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Abstract

The ongoing digitalization and increased connectivity across the world have made application devel-
opment technologically feasible in almost any part of the globe. No matter where one is, most of the
resources such as application programming interfaces (APIs), software development kits (SDKs) and
required skills can be acquired via Internet. There is an increasing interest towards promoting soft-
ware development and creation of app economies to serve local markets. What remains more unclear
is how the context, where application development takes place, is relevant. This research aims to an-
swer that question by studying application development in East Africa, concentrating to Kampala,
Uganda. The data has been collected by interviewing entrepreneurs and software developers in the
region and doing participant observation in the local tech hubs where many of the start-ups reside.
Using structuration theory and the concept of habit formation in the user space the research finds that
even though the technologies and skills needed for the application development are there, the context
heavily conditions what type of applications are created and how, as well as the ways applications are
being pushed for targeted users. The contextual challenges for the entrepreneurs are not only techno-
logical, but also display themselves in the form of existing social habits that the entrepreneurs aim to
replace with their technology-driven solutions. The entrepreneurs find themselves between two differ-
ent types of structures, those that come with the technological resources and the ones that exist in the
context where their applications are built and used.
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1 Introduction

The layered, modular architecture of smartphones and other consumer devices has enabled third-party
application developers to produce content and applications to these devices. This has led to the crea-
tion of millions of applications varying in complexity and purpose (Tiwana et al. 2010). The applica-
tion developers themselves are relatively independent individuals and companies, which often have no
other formal linkage to the platform owners or device manufacturers than the technologically mediated
user agreements, technological resources and distribution channels (Maurer and Tiwana 2012). Many
of the resources needed in application development have been digitalised and can be offered directly
over the network, and as a result, software development kits (SDKSs), application programming inter-
faces (APIs) and even material for skills development can be accessed everywhere and at any time
(Yoo et al. 2012).

In this sense, it can be argued that application development has become disconnected from location,
since many of the resources needed in the process and channels to distribute the applications are digi-
tal and available online. Digitalisation overall leads to de-contextualization, where items that get digi-
talised become ubiquitous and detached from their original location and form (Bailey et al. 2011). In a
similar vein, the resources that developers use to build their applications can be easily transferred from
one location to another, and provided one has access to basic hardware and the internet, application
development can take place practically everywhere.

However, this research is based on the premise that despite the near ubiquitous existence of the tech-
nological resources needed in application development, the context where application development
occurs and where an application is used also plays a vital role in the process. The notion of context has
been much discussed in the literature in terms of technology implementation (Avgerou and Walsham
2001; Avgerou 2002; Heeks 2002; Rai et al. 2009), yet in relation to development of technology, the
meanings and implications of context have not been studied to a similarly large extent. The purpose of
this research is therefore to study the role of context in application development. The research question
it aims to answer is how does the local context displays itself in the applications and affect their devel-
opment?

The topic is approached from the perspective of tech start-ups operating in a particular geographical
and social setting, namely East Africa, concentrating mainly on Kampala, Uganda. All of the start-ups
studied for this research work with applications that are meant for local markets. Overall, the research
uses the concept of habit to operationalize the more complex notion of context, which allows to better
understand the challenges that the application developers face in their push to make their applications
successful. It enables to see application development as a process, where the developers constantly
interact and try to alter the existing habits in a way that allows them to attract as large number of users
as possible.

This paper is organized so that it first takes a closer look on what kind of technological artefact an ap-
plication is, and what is the role of technological resources in enabling the creation of applications.
From there the paper moves on to examine the meaning of context in the application development.
Then context will be operationalised by using the concept of habit in explaining the contextual factors
that affect the application development, after which the study is placed on a broader framework by
using structuration theory. Then the data collection and analysis will be discussed, following a conclu-
sion chapter on the findings and ideas for possible avenues to follow in completing the research.

2 Application Development as a Technological Process

‘Applications consist of suites of IT capabilities. They are developed to meet a set of specified
user needs within a select set of communities. They can grow amazingly complex in terms of
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effort and scope, but despite this, they still can be viewed as applications, if governed by a set
of specifications through which their design scope remains bounded. An application is a priori
determined by choice of design context, user groups and functional goals’ (Hanseth and Lyyt-
inen, 2010, 2).

