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Abstract
This paper provides an analysis of a broadband implementation in wme db Slavutych, Ukraine. Slavutych was
purposefully built 50km from Chernobyl shortly after the CheghdNuclear Power Plant (ChNPP) disaster in 1986 to house
personnel of ChNPP and their families evacuated from the city of/&rifprawing on activity theory and in particular the
notion of activity systems we demonstrate how an activity systermoagip can be used to frame Information and
Communication Technology for Development (ICTD) intervention. Weligighthe tools used to mediate the activity, the
activity motivation and the relevant stakeholders and examine the romtradictions. Using the notion of connected
activities we also provide some theoretical basis for understanding the emesfjacibéties and conceptualising the impact
of development projects, arguing that the outcome of an activity teasi€onsumed by other related activitiesisTpaper
contributes to scholarship in the field of ICTD using an empirical @ase complex setting and furthers theoretical
development by advancing an activity system perspective for understamdinigeorising ICTD interventions.

Keywords. activity theory, information and communication technologies (ICTs), dpwedat informatics, impact,
broadband.

1 INTRODUCTION

There is a general consensus that information communication technolt@igscg@n play some role in invigorating
economic growth and improving livelihoods in emerging developing countries; contingent upon on a number of social
political, environmental and economic factors. Over the last decade a growmgs cafr researcthas illuminated our
understanding of how ICT facilitate activities in health, businessetivironment and governance (Miscione, JJfR&jd0 &|
[Hayes, 200fDatta, 201})|Karanasios & Burgess, 20[)Baranasios, 20]2), amongst other areas. These activities are best
underpinned by broadband (Qiang et al., 2009). However, penetrationitegelsie developing countries remain as low as
4.4 subscriptions per 100 people compared to 24.6 in developed co)

The reasons for the “broadband divide” echo that of the broader digital divide, which is well visited i@ #tademic
literature. The reasons include a mixture of interrelated factors sucadequate physical infrastructutiee high costs and
other political, economic and technological imperatives. In order to addrebsotdband gulf there has been academic,
government and development agency intetiestthe implementation of new or significant overhauling of existing
telecommunication infrastructure. The implications the implementation of telecommunications infrastructure offering
high-speed internet connection to citizens, government and busingsswn setting is a relatively unexplored domaas,
most academic research foeasn the micro (individual users or businesses) or national level. hedass, for last-mile and
outer-urban areas across many countries, new telecommunications iofwastror significant overhauling of existing
infrastructure is required in order to provide efficacious connectivity.eftwey intervention in the form of multi-nationals,
donors, international agencies and local business, which all may hawgrinent motivations, is often required to develop
the infrastructure, leading to complex networks of reIations'hips (Savedstrup, 20013).

Some authors provide guiding principles for augmenting the suc€d€TD interventions. Heek§201Q suggests that
successful ICTD implementations should address three key dofjaémsuring that designs are sufficiently aligned to local
realities {i) open governance which invas multiple stakeholders, andi] ensuring sustainability from an economic and
socio-political perspective. Mallalieu and Rod@8@7 articulate two underlying attributes (hterventions must be driven

by national or provincial developmental objectives, andtljese developmental objectives should be achieved through the
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parallel engagement of many sectors. These principles suggest thatd@Entions should be designed to fit the cultural-
historical context in which they will be utilised and shaped

In this paper we focus on an investigation of a recent broadbamdinformation network (TIN) implemented in Slavutych,
Ukraine. Slavutych was purposefully built 50km from Chernoblibrtly after the Chernobyl Nuclear Power Plant (ChNPP)
disaster in 1986 to house personnel of the ChNPP and their famitkesiated from the abandoned city of Prip'yat. In the
next section we identify several theoretical limitations in ICTD research and iotraaltivity theory as an alternative
theoretical perspective. We then outline our study methodology. Follohisgve describe the cultural-historical context of
the TIN implementation. In our analysis we demonstrate how an gctixgtem approach (Engestrom, 1p87) can be used to
frame ICTD activity. We highlight the tools used to mediate the activityintpéementation object and activity outcome. We
also introduce the role of contradictions and identify the contested angjuamb motivations and outcomes and the
underlying tensions that led to the project. Using the notion ofdlaianship between activities we also provide some
theoretical basis for conceptualising the impact of ICTD projects. @perpconcludes with some discussion on the study
findings and outlines the promise of an activity system appraadhtiire ICTD research.

2 THEORETICAL OPENINGS IN ICTD RESEARCH

Several authors have explored the theoretical framings employed in the KXté@htresearch and their contributions
{(Walsham & Sahay, 200@\vgerou, 2010). A common conclusion is that despite the theoreticabiapto study the
interaction between technology and poverty, the theoretical contributioa €D field remains wealVe identify several
pertinent theoretical challenges. The first concerns the position of ICTDalesedhe broader IS and development research
fields and the lack of articuledl fundamental research problems and appropriate mefhods (Bedt, P@4@pcond is related

to developing theory and using approaches capable of addressintethelationship of ICT within the cognitive and socio-
political context[(Avgerou, 2010Y.0 counter this, Avgero{201Q argues that underlying perspeetiwhich hold that the
development and use of ICT artifacts concern the construction ofemdwwo-organisational arrangements are better placed
than technology transfer and diffusion perspectiveshird theoretical challengé strengthening the field’s capacity to
associate ICT with socio-economic development in order to form morénoing arguments about the role of ICT in
development{ (Heeks, 20[l8Bvgerou, 2010). Intertwined within this challenge lies the issuenpfct and the sustainability

of ICTD initiatives ﬂ 0). Macro analysis and quantitativdies have made progress in this afea_(Qiang dt al.,
, however micro-level and qualitative study contributions are lackincghdmext section we introduce activity theory
and explain how it offers an alternative lens, one which is both complary to existing approaches and appealing to the
context of ICTD research. Following this we present an empirical case tandeate how activity theory, and in particular
the notion of activity systems, can account for some of these theorgtzahgs.

2.1.1  Activity theory

Activity theory is based on the cultural-historical school of Rugségchology, which was developed between 19980by
Vygotsty, Luria and Leont’ev and centred on the unity of consciousness and activity. Thesendeaan attempt by scholars

to explain the interactions between human beings and the material worldtyAt#@oryis not a “theory’ in the commonly
understood interpretation of the term. Rather, it consists of a set of biasiplps which constitute a conceptual framework
for enquiry to be used as a foundation for more specific theoriesawiéimphasis on social factors and interaction between
agents and their environments.

Leont’ev, building on Vygotsky’s work introduced the concept 6hctivity”, as a specific form of the societal existence of
humans, whichs “object-oriented. One of the most conceptually contested areas of activity theory is tioa 06 the
“object’ [Kaptelinin, 200%). The term object or object-oriented refetket6thing” towards which the subject (which may be
an individual or group) directs themselves in order to achieve a desitedme. Objects can be poly-motivational
(Kaptelinin, 200%) and are constructed and reconstructed during aityaatid are often problematid by external forces
such as legislation and market forces.

Leont’ev (1978) developed a basic structure and common language for focusing on activity as the unit of analysis, as
represented in Figure 1 (left-side). Engestfii®8# expaned on these concepts and included the community, social and
cultural rules and norms and a division of labour in the actstitycture (Figure 1, right-sideJhis activity system is also
referred to asthird generatiohh and has been widely adopted in most recent use of activity theorgme frollective and
individual activity |(Allen et al., 201f1)The activity system structure follows that an activity is undertakemdubject, which

is driven by a motivation to achieve an object. That is, a subject iseant #t acts towards the object. Therefore, the
approach is interactionist as the subject transforms the objetz, tivbiproperties of the object penetrate into the subject and




transform then{ (Kuutti, 1996)his process of interacting with the object is undertaken in collabonaitbra community
and mediated by tools, which carry socio-historical meanings. Tooldgseal artifacts (such as compyteammer etc.) or
mental tools (such as language, skills etc.). The principle here is that ionamost occasions interpose culturally
established artifacts between themselves and the object of interest, tleemdiling them to act more effectively.
Furthermore, tools can be created and transformed during the devel@rarractivity, introduced by the community or be
an outcome of a previous activity and therefore embody a particulareculthis process of activity takes place against the
backdrop ofa division of labour and rules and norms, which are associated witksvald social judgments. Taking the
activity as a unit of analysis the researcher selects a member (or multiplerseailihe activity, through whose perspective
the activity is constructeFl (Engestrém & Miettinen, 1|999).

Leont’ev’s Activity System Engestrom’s Activity System
Tools Tools
Transformation Transformation
Process Subject Object Process Outcome
Outcome
Subject Object Rules & Community Division of
Norms Labour

Figure 1: Activity structure

A fundamental concept in activity theory employed to explain chante isotionof contradictions and tensions within an
activity [Engestréom, 20Q1As contradictions arise, or are observed, they expose the dynameifisjéncies and importantly
opportunities for changg¢ (Helle, 2400). Contradictions exist at lfmwgls Primary contradictions are found within a
component of the activity (i.e. the objedthe major primary contradiction has been noted to be the use-exchange \aiue of
object (cf{ Engestrom, 200Q|Engestrom & Miettinen, 1999) and is of fundamental interest in tigexb of the digital
asymmetry and poverty. Secondary contradictions occur between cartstinfethe central activity (i.e. between the
community and object). Tertiary contradictions occur between the certrétlyaend a culturally more advanced form of the
activity (i.e. an activity pre- and post-intervention). Quaternarytradittions occur between co-existing/neighbouring
activitiesl(Engestr(‘jm, 19137).

In recent years activity theory has become an established analytical togstrsewveral scholarly fields, including Ie,
[200d[Uden et al., 2008), providing semantic tools and a conceptual frainéavaenquiry. In the context of ICTD research
however, despite the ability to provide a critical analytical framework and maicéou context, emancipation and other
concepts that motivate ICTD research its use has been sparse. Ac$ehecthree predominant ICTD journateveals little
application or reference to activity theory

On the other hand, ICTD research has drawn upon contemporarytbecial, which have deeper traditions in IS research
such as Actor Network Theory (ANT), structuration theory and ititital theory. These have oféat vocabularies to
address conceptual relationships such as technology-society, agency-sandtteehnical reasoning-institutional dynamics
in ICTD [Avgerou, 200B). Rather than engage in an in-depth discusa the emphasis of the predominant approaches, and
their benefits and limitations, here we briefly describe some of the differdeteeen these approaches and activity theory
in the context of ICTD. Indeed, we argue that activity theory ndt offers an alternative perspective, concerned with
mediation and social action, but that it also presents some congruency wicamimodates other approaclies (Nardli &
) and is a fundamentally complementary perspective for t€3darch.
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As one of the major social theories, structuration th¢ory (Giddens] 1884)eken employed in ICTD reseafch (De & Ratan,
[2009. A difference between structuration theory and activity theoryeidabus on activity as opposed to a broader social
phenomena and the incorporation of cultural-historical tools wittenatialytical framework. This is particularly useful in
this study, where the focus was on a specified activity and toolsethNeless, there are several complimentary aspects
between the two theoretical approaches (cf. Canary, 2010 StructuratigityAtieory)) A major similarity is that they both
consider structure and agency inseparable. This is different from Archer’s analytical dualism where analytical
separation of structure and agency is necessary in order to studytémgilay; a view that is discordant with activity theory

where they form a single unit of analysis, the activity sysi@hen, et al, 2012). The separation of structure and agency,
seems to contribute to the problem of understanding the inter-relagioofsICT within the cognitive and socio-political

context; a problem in ICTD reseath (Avgerou, 3010)

In recent years ANT (Latour, 19p3), which focuses on human anchaman actors, has been gaining attention in ICTD
research and offered significant insigiits (Heeks & Stanforth, |PEdik & Walsham, 201]1), with authors arguing that its
symmetrical ontology can offer significant insights (Faik & Walsha®i,1} There are several major differences between
ANT and activity theory (cf. Spinuzz2008 for comprehensive comparison of ANT and activity theory). ANT, a&vaging
concepts such as subject, object and culture, whereas the activity thepespalctive considers it necessary to use them in
order “to analyze how they evolve, are determined by each other, and cimmgme anothér (Miettinen, 1999 p.176)
Further, a“flat” ontology underpins ANT (for instance, humans and non-humans are given equal emphasig)posed to
dialectical ontology underpinning activity theory. The latter is usefuhis study of an ICTD intervention where few
relationships and concepts are symmetrical. ANT does acknowledge the getierabhactivity and networks, however it
does so in general way th&nores mediating cultural resources and “phenomena as learning, development of expertise,
complimentarity of resources, and knbww’ (Miettinen, 1999 p.18|2).

Institutional theory| (DiMaggio & Powell, 1983), which provides a Ibypsvhich structures become established as norms and
guidelines for social behaviolalso falls within the category of established theoretical lenses, and isienhgith some of

the aspects of activity theory. While ingtibnal theory does not focus on the concept of activity or mediatingdkagy its
focus on the establishment of rules and norms for explaining beingNoir & Walsham, 200[7) is similar to the notion of
cultural-historical rules and norms.

From this discussion it is clear that the notion of activity and the fotuleomediation of human behaviour through tools
and technologies is a major contribution of activity theory to ICTD reseArélrther concept that is largely unavailable,
deemphasized, or abstracted (from the concept of activity), in the alsmt®mned approaches is the notion of contradictions
(Allen et al., 2012); meaning that they are less capable of understagisgntly evolving and transforming activities and
the dynamics, inefficiencies, and importantly, opportunities for ch@l@, 2000)

In our study, activity theory is particularly appealing as it providedisticdramework which can be employed as a mode of
analysis and underlying conceptual framework. The use of acthétyry allows us to understand how actors bring about
change in the local community through ICT and how the ICT int¢ii@may lead to new arrangements in the community, a
re-conceptualisation of its potential uses and become interlinked with other agtivitie

3 STUDY METHODOLOGY

The case study that forms the empirical base of this paper wadf papraject on wireless communications development
The selection of the case study was guided by the possibiliipvistigate wireless communications in a complex
development setting. Our frame of reference for this paper is evaluddtitve ICT intervention roughly six months after
implementation. The project evaluation focused on providing infdioman the delivery of the technology and benefits and
selected program targets. Due to the relatively short implementation time ascbpiee of the evaluation our referents are
limited to the inputs, the outputs, where possible some preliminaryrmes;dhe process of the implementation and future
development.

To frame our study wevere guided by the underlying principles of an activity system persgeatamely (i) the object-
oriented activity is taken as the prime unit of analysis, seen in retat@metwork of other activity systems (ii) an activity
has “multiple-voice&, which appear through interactions between the community and slijeectivity systems are
historical activities that form over periods of time (iv) the identificatmincontradictions as sources of change and
development, and finally (v) the possibility of transformation and réaeonceptualisation of the object and motive
{Engestrém, 2001). In line with the foundations of activity themuny research approach follovascritical philosophical
perspective.




Data collection took place across two phases.
3.1 Phase one: Familiarisation

The familiarisation process involved developing an understandinigeostudy context, the technology employed and the
people involved To mitigate the absence of literature on Slavutych, the Ukrainian ICT coateixithe intervention,
exploratory unstructured interviews were conducted with project manageme project management documentation was
reviewed (reports, funding, initial evaluations, planning documentationtetaugment understanding on the project and
context Interviews were not recorded, however detailed notes were taken and whessary clarification was sought via
email or telephoneThrough this early analysis we formulated questions for the nleasep of data collection and
collaboratively identified key subjects and observation sites.

3.2 Phase two: Data collection

The primary data collection phase involved fieldwork, semi-structured intendgad/observations. An initial schedule of
interview subjects was outlined based on the first phase and complemented by the “snowball techniqugonce in the field.
Interviews centred on key actors in the implementation of thiegirdhe social enterprise (named Infoklass) managing the
infrastructure, technical staff, technology suppliers, users and a commugéwgisation involved in the initial needs
assessmentUsers included citizens, businesses, educational institutions, social agencies, eyneegy®ites, local
government, a radio-ecology centre, an industry zone and a publieirdeness centre.

To achieve a critical perspective during the fieldwork the multiple perspecticestatements of the participants were
verified using project documentation (meeting minutes, planning andtirgpdiocumentation), supporting statements by
project personnel, technical checks and observations. Following the mahdateevaluation, the fieldwork also involved
site visits to observe implemetequipment to ensure all aspects of the infrastructure Wige&. Given that the fieldwork
was predominately a monitoring and evaluation exercise the line of quegtfocused on the implementation process, the
required resources, management of the infrastructure, the userthemdse and challenges. An interview schedule
scaffolded by activity theory was followed. Interviews were condutedkrainian or Russian with the assistance of an
interpreter(a small number of interviews were carried out in English) and digitattorded where possible (comprehensive
notes were taken where the interview was not recorded). Where necessadigri to clarify the data gathered and verify
findings, subjects were contacted via emais data was collected it was transcribed and coded in Nvivo software
collectively by the research team.

4 THE CULTURAL-HISTORICAL CONTEXT: SLAVUTYCH & CHNPP

After the 1986 disaster and following international agreements the final EhiNs were closed in the year 2000. At the
time of closure 9,051 people were working at ChNPP, roughlythalfidult population of Slavutych (population 25,000).
Since the shutdown, the number dropped to ab@®®J3mostly working on monitoring and maintenance td sks idti & HTBPE
), therefore, the socio-economic fabric of the town resdaierwoven with ChNPP.

Despite the health, psychological and environmental impacts of the i8f#fed, Slavutych is considered to have a higher
standard of living than many Ukrainian cities and the local populatidémtanasa positive outlookKeen & O’Reilly, 2010).
However, following the shutdown of ChIRPwhich contributed up to 85 percent of the town budget, Slavutychl face
significant investment void, social problems and uncertain future. Toatatifese issues, in 2000, the Ukrainian president
adopted a decree on activities aimed at the social protection of residents aredld8lelautych a Special Economic Zone.
Strategies were created that focused on industry restructuring ancegiton such as development of a credit union, SME
support and the provision of telecentre facilities, amongst otAdmagside, several local and international collaboeati
efforts continued focusing on treating radioactive waste and envéraiairand health legacies

It merits referencing these activities as it shows a concentrated ejfaftebnational and local government and the
international community to raise the physical and socio-economic conditiomsdrea where there remains international
interest. A review of these activities have been desctibéds a result, Slavutych is no longer a single industry town and its
economy is undergoing a process of constant development ansifaisgion” (dti & HTSPE Ltd., 2007 p. §1)Nonetheless,
despite these efforts, since 2005 about 1,500 people had left the toemd avlvich was predicted to continue.

Concerning telecommunications, despite vBfgch’s relatively high economic indicators compared to other towns in
Ukraine, like other towns it suffered from poor telecommunications infrasteu§EIU., 2009) Prior to the TIN, internet
connectivity was limited, businesses often had to resort to postingndrdelivering documents, rather than rely on email



and even international calls were problematic. Based omtBi302 the Department for Business, Enterprise and Regulatory
Reform (BERRjJ and the Mayor of Slavutych agreed to fund the project titleduSielv Town Information Network -
modern, efficient and cost effective Telecommunications Netweiksing proven cutting edge “Wi-Fi Technologie$
[GTRP, 2007) and made available £750,000 in project funding. (fitiny body interest formed part of the broader UK
Government Programme to address the threats of NPP closure (GTRJ, 200

5  THE IMPLEMENTATION ACTIVITY
5.1 The activity and its motivation

The discussion above reveals the cultural-historical context and also a ranggvations for the TIN, which include high-
level political agendas from the perspective of the funding body ssichméigating threats of nuclear, chemical and
biological legacies as well as more town centric agendas such as improving communicatiomsting inward investment
and providing alternative employment opportunities, thereby addreisngroblems caused by the closure of ChNPP
[GTRP, 2008). Project documentation from the TIN operator (Infokéaasng itsmativations shows some congruency with
the overarching town improvement vision from the funding body:

“Creation of the modern infrastructure of the town which will provide new opportunities for
development of information technologiefcilitate development of the social
entrepreneurship on the sphere of telecommunication, expand the ligirofation services
for the residents, enterprises and organizations of the town, imgrewguality of services,
create new jobs in the sphere of information technologies and increase themémie
attractiveness of the town”.

Figure 2 shows thé&poly-motivational” nature of the activity. It also shows the subject as a collective of entities that
converged to act upon the shared problem and realise the objectefdpsqiive captures the implementation activity and
the multiple-voices of the activity. While each individual entity thatmied the subject could also have its own activity
system the choice of abstraction should be managgable (EngestromAl@®et al., 201]L)The selection and use of tools,
the composition of the community, realisation of the object and theadicttons and tensions that existed within and
between activity systems are discussed.

2 Now the Department for Business, Innovation and S{@Is)
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Figure 2: Implementation activity

5.2  The implementation community

Beyond the subject, the implementation activity encapsulated multipkehsidiers playing various roles in the realisation of
the TIN, influencing the direction of the activity. For instanceexemination of the cultural-historical environment revealed
a strong cultural characteristic amongst the local population of beingetlieas a proud and resilient towstriving for
departing from the perception of being‘rauclear disaster zoieThis manifested in several ways that revealed a desire to
improve local socio-economic conditiomgotably, citizens and business indicated high-levels of interest in thessuatthe
project before and after its implementation. One community centre magrggained his underlying motivation for the TIN
“before | needed to hand deliver documents in Kiev (400km returrbegause it was impossible to attach files to an émail
In the project scoping phase a needs assessment survey comenisgidnfoklass in order to evaluate the level of necessity
for the TIN revealed a high proportion of residents (76%) wanted acce®¢i-E6 and quality telecommunications
infrastructure. The primary reasons were summarised as better price (f#¥gved connection quality (64%) and data
speed (62%). The local government also strongly advocated the TIbyaemt and providd support and linked its own
projects to the TIN, thereby inter-weaving the success of local gmest projects with the TINOne interviewee from a
senior position in local government described the TIN‘th® most important project taking pl&cen the town. The
educational institution also expressed excitement at being connected to the TIhacirlans to integrate internet
connectivity into many aspects of work and teaching and learAingulti-national organisation working on the new ChNPP
shelter provided a large stable source of income and legtintie initiative and the selection of a social enterprise as
opposed to a telecommunications operator as the TIN operator. ICT suppdiersalso a significant member of the
community providing provision of resources, training andpsup The nature of such a high-profile project linked the
success of the project to their involvement and was suggested todigvating factor.

The analysis of the community revedithat even though the initiative was supply-driven it clearly met ¢sel$ of local
stakeholders and beneficiasiand fit within the socio-cultural realities. Further, it showed thatabyng a whole town
approach to providing connectivity (rather than focus on individualgs or sitgthe projectwas able to encapsulate the
largest number of stakeholders in order to realise the project and afitiaal mass necessary for success



5.3 Instruments for mediating the activity and transfer of knowledge

The activity analysis highligbt seveal key tools used to mediate the activity. An obvious instrument veaavhilability of
project funding to enable the project (which from an activity pEtspe is the result of previous activities) and the
management support that followed it. Less obvious intangible tools alsoeused such as language, knowledge and
negotiation through which power relations and legitimisation for the project wentinually established. One of the major
focuses of our enquiry was the range of technologitidhets used to mediate the activity, which were contributed by IT
suppliers and created by a broader culture of technology developers.

In order to develop the broadband infrastructure a mixture of estdleid innovative technologies were employ&d
Radio Relay link was created between Slavutych and Cherriikim(away). WiMAX supported with fiber-optic links to
the base stations was used to create the backbone for the networkemdiddéd high-quality coverage for the town. Eight
kilometers of fiber-optic cable was also utilised to provide reliable, &jgfed connections between the Network
Management Resource Centre, where monitoring of the network took platdehe base stationd/i-Fi technology was
used to provide organisatignsusiness and some residents with access to the network ancethdt\Wras explained that
WIMAX and Wi-Fi was selected because it overcame the issues of needing to lay dgsitalpmfrastructure and
significantly reduced cost compared to previous choi€he technology selected were not only physical tools for enabling
the project but also embodied an accumulation and transfer of knowietigehe community and in particular the
operational and technical staff of the social enterprise. This was evidaiements by the technical staff concerning how
their knowledge in network management and dealing with novel techndilad surpassed that of persons that were
responsible for training them ow we train them”), and was supported by other project stakeholders and a review of
maintenance of the network resources.

5.4 Realisation of the TIN

The TIN was launched live in March 2009. At the time of the st buildings were connected, including community
agencies, small and large businegsvernment buildings, a public internet access centre, all schools, theagespfive
“cottages” (typically inhabited foreign consultantg)public space Wi-Fi and an industry-zone (which was brought ordine f
this first time). It was planned that the remainder of the buildingsldvbe connected within the year. While the TIN is
considered a telecommunication architecture, its properties as an information andnicetion network connecting the
town and its transformational opportunities reveal the “true-motive” ) for the implementation activity.

The implementation activity led to a number of embryonic outcomes hadzan of possibilities, including training of local
staff and connecting a range of information services includilogal government Geographical Information System (GIS)
project which was described and presented by senior representative of goveasarrglectronic platform that contained
details of the local utilities, housing and infrastructure services for pubdioqan output of another project in Slavutych)
This was a step towards developing TIN enabled e-governntechnology enhanced learning, remote surveillance and
hosting/ servicing of local government databases and websites

5.5 The role of contradictions

Three major contradictions existed in the pre-TIN environment that astedcatalyst for the project. The first was the
inadequate telecommunications infrastructure that hindered local bugjogesnment and social activity. The second was
the high capital and operating expenditure and low returns for commepeidtors in providing the infrastructure in a

remote and low populated area, partly due to the reliance on fixed-wire ltzghndhe third was the repercussions of the
closure of ChNPP. These contradictions aggravated tension within theakhlatorical context of becoming a modern town

and mitigating cultural-historical problems and led to a transformation ggaghich was enabled by a large amount of
funding ahigh-profile project and advances in wireless communications.

Several contradictions that emerged during and after implementation are dedeibeds relevant to ICTD. The first
concernsa primary contradiction and how it shaped the emergence of a social enterpriseirdsagtructure operator. The
second contradiction is between the subject and community in makisg seéthe TIN (secondary contradictions). We then
turn to the notion of interlinked activities and the contradictions that existebetwctivities and how the relationshi
between activities can be used to conceptualise impact.



5.5.1 The cultural-historical context and primary contradictions leading to new techno-organisational structures

In the pre-TIN environment, the existence of poor telecommunicatiasspartly due to the low monetary value that could
be derived by providing quality telecommunications. This in part leddgroject and announcementaoarge amount of
funding and subsequent interest by telecommunications operatavidipg improved connectivity to Slavutych citizens.
However, while telecommunications are almost exclusively implementkananaged by commercial telecommunications
operators, the funding body selected a social enterprise (Infoklas® @B\ttoperator. Infoklass effectively competed with
commercial operators to provide telecommunications to citizens; however iediffem traditional network operators by
considering affordable communications (for instance, monthly connedibs small business were approximately US$15 a
month and $7.5 for community agencies) as a primary objecttvéngetted profits into the local community showing how
this original contradiction led to new techno-organisational arrangerffmerou, 2010). Therefore, a combination of the
pre-TIN environment and concern about the profit motive and commeraehtagm of the TIN led to the emergence of a
social enterprise as its operator.

5.5.2  Contradictions for reconstructing the object meaning

A contradiction existed between the subject and community concerningriteppon of the achievement of the object. That
is, while there was initial consensus on the major motivations drabgetives for the implementation activity, during and
after the implementation contradictions emerged on how the object beuicinsforned into favourable outcomes. In
particular, the extent to which the original motivations were met is equivafElass set quantifiable targets in terms of the
number of buildings it expected to conndubwever others were sufficiently broad and ambiguous, whichtedsin an
outcome that was difficult to quantify. This is an inherent probleriCTD interventions. That is, beyond technology
implementation it is difficult to account for outcome. In this case cirigradiction led t@ shift in the promise of the benefit
and the recognition that ICT itself will not engender outcomes but atliler enable a range of opportunities for desirable
outcomes.For instance, one key project stakeholder explained “it has not been the purpose of the project (the TIN) to
stimulate employment, population growth etc, this is an overall stratefg aombined projectsreferring to the range of
projects connected to the TIN. This was supported by another intervtbateanderstood that each information service
attached to the TIN would require technical support, resulting in job creationeaedue. Similarly, there were several
contradictions that emerged between the community and the ,abjgarticular concerning interpretation of how the TIN
could be usedFor instance, video surveillance was pushed by certain members of theugitynas one use, even though
there was no clearly defined surveillance issue. One intezeiawiculated the benefits of videorseillance as “one can
watch the market place and decide whether to go &% anbther claimed that foreign consultants desired video surveillance
for security purposes (100-200 consultants live in Slavutyaither source suggested there was only one notable crime the
previous year, revealing no clear security motivation. The focusdao wurveillance fits within the need to be viewed as a
modern town rather than any real security imperat@@nversely, another interviewee explained that when he made the
suggestion to mount transmitters on vehicles in the nuclear protectionaommacking purposes (there was concern that
some vehicles were deviating from set paths) resources were not made awaiabléhough this is congruent with other
activities in the region. Here we can see how the object was slowly tegiogstructed by project stakeholders for different
purposes and directions.

5.5.3  Neighbouring activities, conceptualising impact and contradictions

An activity theory perspective follows than activity is part of a wider network of activity systems, forming a shifting
mosaic of activity systemg (Engestrom, 2p01). Figure 3 illustratesdtien of connected activity systems, which are
activities that in some way for a period of time are connected or refatgghtially hybridising each other through their
exchanges (Engestrom, 198I#) this case it highlights an activity as a complex network of intanected activities. Certain
selected neighbouring activities are illustrated in Figure 3, which includlétiast that produced the tools for the TIN
implementation activityactivities that led to the emergence of the subject, activities that led to the cifatides and
norms that goverd the activity and concurrent activities from the perspective oftpglier. We also include activities that
were beginning to use the object (the TIN) of the central activity, andimfagt transform the TIN based contradictions that
exist between the related activiti€&som a theoretical perspective this demonstrates how the object of an actiehdersy
other related activities that can be conceptualised as impact.

A benefit of this approach is that it provides a structure for trace@ltfiect of an activity and how it is then absorbed by
another activity. As illustrated in Figure 3, the TIN will become a tookubsequent activitiesAs an example, the
government GIS project, which formed part of an associated actiatyconverging with the TIN to enhance e-government
services. Further, in the education sphere, there were plans to use theduhttoa range of technology enhanced learning
applications. Where such an analysis highlights no interlinked activitiekl ignal emergent contradictions and



sustainability issuedVe view this as a particularly powerful lens through which to conceptualisetimpBETD activities
showing how one activity system is woven within a netwdraativities [(Spinuzzi, 2048). In many ways, this approach can
overcome the difficulty in following impacts in ICTD projects, whéraditionally there is a danger that impact assessments
lead to false conclusions concerning causality. Using this concept dfyastistems, researchers can map other subsequent
and associated activities and indicate how they are related to a particular initiatieasttating the highly complex path of
any ICT intervention to impact.

Technology- Funding-producing
producing activity activity

TIN as tool

E-government
Subject-producing activity

activity
% TIN as tool

\

Rule-producing TIN activity

activity E-learning activity

‘ TIN as tool

IT supplier activity

Business activity

Figure 3: Conceptualising impact

6  DISCUSSION: AN ACTIVITY SYSTEM APPROACH TO ICTD RESEARCH

This paper embarked on an examination of an implementationrofdtmnd infrastructure. We used the concepts of activity
theory and in particular activity systems to frame our investigaliba.activity was described as poly-motivational, which
although necessary when a group of entities converge to work on a ranléty can lead to difficulty in quantifying the
outcome. The lack of quantifiable outcomes may also be a reasoaviathb purpose of the object was reconstructed and
resulted in different meanings in the eyes of the community and subfgs may also be a process of negotiation and sense
making by the subject and the community as the object is formeckaligbd.

As we have shown, a number of independent entities came together tonwtbik shared object of the T.INhe independent
entities formed the collective subject of the activity system (see FigumedZincluded a range of organisatiohle activity
system also encapsulated a broader community of stakeholders that revéaiednd for the TIN. An important factor here
was a cultural-historical characteristic amongst the population that désiteztome a modern successful town. Similar
observations of Slavutych have been nqi€etf & O’Reilly, 2010). A suggestion here is that an ICTD intervention should
be viewed as collaborative process between the subject and communitjtiaradely demand drivey matching the
cultural-historical context. This was evident by several community men{lmal government, education institutions,
business etc.) embedding the TIN into their own activities. The progstdesigned according to local realities, involving
multiple stakeholders and encompassing sustainability ideals by fittimgthinthe broader local development objectives,
echoing the suggestions of other ICTD researcrers (Heeks" Malldlieu & Rocke, 200|7).

Given that ICTD involves significant focumn technology, an activity approach is particularly useful for highlighthre
contextudly relevant technology and its role in achieving the outcome. Incss, examination of the selection of tools
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revealed that the hybrid infrastructure (fiber-optic/wireless) led to seteetatical and cost advantages. It is a critical point
that without the selection of these tools the object could not be acheweahtradiction that existl in the pre-TIN local
context. Embedded in the use of this technology we also saw how pemientation resulted in a transfer of technical
knowledge to the local operating staff.

The activity system perspective provides a lens for augmenting undémgtaofdthe complex relationships between
activities. This follows that an activity takes place not from a clean Hlateather as interconnected activities, and as such it
is instructive lens to view an activity. In this case the needs faraaechnology were first seen as unresolved problems in
a pre-existing activity. We also expanded this to provide some theoreatgialfor conceptualising the impact of the projects
based on the notion that the TIN implementation has led to some erntboidcomes and will become a tool in various
subsequent activities.

Using the concepts of activity theory we explicated how an activity peigpanay be applied to ICTD research. Its rich
heuristic value and conceptual tools has been noted as particularly valudigdel$ design and information management
fields (Uden et al., 20QRAllen et al., 2011), however as we have argued its use in the fiel@STaf temains relatively
unexplored. We identify three major contributions that an activity peigpaffers ICTD research.

The first contribution is that activity theory brings together the adiiocluding a range of stakeholders), structure and the
selection of tools and their development, within a single coherent framether activity system. By doing so it is able to
capture the cultural-historical context (Allen et al., 2011) and the rdl@Tofn human activity and account for the critivis
aimed at ICTD research for its theability to account for the inter-relationship of ICT and socio-political corftext (Augér

ford

The second contribution is the notion of contradictions as an analyticatdeoffer significant insights on change and
development within an activity a lens we argued is largely unavailable, underemphasized or sepamnatddr notion of
activity in other theoretical approaches. While ICTD studies often prathiee ICT intervention the activity system lens
coupled with an examination of contradictions provides a systematic methaghlighting change and development in
context. We have only examined contradictions in this paper within tipe d@ur evaluation requirements. In doing so the
focus on contradictions highligid several sources of change and tension leading to the TIN, hbecgient new techno-
organisational structures and importantly how certain contradictions ledréscanceptulisation of the TIN. Greater
examination of contradictionsanprovide insight into how ICTD activities could be improved and illiaténsustainability
issues.

The third contribution is the notion of a network of activityteyss, which follows that an activitg part of a wider network

of activity systemg (Engestrém, 2Q0The allows ICTD researchers to observe the connections and contradictioasrbetw
activities and further conceptualise how tools developed in one actigtiiybridised and/or transformed in other activjties

providing a perspective that goes beyond the summation of ICTBcprojtputs. In this woven understanding, activities
combine, merge, interpenetrativide and become more complex over time, creating increasingly widenkstjSpinuzzi]

]

While we have attempted to demonstrate the usefulness of activity theo®f b research in this paper, as with any
approach it comes attached with several limitatidiiese have been noted as the nebulous nature of the concept of activity
as encompassing broad and disparate concepts that cannot be|tested , (1@8f)hand the possibility for varied

interpretations of an activitly (Livari & Lyytinen, 19P8), amongst ottFBlakhurst, 200R)

We note several limitations of the application of activity theory in outystwhich also act as extensions for future research.
The first is that we have not conquered its full frame of reference irp#isr; in particular in our analysis we did not
investigate in detail the rules and norms or the precise division of ldbatiframed the activity, or the actions and
operations, in order to focus on our research objectives. These aspectse fmatfid areas of analysis for future ICTD
research, as understanding of cultural-historical rules and norms, ldiv@ion and micro level analysis of actions and
operations may provide significant insights in ICTD research. A durtimitation is that the timeframe of the study
following the implementation of the TIN was relatively short, allowing Ug tintheorise on the subsequent outcomes.

In this paper one of the main arguments has been that activityy tb#fers the distinct notion of contradictions which
provides significant insights into change and development surroul@iry intervention. At the same time, we note several
ways in which contradictions are problematised. For instance, contradiatiays not be resolved, meaning that
transformation may not take place or undesirable transformation may fMaowphy & Rodriguez-Manzanares, 2(08)
Equally important is the interpretation of the contradiction amongst adt@rssense making that occurs and how the
cultural-historical context influences the direction of action. A related thedrptigchlem is that contradictions are seldom
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straightforward [(Peim, 2009) and therefore may not be obvisuspenly identified and discussed. The notion of
contradictory or poly-motivational activity, which was evident in this wtuday seem to problematise the notion of an
activity system which is ultimately stimulated by a “motive”. However, recognition of multiple motives reflects the
complexity of the social, cultural, political and other factors concomitantI@iED initiatives.

7 CONCLUSION

In this paper we expard traditional understanding of ICTD interventions by drawing on actthiépry and in particular an
activity system perspective to frame ICTD intervention. We suggastganatic approach which can be suited to a particular
study objective and one which allows for the accommodation of otberatical approache$his paper contributes to recent
scholarship in the field of ICTD using an empirical case of an ICT iagion in a complex setting and furthers theoretical
development by advancing an activity system perspective for undéngfandl theorising ICTD interventions. We focused
on several key aspects, highlighting the tools used to mediate thigyattie motivation for the activity and the relevant
stakeholders and examined the role of contradictions. Using the notioono&cted activities we also provided some
theoretical basis for understanding the emergence of activities and t@lisapy the impact of development projects,
arguing that the outcome of an activity leads to/is consumed by othed retditgties.

There are several factors that separate this case from other ICT intamrgahfit act as caveats for generalising the findings
and provide lessons for other ICTD initiatives and direction for fuesearch. First, ChNPP is an iconic site, where there is
significant international attention and subsequent pressure for projessdeed in Slavutych, influencing the dynamics of
the intervention. Second, the scale and funding of the project sets it aparh&aynother ICTD interventions. Third, the
blanket approach to connectivity, whereby the whole town is captured typdiéftrs from ICTD intervention where
specific groups or single sites are the focus. Fourth, the useoafah enterprise to manage and operate the TIN is a new
paradigm for ICTD and one that needs further enquiry as it coulddera new sustainable model for rural and last-mile
communities suffering from poor telecommunications access.
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