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Abstract.  Future Internet developments, particularly a phenomenon labeled
as “Internet of Things” and “Web Squared”, have been predicted to change
lives globally. The nature of that change will eventually depend on who
participates in “shaping and making” of the future Internet, who has most
influence on its evolution and what are their interests. This article discusses
‘openness’ of the third generation Internet and its relationship with globally
inclusive development. This is proposed as a topic of my Phd work. After
introducing the topic area, I articulate the research questions, briefly explain
the motivation of the research and suggest a methodological approach.
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1. Introduction

As information and communication have a central role in the coordination of
social activities, it is not surprising that ICTs can play a major role in transforming
social life [1]. Until today, successive “waves” of ICTs (e.g. printing press, Internet)
have made significant impact on the dynamics of societies worldwide. Recently, the
phenomenon labelled as  “Internet of Things” (IoT) has been predicted to become
the next big ICT wave and change lives globally [2]. This essentially refers to
expanding of the Internet into physical objects and organisms, resulting in the
merging of physical and digital worlds. A related trend  has been described as “Web
Squared” [3]:  unprecedentedly large amounts of real-time data uploaded by physical
objects and/or masses of people can now be stored and effectively analyzed.

These future internet developments have inspired both utopian and dystopian
visions.  For example, Mahaus and Mavin (cited in [4]) imagine the “Open
Revolution” where large masses of people engage in participatory and sustainable
innovation.   They vision that people become “smart prosumers” instead of “dumb
consumers” and switch from competition to collaboration worldwide, which raises
levels of respect for both people and the planet.  To exemplify a very different
thinking, the government of China has promoted an idea of the “Sensing Planet”
where all natural processes would be captured digitally (by distributed sensor grids),
stored and analyzed, arguably giving people an unprecedented power to control
them [5]. This raises an obvious concern on who is in command.  Similarly, US
military supported research on Smart Dust, tiny microelectromechanical systems,
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which could be distributed over a large area to monitor everything from movement
to brainwaves, easily sound like a post Orwellian fantasy [6].

  The social and developmental impact of the third generations Internet (3GI) will
eventually depend on decisions by people who are engaged in its development,
uptake and use. This paper proposes “openness” of the third generation internet as a
topic of my Phd work. The openness is not understood solely in terms of property
rights, but much more widely, as possibilities of different stakeholders to participate
in the creation on the future Internet - its technologies, ecosystems and governance
processes. The 3GI openness is studied in relation to inclusive development, i.e. the
ability of marginalized groups, particularly those living under poverty line, to take
part in these developments as agents and/or beneficiaries.

  The rest of the paper is structured as follows. The next section gives basic
background information on the main topics: Internet of Things and Web Squared,
open models to organize social activities and inclusive development. The third
section articulates research questions and fourth presents motivation for the study.
The fifth and sixth sections propose a research approach, explaining theoretical
underpinnings and methodological choices.

2. Background

2.1. Internet of Things and Web Squared

 “Internet of Things” is essentially about augmenting the “things” of the physical
world (objects, places and even organisms) with embedded computing, sensing and
networking capabilities and connecting them with the virtual world of websites and
digital services [2] [7]. The “things” can also be connected to social media, allowing
masses of people to interact with them [8]. Thanks to recent innovations in cloud
computing, sematic technologies and big data management, large amounts of real-
time data collected from interconnected “things” and/or crowds of people can be
effectively stored, managed and analysed [9]. As the amounts of data uploaded
online grow exponentially and mechanism to process that data improve dramatically,
the web is becoming more and more “intelligent” [10, 11] O’Reilly and Battelle [3]
labelled these developments as “Web Squared”. The terms “Web 3.0” or “third
generation Internet” (3GI) or “Internet of Everything” has also been used to describe
the same developments.

