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This dissertation is a multi-perspective inquiry into the phenomenon of grassroots end-

user innovation. It focuses on the processes of end-user innovation and technology co-

creation and investigates how these developments are embedded in the context of 

environmental complexities and the interplay of existing actors, institutions and 

infrastructures. The research setting is based on the 16-year Internet infrastructure 

development by residential citizens as an alternative to the government and private 

providers’ inaction. The phenomenon included millions of users, innovations and public 

value creation from the grassroots, and successful cooperation with private organizations. 

The dissertation mainly comprises three research papers each taking a separate perspective 

on the phenomenon. Methodologically, the dissertation builds on the qualitative case-

study approach and abductive and inductive reasonings. The dissertation provides 

theoretical and practical contributions to the understanding prerequisites, process and 

consequences of end-user innovation, co-evolution of the technology meaning and 

structure, grassroots links with industry, as well as organizational change in routines and 

technologies as embedded in larger institutional dynamics and complexities. 

 

Key-words: technology co-creation, post-adoption technology use, sociomateriality, 

institutional theory, symbolic meaning of technology, improvisation, innovation, 

qualitative case study 
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Cette thèse est une investigation multi-perspective du phénomène des innovations crées 

par les utilisateurs finaux. Elle est focalisée sur les procès des innovations et de co-

création des technologies venu du niveau des utilisateurs finaux, c’est-à-dire sur les 

procès qui sont appelé dans des publications anglophones ‘grassroots technologies’. Nous 

considérons comment ces développements se plongent dans le contexte des complications 

d’environnent et de ses interactions avec des acteurs déjà en jeu, i.e. institutes et des 

infrastructures déjà existants. Notre recherche est fondée sur le développement d’une 

infrastructure d’Internet, évoluant pendant 16 ans, dont est élaboré par des particuliers  

comme alternative à l’inaction du gouvernement et des fournisseurs d’Internet. Le 

phénomène a réuni millions des utilisateurs, création des innovations et des biens publics 

par des particuliers, ainsi que coopération fécond avec des organismes privés. La thèse 

comprend trois articles de recherche, chacun prenant une perspective différente du 

phénomène. Du point de vu de la méthodologie, ce travail est appuie sur l’approche avec 

les études qualitatives des cas et les raisonnements abductifs et inductifs. La thèse fournit 

contributions théoriques et pratiques pour compréhensions des conditions préalables, 

procès et conséquences des innovations par des utilisateurs finaux, la coévolution du sens 

et de la structure de la technologie, lien entre le niveau des innovations par des 

utilisateurs finaux et l’industrie, ainsi que le changement en routines et technologies 

quand ces dernières sont plongés dans l’ambiance de la dynamique institutionnelle et des 

complexités. 

 

Mots clés: co-création des technologies,  utilisation de technologie après adoption, 

sociomaterialité, théorie institutionnelle, sens symbolique de technologie, improvisation, 

innovation, étude des cas qualitative 
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“There are really vibrant grassroots innovations going on… They are not only about taking the 
technology systems and making them work a little better but about totally transforming the 
experience to make it more social, more transparent, and more inclusive…” 

“What happens right now is very much driven by the industry vision. There is a possibility that we 
won’t get into the future of technologies that are both big and profitable and reflect open and 
democratic values and culture.  We have industries coming and painting its vision on the city 
organized around their technologies and not listening to what is going on in the grassroots that 
have a very different vision and goals… If we could only start having a conversation…” 

Anthony Townsend  (IESE, 2011) 
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2 FIDO is a worldwide point-to-point and store-and-forward email WAN that uses modems on the direct-
dial telephone network. It was popular and widespread worldwide in the 1980s and the first half of 1990s, 
before the appearance of the broadband connection. The technology and its users still exist today though 
not as numerous as earlier. Further details can be found at the official website of the FIDO organization 
(http://www.fidonet.org/) 
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Figure 1. 6. 16-year temporal chronology of home LAN creation and development  
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3 Belarusian State University of Informatics and Radio Electronics 
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4 International forum on telecommunications and banking and office technologies (TIBO) is an annual showroom of 
the latest domestic and international achievements in information and telecommunications technologies, software 
and hardware development, banking technologies and consumer electronics. TIBO comprises five major components 
– Exhibition, Congress, Internet Award of the Year Ceremony, Graphic Design Competition and Belarus’ Open 
Computer Sports Tournament. 