As can be seen from the description above, applications cannot be seen as merely technological prod-
ucts, but their creation is heavily affected by the non-technological factors. However, the overall base
of any application is technological due to its digital nature. Yoo et al. argue that pervasive digitization
has led to a new type of product architecture, which they label layered modular architecture (Yoo et al.
2010). They see it as a mix of modular architecture and layered architecture, where the former is about
products that are compounded of loosely coupled components through interfaces, and the latter refers
to digital technologies being embedded into physical products and thus bringing in capabilities in the
form of software. Yoo et al. see that digital technology consists of four different layers of architecture:
devices, networks, services and contents. The application developers find themselves in the service
layer which is on the very top of this stack, and the applications rely heavily on the layers below in
their functioning. They build their applications by using the application programming interfaces
(APIs) and software development kits (SDKSs), which enable them to use the resources provided by
different sensors and functions of the actual mobile device.

Application platforms’ SDKs and APIs can be seen as prime examples of generativity. Tilson et al.
define it by saying that generativity “denotes the ability of any self-contained system to create, gener-
ate, or produce a new output, structure, or behaviour without any input from the originator of the sys-
tem” (Tilson et al., 2010, 750). SDKs and APIs provide software developers a certain set of resources
and tools, out of which the developers then choose the ones which are most appropriate for their own
purposes in terms of building an application. Furthermore, many of the applications themselves offer
developers additional tools in the form of APIs that other applications can connect to and draw re-
sources on.

The main implication of technology to context becomes visible in the form of these technological re-
sources, since it is those that ultimately decide what can or cannot be done. This is not to say that the
resources decide deterministically what kind of applications will be built, yet whatever will be done
has to take place within the limits set by the technology. Ghazawneh and Henfridsson talk about these
as boundary resources and define them as “the software tools and regulations that serve as the inter-
face for the arm’s-length relationship between the platform owner and the application developer”
(Ghazawneh and Henfridsson 2013). In other words, boundary resources function as toolkits that ena-
ble the transfer of application creation capabilities from the platform owners to the third-party devel-
opers (von Hippel and Katz 2002).

In sum, the technology itself functions as a constraint by simply not allowing certain things to be done
and thus placing the ultimate limits to the development of an application. These constraints can be
temporal however, as technological advancements and updates present new possibilities of usage
(Corral et al., 2014). Furthermore, the constraints are also dependent on the developer’s ability to use
the technological resources. In some cases, a certain technology does not simply fit a particular con-
text.

In sum, technology and technological resources define the limits for application development but not
directly what will be done and how. This is where contextual factors become relevant and come to
show that development of an application is not only a technological process but is also affected by the
location where it takes place and where it will be used. The question remains though what is meant
with context and how it can be operationalised in research.
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3 Role of Context in Application Development

The concept of context is widely used but seems more difficult to define. In the literature some have
approached the topic from a rather technological perspective by understanding context in the form of
context-aware applications (Chen and Kotz 2000; Rahimian and Habibi 2008). Others have directed
their attention to digitized context, Grudin for example argues that once context is transformed into a
digital form, it also becomes altered and becomes a context in its own, leaving behind the parts of con-
text that were not included into the digitalization process (Grudin 2001). This type of technological
context can then be removed from its original framing, and once digitalized, appear anywhere on the
planet at any point of time.

Other have linked context to user experience by looking how a device fits a particular context. For
example, Ryan and Gonsalves differentiate between objective and subjective factors, where the former
can be measured by testing how many mistakes users make or how quick they are in performing the
given tasks. The subjective part consists of user perceptions on the device, such as how easy the users
find the device to use (Ryan and Gonsalves 2005). Seen from a users’ perspective, context links to the
users’ ability to perform certain functions by using the technology.

Context seen from a technological perspective ignores many relevant social and other factors, which
provide a broader understanding of the term. Dey et al. argue that context is a crucial element in appli-
cation development and define it as ‘any information that can be used to characterize the situation of
entities (i.e. whether a person, place, or object) that are considered relevant to the interaction between
a user and an application, including the user and applications themselves. Context is typically the lo-
cation, identity, and state of people, groups, and computational and physical objects’ (Dey et al.,
2001, 106). From this definition it becomes clear that context is a concept that includes multiple
agents, both human and material, and becomes visible in the interactions that occur between the dif-
ferent locations, objects, groups and individuals.

Others have noted that context is not necessarily stable but keeps on changing, also when transformed
from one form to another. Dilley (2002) talks about the social life of contexts, and by that he refers to
the dynamic nature of context as something that is being continuously interpreted and constructed.
Context is an action of creating connections and disconnections between the relevant actors, objects
and environments, and it is done by the person who interprets the relevant setting in a particular case.
In this sense context displays itself as fluid and relational, subject to interpretations done by the rele-
vant actors. Drawing on Dilley, Hayes and Westrup (2012) argue that context could be understood by
using concepts of distal and proximal accounts (Cooper and Law 1995). Distal representations see en-
tities as stable and discrete with clear boundaries. Proximal representations include the notion of time
by concentrating on the processes that lead to certain distal representations. Context cannot be only
narrowed down to a particular type of setting or state where events take place, instead it has to be seen
as dynamic and relational (Huen 2009).

The problem with all of the above mentioned different definitions of context is that they are relatively
difficult to operationalize. This is why the concept of habit is needed to better grasp the complexity of
context and turn it into a more observable form.

4 Habit as an Indicator of Context

The concept of habit has received attention in IS literature in explaining especially the continuing us-
age of a particular IT artefact. Whereas intention plays an important role in understanding adoption of
technology, habit can better explain the usage that continues after the initial adoption of an artefact.
Habits have been largely missing also from models such as Technology Adoption Model (TAM)
(Venkatesh and Bala 2008). However, during the past decade models have been created that aim also
to explain the continued use of IT and the factors that contribute to this usage (De Guinea and Markus
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2009; Ligun and Hui 2013). Similar to Schumpeter’s views on the difference between invention and
innovation (Schumpeter 1934), for an application to be a success, people have to have adopted it and
also use it on a continued basis, in which case the usage can be seen as habitual.

Habits are often performed semi-automatic and goal-driven actions, that individuals repeat on a fre-
guent basis. Limayem et al. define habit as ‘the extent to which people tend to perform behaviours au-
tomatically because of learning’ (Limayem et al. 2007, 705). Overall, habits can be seen as products
of particular contexts and as such automated responses to different situations. Verplanken et al. under-
stand habits as ‘learned sequences of acts that become automatic responses to specific situations,
which may be functional in obtaining certain goals or end states’ (Verplanken et al. 1997, 540). This
definition of habit further highlights their goal-oriented character. Overall, for a habit to form, it is be-
lieved that certain amount of repetition or practice is needed, as well as a stable context that guarantees
that the same habit can be used over and over again to reach a particular goal.

The concept of habit also captures many of the characteristics that are discussed in relation to context.
Following Ryan’s and Gonsalves’ thinking on context, habit can be seen as having both objective and
subjective side. Objective side forms the general settings in which the subjective side is based on: the
individuals need to reach a certain goal, and they choose a route of action to reach that goal that fits
the context they find themselves in. In most cases, the ideas behind many mobile and other applica-
tions are based on the notion of subjective side of habits, i.e. they offer a different route of action to
reach a goal that has been traditionally done in some other way. In order to make the applications suc-
ceed, the developers must not only build the application but also be able to restructure their intended
users’ current habits so that it includes the usage of the application. Dey’s definition of context can be
understood as a description of the process that has led to the existence of prevailing habits. The rea-
sons why certain actions are performed in a particular way has been the result of the local context that
has decided on its part which habits have become feasible modes of action. The offered technological
form of performing a habit, i.e. using the application, is based on similar settings than the existing hab-
its, but as Grudin notes when it is dressed into a technological form, the habit itself becomes altered.
The new application might offer the same end result as the existing habit, but provides an alternative
route that the intended users may either accept by using the application or then rejecting it.

As mentioned, the success of an application depends on its capability to satisfy a certain need or want
that exists among the targeted users. Habits can be linked back to these needs and wants through habit
formation. As seen in figure 1, needs and wants lead to goals, which on their part create an intention to
reach that goal. Intensions on their end turn into behaviours. If these behaviours keep on being repeat-
ed long enough in a stable context, the argument goes that these behaviours will turn into habits
(Ligun and Hui 2013).

\ 4
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Figure 1. The connection between needs and wants and habits

Within the confines of this study, habit is therefore used to shed light to the contextual factors that ex-
plain some of the challenges that the applications and their developers face in their work. The logic
behind the applications is based on the idea of renewing or altering a certain existing habit of targeted
users. