectively David & Foray and Johnson et al, the 

latter better identify steps, and an order of steps, that mirror 

the challenges of the reindeer herders. First they place ICT 

and connectivity, next Usable content and as third in the 

list; Infrastructure and deliverability. Only as step four we 

see human capacity. It is not that David and Foray [6] do 

not see a role for ICT in the success stories of the 

knowledge society. To them 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”. Interestingly, they so deliver the 

explanation to why ICT is a matter also in the reindeer 

grazing areas. The issue is access where information and 

knowledge are generated and, where retrieving information 

can in real terms make a difference. In sum, the aim is better 

integration of knowledge in reindeer industry, and less cost 

for transporting it and this is a matter of tangible aspects of 

space, time and physical access. Wamala [9] finds that the 

problem of non-access is usually perceived as being user-

based. Whether with reference to inequalities, or ability, 

users are constructed as problematic. This is based on their 

ethnicity, gender, regional location, or class formation. 

Instead, Wamala suggests intersectional analysis of access 

instead of the people who supposedly ‘have’ or do not 

‘have’ it. Depending on the situation a person may be a user 

of ICT, or not.  

 

4 CASE B: TEST BEDS AS AN OPPORTUNITY 
  

Within the FP7 scope, the FIRE initiative has an aim to 

assemble a federation of test beds for the purposes of 

Internet experimentation and tests of new paradigms and 

products. One aim of N4C was that after the project 



 

finished, at least one of the two test beds built for the 

purposes of the project would be presented as an offer to 

this federation. A three level strategy for governing models 

of sustainable N4C test beds of different types was 

developed for the project:  

 Level 1: A research test bed platform on similar level 

as during the N4C FP7 project 

 Level 2: A small scale test bed for present research 

partners and for a few new clients 

 Level 3: A large scale federated test beds in 

collaboration with FIRE network  

In the N4C offer to the FIRE federation, the Slovenian test 

bed is offered for level 3 [10]. The Slovenian test bed will 

be run by the N4C partner MEIS d.o.o., which is a company 

that already sells services that require a high level of 

technical and organizational preciseness in the customer 

relation. A commercially viable technical and management 

standard has been developed by this partner, for making a 

stable offer of the type expected for the integration with the 

European Commission plans for federation. This implies 

services where the technical and procedural specifications 

and performance is guaranteed by the test bed owner. The 

attractive features of the Swedish Lapland testing 

opportunity is the very remote location – the area is 

significantly more complicated to access, and the possibility 

to embed testing in the normal activities of the reindeer 

herders and their families during their stays in the summer 

camps. This possibility is not open to any actor, as the 

camps are located in a nature reserve (national park) where 

only accredited reindeer herders have the rights to reside. 

The Swedish test bed will continue rather as a level 1 

activity, integrated in the activities of the N4C partner 

Tannak AB. This company is owned by two reindeer 

herders who were involved already in the first processes 

starting 2001 and which emanated in the N4C consortium 

and project. One former N4C partner travels to the site 

already a few months after the N4C end, as a step within the 

newly started larger, IP (integrated) FP7 project SAIL. To 

an extent the situation is thus very satisfactory. Considering 

the restrictions of activities including research in the 

national park, it is not evident how permanent or large scale 

testing routines would best be developed. 

None the less, the Swedish test bed not being base for an 

offer to the FIRE federation points, to some complications 

in terms of knowledge society inclusion The possibility of 

opening a test bed integrated in the territory of the reindeer 

herders and with them as test pilots and providers of the test 

services emerged as an idea already five years prior to the 

N4C application was produced. In the early 2000’s the test 

bed industry was favoured in the regional policies of the 

N4C Swedish Lapland test bed was situated. This brings 

back to the criteria for achieving a knowledge society and 

building a knowledge economy. As described in Case 1 

above, the overall situation of the reindeer herders supports 

the appreciation of Johnson and co-writers [7] that is: 

physical access is step one to prepare for inclusion. In 

relation to the test bed development, the situation reverses. 

The decisive access is that to a certain type of 

organizational and technical expertise, ranked by David & 

Foray [6] as the first step towards inclusion.  

 

5 CASE C: WOMEN AND INCLUSION  
  

Considering the concerns commonly expressed regarding 

gender equality and the inclusion of women in knowledge 

society processes, it is noteworthy that women have from 

start been deeply involved in furthering the N4C process. 

Women have also gained employment and business 

opportunities through the project. By no terms has the 

project been ‘gender equal’ as in a 50/50 distribution. Yet, 

out of the project’s eight work packages leader, three were 

women. This is close to forty per cent. Among the twelve 

partners, four had appointed women as lead for their N4C 

operations. In all, this makes female representation slightly 

above the mean levels for EU with regards to management 

positions and technical education. Eurostat figures for 

Tertiary education graduates show that about twenty per 

cent of the students in the Computing and Engineering 

sectors were women while women made almost sixty per 

cent of the total student corps at this level [11]. This 

difference is part of the issue of Occupational and sectoral 

segregation. The Directorate-General detects gender 

segregation also with respect to management positions: 

“Despite the fact that more and more women are highly 

qualified and the labour market participation of women is 

on the increase, they are still largely outnumbered by men in 

positions of responsibility in politics and business, 

particularly at the top level. The number of female 

managers in the EU has remained stable over the last few 

years, averaging 30%, and figures are even lower in a 

majority of Member States.” (p. 9). 

In the N4C case, it can be noted that indigenous women 

from a traditional semi nomadic community participated in 

this effort of FP7 research and development, namely the 

founders of the partner Tannak AB. This may be interpreted 

as a significant win, in relation to goals of broadening the 

social basis for recruitment to science and technology 

research and development environments. However, the 

detailed level of the process offers further vital facts. The 

Tannak AB founders are reindeer herders. In terms of 

gender distribution and prestige this is a profession quite 

comparable to science and engineering. The profession has 

the highest status possible in the reindeer herder group. It 

renders unique rights to land and water in the grazing areas 

that no other Sámi or other Swedish citizens can achieve. 

Starting their company Tannak AB and furthering the 

process towards N4C, these women again stepped into a 

statistically male dominated, symbolically masculine 

environment of technical research and development. This 

situation emphasizes the danger of using too coarse 

categories in social classification.  

Already before entering this particular process the women 

involved in initiating and leading N4C came from what in 



 

their respective contexts are high status male dominated 

positions. But notably, being able to defend one’s original 

position may be a substantial outcome. This implication 

emerges from putting N4C in a wider context. At least, if 

we accept that, speaking with David & Foray [6] being 

included in innovations systems is close to the sole means to 

survive and prosper in the highly competitive and 

globalized economies of to-day.  This condition mirrors the 

concerns expressed by Huyer & Hafkin [8] that the capacity 

of women is under-utilized and as a result women are in 

danger of being marginalized.  

 

6 CONCLUSIONS AND DISCUSSION 
  

The three N4C sub-cases presented in this paper provide 

information that can contribute to the formulation of 

problem areas and analytical frames. The theme is if 

physical access to Information and Communication 

Technology or social readiness, is the first item for 

initiating the sought development, and generally the order in 

which different features should be addressed. The sub-cases 

raise the following sets of inquiry and suggest their own 

respective answers:  

1. The semi nomadic reindeer herders of the case often 

enjoy good ICT access in their winter residencies, but 

not in the grazing territory. This affects the potentials 

for impact in their businesses, among other factors. 

This situation supports the hypothesis that physical 

access comes first. 

2. The Slovenian N4C test bed was presented as an offer 

to the EU FIRE federation. Since long the ambition for 

the Swedish test bed has been to achieve such a result. 

These circumstances point towards the impact of 

education level and other aspects of social organization 

as decisive for the building of a knowledge economy. 

3. The project has been run by both women and men in 

leading positions. The ratio is at about the same or 

slightly better than EU average figures. All leading 

women entered via high status male dominated sectors 

and professions.  

The second and third items point to the importance of socio-

economic preparations for gaining the capacity to make full 

use of knowledge society processes and keeping up one’s 

competitiveness in the global economy. None the less, this 

does not change that regardless of for instance education 

level, if a woman or man who is a reindeer herder wishes to 

develop her or his company through ICT supported 

routines, it remains impossible without networks that 

support the conditions of herding. Eventually, neither the 

thesis that physical access nor that competence and social 

organization is decisive can be dismissed. Rather, drawing 

on the intersectionality theory developed by Wamala [9] the 

plethora of sub cases within N4C leads to thinking in terms 

of intersections of factors that occur with specific results in 

different settings even when the people or even groups 

involved are the same.   
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