41 
 



42 
 



43 
 



44 
 



45 
 



46 
 



47 
 

 



48 
 



49 
 



50 
 



51 
 



52 
 



53 
 

 



54 
 



55 
 

In this paper we look at end-user technology transformative enactment, 
i.e. the enactment of end-users with technology which leads to a major 
transformation of its structure or meaning as compared to that 
originally developed. Evidence from theory and practice provide 
illustrations of end-users playing an increasingly important role in the 
way that technological artifacts are developed and enacted. Moreover, 
even though there is increasing evidence that these enactments might 
lead to important end-user developments, innovations and even large-
scale industry transformations, our understanding of these practices 
and structures is limited. Based on more than 50 interviews and 
intensive document and archival data we study the 16-year process of 
mutual evolution of technologies and their meaning with the 
boundaries of the communities of users of home local area networks 
(LANs) and their organizational structure in Minsk, Belarus. We 
combine a qualitative interpretive single case study with generic 
strategies of process data analysis (such as grounded theory, temporal 
bracketing and visual mapping) to understand the meaning of 
technology within and between different episodes of home LAN 
development. We demonstrate how home LAN technologies and their 
symbolic and social meaning evolved as the organizational structure of 
home LANs progressed from associations of a few individuals linking 
their home computers for multi-party activities to community-based 
organizations incorporating thousands of users and technologies. 
These were such an important part of the country’s Internet 
infrastructure and services that they later became a prototype for 
national Ethernet standards. We also demonstrate how the symbolic 
and social meaning of these home LAN technologies and their services 
changed when these not-for-profit many-user grassroots communities 
went through a process of change and/or decline that eventually led to 
commercialized forms. 
 
Key words: user innovation, technology enactment, technology co-
creation, symbolic meaning, pragmatic meaning, activity theory, 
developing countries, case study  
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Our research focuses on the processes and patterns of change in technologies 
and practices of community-based organizations developing an alternative 
Internet infrastructure in Minsk, Belarus. Drawing on this particular scenario 
from the field, we investigate how sociomaterial entanglements of human and 
material agencies are (re)configured in the context of different institutional 
logics and other actors of infrastructure development. In doing so, the paper 
goes beyond the limits of analysis restricted to the within-organizational level 
of previous research and explicitly investigates the dynamics of the extra-
organizational level, such as institutional field structure characteristics and 
complexities, the interplay of other actors on the processes of sociomaterial 
imbrications. Methodologically, the paper builds its analysis by combining the 
processes data methodology and contextual analysis of change. Based on our 
analysis, we identify three phases contrasting in the institutional field structure 
characteristics. Our findings indicate how these institutional characteristics are 
translated through organizational filters (identity, field position, etc.) to the 
processes of sociomaterial imbrications and to the foreground patterns of 
stability and change in the human and material agencies constituting them. In 
particular, our findings evidence that in the fields where conflicting demands 
exist, both over means and goals, organizational sociomaterial imbrications will 
change by enactment of human agency. This contrasts with the enactment of 
both human and material agencies in field with conflicting logics over means 
only. These findings only partly support the recent findings of Paul Leonardi 
about the patterns of sociomaterial imbrications discovered within 
organizational analysis. The research provides contributions to both 
sociomateriality and institutional theories as well as to the studies of 
sociomateriality and technology in developing countries. The analytical 
framework developed in this research provides guidelines for future research in 
the systematic analysis of the processes of sociomaterial imbrications of 
routines and technologies as embedded in larger extra-organizational dynamics. 
 
Key words: sociomateriality, institutional logics, organizational change, 
developing countries, case study  
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Field structure characteristics

Perception of affordances and constraints

 
 

Organizational responses:

Change in structures and practices:

Organizational filters

Sociomaterial imbrications of routines 
and technologies

Change in 
technologies (MA)

Change in 
Routines (HA)
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Table 3. 1. Data Sources 



125 
 



126 
 

Strategies Description Application to this research 
Process research 
strategy  
(Langley 1999; 
2007): 
 

The ‘visual mapping’ strategy 
generates process of 
understanding 
about organizational change.  
The ‘temporal bracketing’ 
strategy addresses dynamic 
questions about temporally 
evolving phenomena and 
generates comparative units of 
analysis over time periods  

Enables understanding of how processes of sociomaterial 
entanglements of routines and technologies unfolded 
over time; 
Emphasizes the intra-organizational level of analysis.  
Provides general understanding about the evolution of 
home LAN phenomenon in Minsk over the 16-year 
period (1995-2010) 
Provides understanding of the patterns of socio-material 
entanglements over diverse phases and a possibility to 
compare them 

Contextual analysis 
of change 
(Pettigrew 1990). 

The analysis addresses multiple 
levels (i.e. intra- and extra-
organizational links) and 
historical background 

Enables the understanding of how home LANs were 
embedded in the dynamics of their  organizational 
context and historical background 

Combination of   
strategies  

The combination examines the 
evolving phenomena: 
as a whole and through 
comparison of different phases; 
in the embeddedness into the 
dynamics of organizational 
context 

Enables understanding of how processes of sociomaterial 
entanglements of routines and technologies in home 
LANs unfolded over time being embedded in the 
dynamics of the organizational field and context. 
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Internet was very expensive and hard to buy. Our government is a monopolist and, I think, 
earns 100% profit on it. Me and my friend wanted to play multi-party games and share files 
so we decided to build our own network. [administrator of a home LAN created in 1996] 

How did all these start? It was 1998, a 9-storied home building, no Internet yet. And there 
were we, 15-16 year old friends playing computer games. At some moment we decided not 
to go to a computer club any more but to play from our own chairs and home apartments. 
Thus we realized that what we needed was a sort of network.  

[administrator of a home LAN created in 1998] 

Moreover, as Beltelecom possessed a monopoly for selling the Internet channel private 

providers had to buy it from the company at high prices, and so they could only afford selling the 

Internet for high prices to their users.   
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As a result, some citizens in Minsk, being users of PCs, overcame the obstacle by creating 

their own means to play multiparty games and share resources and mobilizing from the bottom-

up. As founders of home LANs describe it: 

Me and two of my friends had computers and we wanted to share files and to play games 
together… So we built a network to link the three of us. Later, people from other stairwells 
joined so we became more then 10. In a year, we merged with another network in the 
neighboring house that was bigger than ours and had about 100 computers already.   
                                                                        [administrator of a home LAN created in 1995]  

Thus, a constraint that no existing means available to satisfy the need of the home 

computer users, led to the development of home LAN sociomaterial structures through the 

creation of improvisation-based technology linking home computers of residential citizens. 

Similarly, cultural and historical forces played an important role in the processes of 

sociomaterial imbrications of home LAN routines and technologies. Belarus (and Minsk in 

particular) was one of the main Soviet centers of electronics IT-engineering and computer science. 

The country’s still high IT-educational level acted as an affordance to address the above described 

challenge of lacking Internet access and a means to play multi-party games and share resources 

successfully. For example, Minsk has huge universities with thousands of students specializing in 

computer science, IT and engineering. Every year, about 2,000 qualified IT specialists come to the 

market (Global Outsourcing Report, 2005: 46). Several huge universities in Minsk, such as the 

Belarusian State University of Informatics and Radio Electronics (BSUIR) and the Belarusian 

National Technical University (BNTU) have about 35000 computer science and engineering 

students. These cultural and historical forces resulted in the generations of engineers and people 

with professional ambitions and life hobbies related to computer science and IT, a great number of 

people who shared the so called ‘computer culture’ and not only needed a means to share files and 

play multi-party games but were able to build it by themselves. As home LAN creators explain: 

The idea was natural: computers were my main toys, I grew up in a family of FIDOmen and 
all my friends were doing ITs.  

Initially, my father who worked in the telecommunication area was our main consultant of 
how to extend cables, understand technical documentation, etc. Our friends already studying 
or working in BSUIR helped a lot with software setups and understanding things a bit more 
complicated than TCP and IP protocols, like the NetBIOS for example.  
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Another significant cultural factor motivating the development of home LANs and 

influencing their material agency was the architecture of multistory buildings. A great number of 

buildings in Minsk, especially the ones situated in the so called ‘bedrooms districts’, are built as 

multistoried buildings that may have from 60 up to 500 apartments each. This favored the 

physical development of home LANs. Thus, the historical and cultural environment of home 

LANs created an important background for the successful development and growth of home 

LANs. 

 The affordance described above led to the change in routines in the use of home 

computers: the latter started to be used for community-based activities of home LANs and 

resulted in the development of special services of home LANs. Typical services of home LANs 

included games, file sharing, chats and offline meetings, file search engines, network radio, 

description of user profiles, etc. 

 

Table 3.3 summarizes the details on the institutional field structure characteristics and 

home LAN organizational filters during Phase I.  

 

Table 3. 3. Field Structure Characteristics and home LAN Filters in Phase I (1995-1999) 
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Change in 
routine (HA) 

Change in 
technology 

(MA) 

Perception of constraint Perception of affordance 

Change in 
routine (HA) 

Change in 
routine (HA) 

Change in 
routine (HA) 

Change in 
technology ( 

MA) 

Perception of constraint 

Change in 
routine (HA) 

Perception of affordance Perception of constraint Perception of affordance Perception of constraint 
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5 The World Congress incorporated 51 large IT organizations, including CISCO, IBM, SIEMENS, Schneider 
Electronics, Indra, etc., and researchers worldwide  
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ACCOUNTS FROM THE FIELD
THE CASE OF GRASSROOTS INTERNET INFRASTRUCTURE DEVELOPMENT IN 

BELARUS

ABSTRACT 
This dissertation is a multi-perspective inquiry into the phenomenon of grassroots end-user 
innovation. It focuses on the processes of end-user innovation and technology co-creation and 
investigates how these developments are embedded in the context of environmental 
complexities and the interplay of existing actors, institutions and infrastructures. The research 
setting is based on the 16-year Internet infrastructure development by residential citizens as an 
alternative to the government and private providers’ inaction. The phenomenon included 
millions of users, innovations and public value creation from the grassroots, and successful 
cooperation with private organizations. The dissertation mainly comprises three research 
papers each taking a separate perspective on the phenomenon. Methodologically, the 
dissertation builds on the qualitative case-study approach and abductive and inductive 
reasonings. The dissertation provides theoretical and practical contributions to the 
understanding prerequisites, process and consequences of end-user innovation, co-evolution 
of the technology meaning and structure, grassroots links with industry, as well as 
organizational change in routines and technologies as embedded in larger institutional 
dynamics and complexities. 
Key-words: technology co-creation, post-adoption technology use, sociomateriality, 
institutional theory, symbolic meaning of technology, improvisation, innovation, qualitative 
case study 

RESUME 
Cette thèse est une investigation multi-perspective du phénomène des innovations crées par 
les utilisateurs finaux. Elle est focalisée sur les procès des innovations et de co-création des 
technologies venu du niveau des utilisateurs finaux, c’est-à-dire sur les procès qui sont appelé 
dans des publications anglophones ‘grassroots technologies’. Nous considérons comment ces 
développements se plongent dans le contexte des complications d’environnent et de ses 
interactions avec des acteurs déjà en jeu, i.e. institutes et des infrastructures déjà existants. 
Notre recherche est fondée sur le développement d’une infrastructure d’Internet, évoluant 
pendant 16 ans, dont est élaboré par des particuliers comme alternative à l’inaction du 
gouvernement et des fournisseurs d’Internet. Le phénomène a réuni millions des utilisateurs, 
création des innovations et des biens publics par des particuliers, ainsi que coopération fécond 
avec des organismes privés. La thèse comprend trois articles de recherche, chacun prenant une 
perspective différente du phénomène. Du point de vu de la méthodologie, ce travail est appuie 
sur l’approche avec les études qualitatives des cas et les raisonnements abductifs et inductifs. 
La thèse fournit contributions théoriques et pratiques pour compréhensions des conditions 
préalables, procès et conséquences des innovations par des utilisateurs finaux, la coévolution 
du sens et de la structure de la technologie, lien entre le niveau des innovations par des 
utilisateurs finaux et l’industrie, ainsi que le changement en routines et technologies quand 
ces dernières sont plongés dans l’ambiance de la dynamique institutionnelle et des 
complexités. 

Mots clés: co-création des technologies, utilisation de technologie après adoption, 
sociomaterialité, théorie institutionnelle, sens symbolique de technologie, improvisation,
innovation, étude des cas qualitative 