Figure  1 illustrates some building blocks of the future Internet. Digital
ecosystems are large networks of digitally connected services, where each
participating node adds value to what an end-user will consume or experience [12].
The ecosystems have properties of self-organisation, scalability and adaptability [12]
Digital service is any service that can be delivered through an information
infrastructure, e.g. web or mobile devices [13].  The “politics” of the Internet
(governance and regulation) and dominant business models influence the evolution
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of digital ecosystems [14]. Herein, the focus is on human-centred solutions which
engage ordinary people as end-users and/or objects being monitored.1

Fig.1. Some building blocks of the third generation Internet (adapted from [14])

It has been suggested that 3rd generation Internet (3GI) solutions could play a role
in addressing global development challenges. For example, they have been proposed
to enhance supply chain transparency for ethical consumption [11], improve the
agricultural yields in poverty-stricken areas [15] and allow people to prepare for
natural disasters with new effectiveness [16].  3GI can also enable radically new
models of collaborative consumption and production such as peer-to-peer traffic [17]
and peer-to-peer energy trading [18]. However, such developmental applications are
still a small niche within mainstream IoT agenda dominated by big companies and
military [6]. Further,  especially when dealing with the public sector, ICT companies
have been critiqued of selling IoT technologies under the cloak of social and
environmental sustainability despite evidence of the opposite [19].

   One also needs to note that new technologies have only limited capacity to
change the status quo, as evident from the developments of the current Internet [20].
Even though Internet of Things and Web Squared enable unprecedented amounts of

1 Iot-based machine-to-machine (M2M) communication in manufacturing, i.e. “Industrial
Internet” is not in the focus directly but obviously M2M forms the basis for human-centred
IoT services.
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data to be collected and analysed, the existing power relationships still serve to make
some information visible over other [11]. Further, over 90% of the people from the
48 poorest countries lack internet connection [21] and an important consideration is
what 3GI  offers for them.

2.2 Openness, Development and ICTs

According to Relly and Smith [22], social (or socio-technical) systems can be
thought to be “open” along three dimensions: content, people and process (see
Figure 2). The dimension of content mirrors the two freedoms embedded in many
commons-based licenses (e.g. open source licences): the freedom to access and the
freedom to manipulate the content (reuse, revise, remix, redistribute) [22]. The
second dimension of people refers to who can actively participate and collaborate
within the system [22]. This extends much beyond technical collaboration tools to
social issues such as individual and organizational capabilities for collaboration. The
third dimension of openness is one of processes and divides into two elements:
openness as transparency and openness as contingency [22].  The former tells that
information about a process is accessible while the latter is related to participation,
i.e. the results of the participatory activity emerge contingently from inputs of the
participants.

Fig. 2. Dimensions of ‘openness’ as a concept (illustration based on [22])

    The term open development has recently been introduced by scholars
interested in the role of ICTs in global developments. According to Smith et al. [23],
open development refers to catalyzing “positive bottom-up change through open
information-networked activities in international development”. Openness is herein
defined as a way of organizing social activities that favours (1) universal over
restricted access, (2) universal over restricted participation and (3) collaborative over
centralized production [1].  These three elements of openness are seen as a
continuum, where each prior element is a pre-requirement for the following one. For
example, open co-creation of e-government services requires citizens, not only to
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have access to relevant information and technologies, but also to have sufficient
motivation and capacities to participate in public institutions.

As open development theory studies the role of new ICTs in open processes for
development, there are two different but inter-related research interests [24]:

1. openness of ICT systems with development goals (e.g. open development data,
open co-creation of e-government services, open source software for
humanitarian aid etc)
2. ICTs enabling other open process for development (e.g. participatory
budgeting, open educational content online, peer-to-peer information sharing for
farmers etc)

The two issues are interconnected because, arguably, genuinely open and
participative processes can only be facilitated by ICTs developed with (some degree
of) openness [24].

Beyond development studies, the openness in ICTs has been widely studied by
researchers of open source software (e.g. [25–27]) and  technology innovation
(e.g.[28–30]), for example. The “people dimension” of openness has been studied in-
depth on the field of participatory design and co-creation [31, 32]. Table  1 gives
examples on how openness (or lack of it) has been understood in relation to few
common ICT-related artefacts and processes. Even though the examples are
simplified and debatable, the information illustrates that openness is not a dichotomy
but there are several degrees of openness. It also (implicitly) demonstrates that there
are several different forms of openness and there may be trade-offs between them.

Table 1: Examples of less or more open ICT-activities (loosely based on [1, 22, 26, 33] etc)
Artefact Less ß Opennessà More

Devices proprietary/pate
nted hardware

devices with open
source software

collaborative open
hardware development

Software  traditional
proprietary
software
development

e.g. open APIs, open
source spin-outs,
inner/controlled source
development

collaborative open source
software development

User
Interface

top-down design e.g. user-centric design,
personalized UI

co-creation of  UI with
users, users as innovators

Standards monopolistic
proprietary
standards

open standards with
proprietary extensions

collaboratively maintained
open standards

Data closed data (only
available to its
owner)

shared data,
commercially  licenced
data

open data
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ICT
policy

closed, non-
transparent
policy processes

transparent and
consultative policy
making

open and participative
policy-making

Online
content

restricted
content

free access content collaboratively created
and openly available
content

The aforementioned model by Smith et al. [24], where the three ‘progressive’
levels of openness (access, participation and collaboration) are placed on a
continuum, is also suited for conceptualizing ‘openness’ of ICT systems
development. Figure  3 exemplifies how openness can be understood in case of a
single technical artefact like software or hardware.

Fig. 2. Elements of openness in ICT development (adapted from [24])

  The first level of access is about availability of an artefact, the second level of
participation is about ability to adapt the artefact (reuse/modification) and the third
level of collaboration relates to peer-production models such as open source
development. In case of ICT policy making, access is about transparency of a top-
down policy process, participation is about being consulted and collaboration is
about fully participatory policy making. The amount of technical and organizational
pre-requirements increases when moving from access to participation or from
participation to collaborative production [24]2

2  There are scenarios suggestions that the relationship between the three elements is more
complex. For example, in some cases, collaboration might be pre-requirement to accessing the
resulting artefacts resources; in another cases it may not grant access to the results at all [44].

e.g. adopting ICTs
to own needs,
being consulted on
ICT policy

e.g. freeware
or internet
connection

e.g.
free online
content

Access  (Use of ICTs)

Level of openness

Collaboration (in production of ICTs)

Participation (Reuse of ICTs, participation in institutions)

e.g. open source, open hardware
participatory policy-making

e.g. transparent
policy process

Complexity of
pre-requirements
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2.3  Inclusive vs. open development?

The term inclusive development has been used to describe socio-economic
development which emphasizes inclusion of previously disadvantaged and excluded
groups as agents and beneficiaries in development processes [34]. While a related
term, inclusive growth, refers to equity of economic opportunities, inclusive
development has a broader definition and is interested in “equity of well-being“ [34].
Inclusive development is pro-poor development by definition [34] and it is also
socially sustainable develoment [35]. This is because highly exclusive systems do
not tend to prioritize the needs of the poorest, leave alone encourage equal access to
opportunities and resources [34]. Inclusion can also be regarded important for
ecological aspect of sustainable development, at least if we suppose that most
promising environmental innovations emerge bottom-up [35].

Where new technology meets development, the term inclusive innovation is often
used [36, 37]. While innovation means any invention that creates public or private
value, inclusive innovation aims to create value for previously disadvantaged groups
[36] . The target group to be included can be any (e.g. women, disabled) but most
often it refers to the globally poor, i.e. the billions living on lowest incomes [37].
Like openness, also inclusion can be understood as a continuum from totally
exclusive to inclusive [37]. For example, innovation can be understood to be “more”
inclusive if the poor are included as innovators, not merely as beneficiaries of
innovations [37].

At first glance, the open development theory (see 2.2.) may seem to be in perfect
harmony with the ideas on inclusive development and inclusive innovation. By
definition, openness is about processes which place little or no restrictions on who
can access information or technology, participate in particular institutions or engage
in co-production.  For example, open technologies (e.g. open source software, open
hardware etc) allow for  local adaptation and innovation without centralized control
[38]. Similarly, open government data and open co-creation can potentially shift e-
government design priorities towards real needs of citizens [39].  Von Hippel [40]
wrote about “democratizing innovation“ and May [41] likens open ICT processes to
Mumford’s [42] “democratic technics”, ie. utilization of technology in a manner that
empowers local groups and enables bottom-up innovation and societal change.

However, “open” is not at all synonymous with equal. As many commentators
have pointed out, existing social-economic power structures and
individual/organizational capabilities influence who is able to exploit an open
resource/process and how [11, 22]. For example, the digitalization and opening of
land records in an Indian province reportedly lead to increased corruption and
hastened the loss of lands by small-scale farmers [43].  For another example, some
experiences suggest that open policy processes can be very vulnerable to corporate
capture and, therefore, non-transparent and centralized governmental efforts may
lead to more equitable policy outcomes [44]. The examples illustrate that open
processes do not operate in a ‘power vacuum’ [45]. Much of the debate on open
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development is focused on the questions of inclusion and exclusion, i.e. does
openness “empower the empowered” or does it open up new opportunities for the
previously disadvantaged [45, 46].

3.  Research questions

The goal of the research could be expressed as follows:

To understand and conceptualize the role of openness in ‘making’ the 3rd generation
Internet (3GI) to serve inclusive development

To achieve the goal, I would essentially need to answer questions on what, why
and with what results, i.e. what the openness means in the context of 3GI exactly,
why do these patterns of 3GI openness emerge and how do they contribute to
inclusive development. To correspond with this logic, three preliminary research
questions were formulated as follows:

1.In what ways and to what extent can 3GI infrastructure and applications be
open?

2.What factors drive or hinder the construction of 3GI towards a degree of
‘openness’?

3.How does the ‘openness’ of 3GI influence the inclusivity of development
outcomes?

 It is worth noting that 3GI initiatives are in an early experimentation phase,
especially in the developing countries, and it might be a decade or more before their
socio-economic impacts can be meaningfully analysed. The focus of the research is
consequently biased towards “upstream” (pre-requirements and production) instead
of downstream (uptake, impact) processes associated with 3GI solutions. The answer
to the third question is therefore partial and focused on immediate development
outcomes of 3GI construction. The inclusivity of development outcomes of
uptake/use are also analysed if sufficient data is available.

The logic of reasoning herein leans strongly towards a socially determinist
position: the  outcome and impacts of technologies are not perceived to be dependent
on their “inherent” properties but on people developing and using the technologies
[47]. Thus, the starting point is on how and by whom the technologies, services and
ecosystems of the 3rd generation Internet are constructed. These constructions are
assumed to influence how the new ICTs can be used by people, which in turn
influences their development outcome and impacts.

4. Research justification

The selection of the topic is grounded in my deep interest in how the third
generation internet (3GI) will change societies globally. The key question is
essentially about who can participate in the ‘shaping and making’ of the third
generation internet, with what motives and with what results for the inclusivity of
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international development. If  we believe those who associate 3GI with fundamental
societal changes [2, 16], these questions are of obvious importance. They are
essentially related to sustainable development, which is about inter- and intra-
generational justice in the distribution of resources and opportunities.

 The subject is topical now when many consider the openness of the Internet to
be at cross-roads [11, 48, 49]. There is a vast body of research [1, 24, 50–53] on Web
2.0 technologies enabling participatory governance and peer-to-peer activities for
development. These participatory solutions have emerged largely due to an open
nature of the current Internet [24]. Technology-wise, 3GI could offer many
opportunities in this regard (see 2.1) but it is not yet known whether the creation of
such solutions for development will be equally easy within the Internet of Things
framework [1, 4].  Openness and inclusions are key issues here, especially if one
appreciates bottom-up approaches to international development.

The 3GI openness has already been studied on the level of Internet governance,
particularly from the transparency viewpoint,  but it tends to be focused on multi-
stakeholder institutions (e.g. ITU, IETF) whose role is being weakened by the
privatization of Internet [48].  There is very little research on what openness means
on the level of digital ecosystems and integration platforms, except for comparisons
between the supposedly ‘open’ mobile ecosystem by Google and the gate-walled one
by Apple [54]. One dimension of  3GI openness has been studied on the field of
participative design, e.g. by investigating “Maker Spaces” and other groups co-
producing IoT devices and services [55, 56]. However, there seems to be a need for
more holistic understanding and conceptualization on how and to what extent 3GI
infrastructure and applications can be ‘open’ and  why do these patterns of  openness
emerge.

Open development theory has been critiqued for lacking means to facilitate
inclusion of economically and socially marginalized groups into ‘open’ processes
(see section 2.3). Researchers have been debating on whether open processes tend to
entrench those who are powerful and well-resourced already or might they actually
support  transformation towards more equal distribution of power, resources and
opportunities [22, 44, 45]. Except for the aforementioned techno-political account by
May [41],  the debate bases mostly on positive and negative experiences derived
from ‘random’ case studies. There seems to be a need for more in-depth analysis on
the relationships between openness and inclusive development.

To summarize, the Phd work can fill a genuine research gap and benefit fellow
researches on the following areas: a) conceptualizing openness in the context of third
generation Internet and understanding how that openness emerges and b)
understanding and conceptualizing relationship between openness and inclusive
development (particularly in the context of 3GI but results could be applicable
beyond). The results can also support ICT4D practitioners in their decision-making,
e.g. in assessing the claims of ICT companies who readily market all of their  3GI
solutions as ‘open’, ‘participative and ‘empowering’ [33, 57].
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5.  Philosophical and theoretical underpinnings

As to epistemology, I am sympathetic towards the interpretivist tradition. I
strongly subscribe to the general idea that the study of the social world needs
a very different outlook of research procedures from the study of the natural
world (see e.g. [58]).  However, my interest in the relationship between action
and knowledge attracts me towards a pragmatic stance. Consequently, the
ontological and epistemological footing of the work might be better described as
critical realism [59, 60] This position combines ontological realism, a belief that
some mind-independent reality is 'out there', with epistemological relativism, a
position that our knowledge of the reality is always conceptually mediated and thus
approximate or probabilistic at its very best [61].  Thus, the study aims to understand
(and even explain to a degree) social structures and mechanisms which are assumed
to exist beyond mere perceptions of research participants. This understanding of
empirical reality is taken as a basis for assessing theoretical abstractions.

The study employs both deductive and inductive circles of data collection; with
emphasis on the latter. In practice, this means that the data is examined for
undiscovered patterns and emergent understanding but also for relevance in
connection to selected theories [62]. A literature-derived sensitizing conceptual
framework will be constructed and used to guide the analysis. The research will draw
on studies of open ICT activities (open source etc) and open/inclusive development
(see sections 2.2 and 2.3). In addition, the conceptual framework could build on one
of the following theoretical perspectives:

o Political economy of technology, with a viewpoint of how political and
economic power structures shape (and are shaped by)  3GI developments
(e.g. [41, 63]).

o New institutionalism [64, 65], with a viewpoint of how design and evolution
of  3GI influences and is influenced by conflicting institutional logics

o Socio-technical transitions [66, 67], with a viewpoint of how 3GI as an
innovation challenges existing socio-technical regimes

A pilot case study is conducted to build the conceptual framework and refine
research questions (read more in the next section). During the entire research
process, it is considered important to remain open to discovering concepts, processes
and relationships that are not included in the preliminary framework.

6. Methodological approach

The Phd work is planned to consist of multiple qualitative case studies [68, 69].
The case study approach was selected because it offers access to a wealth of detailed
information and an opportunity to stay close to real-life [70]. This helps to develop a
nuanced view of reality and contributes to the own learning process due to the close
interaction with the subjects of study [70].  In social sciences, knowledge is always
context-dependent to a degree. Therefore, to study any interaction between
technologies and society, one must typically start with a particular place and
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accumulate understanding of research questions in a situated  context  [7].  Through
analytical generalization [71], it is still possible to produce knowledge which is
relevant beyond boundaries of the cases.

The exact number of the case studies is to be determined later, but it is likely to
be between three and six. The cases are selected strategically to maximize the
amount and utility of the information collected. The objective is to find
“paradigmatic cases” [70], ie. cases which have prototypical value and are therefore
particularly helpful in understanding the target phenomenon. Recognising such cases
is not easy, but at least the selected cases should be 3GI initiatives that are of some
public importance, set development goals and are preferably undertaken in
developing countries.

In the beginning of the study, an exploratory pilot case study is conducted. The
primary goals of the pilot case study are to a) decide on a conceptual framework to
be used in the rest of the work b) refine research questions and c) readjust
methodological choices if needed.  The pilot case study is not understood herein as a
predictive experiment (as in [72]), but rather as a means to gain preliminary
experimental understanding on the topic and thereby improve research design and
conceptualization (as in [73]).

After the pilot study, multiple case studies are conducted. Multiple data
collection methods are to be employed, the most important ones being semi-
structured interviews and participant observation3. In addition, analysis of relevant
technical or organizational documents may have a secondary role. Interviews will be
recorded and transcribed where possible. As the study focuses on inclusive
development, particular care must be taken to ensure that the research process itself
does not become exclusive of some stakeholder groups.

Qualitative content analysis [74] is planned to be used as an approach to data
analysis (on textual data such as interview transcripts, field notes and documents).
More precisely, the method is directed content analysis where all codes are not
derived directly from data but instead the selected conceptual framework provides
guidance for initial codes [75].  Any data that cannot be categorized with the initial
coding scheme is given a new code [75].  Following a type of  directed  content
analysis, also called “Template Analysis” [76],  a coding template is developed
iteratively whilst the analytical process moves forwards.

Figure  4 illustrates the planned research process. The work starts with a first
literature review and familiarization with relevant theoretical perspectives. Then, a
pilot study is conducted to refine research design and construct a conceptual
framework as explained afore. After the pilot study, multiple case studies are
conducted in an iterative cycle. The results of each case study feed insights into the
selection, design and analysis of the next case. Because research requires staying up-

3 Because many issues of openness (especially technical ones) are such that it requires
expertise to notice them, participant observation might be equally or even more important
source of information than the interviews.  If the role of participant observation gets
emphasized during the pilot study, it could be justified to draw also on ethnographic methods
for data collection and analysis.
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to-date with the latest 3GI developments, the continuous study of literature and
practice is integrated into the research cycle. Eventually, the results are written up,
discussed in the light of existing literature/theory and evaluated.

Fig 4. Research process illustrated
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Pilot study
Small-scale study, participant
observation and unstructured
interviews

Discussion

Theoretical pre-knowledge
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conceptual framework
First literature review

Data
Collection
Multiple case
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participant
observation

Qualitative
Data Analysis
Directed
content analysis

Evaluation

Refining research
questions

Quality criteria
Credibility
Dependability
Transferability
Confirmability

Continuous study on state
of the art and practice
Review of literature
Following news articles

Results
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The evaluation of the results is based on quality criteria to be decided later, e.g.
the one suggested by Guba and Lincoln [77, 78]:  credibility (a parallel of internal
validity) dependability (a parallel of reliability), transferability (a parallel of external
validity) and confirmability (a parallel of objectivity). Herein, credibility is
concerned on establishing that the findings and interpretations are credible from the
perspective of the participants in the research [78]. Dependability emphasizes
“trackable variance”, ie.  the task of describing the changes that occur in the research
setting and analyzing how these changes affect the study [78]. Transferability refers
to the degree to which the results can be transferred to other contexts [78] and is thus
concerned on the soundness of analytical generalizations made (cf. [71]).
Confirmability refers to the degree to which the results could be confirmed or refuted
by others [78].
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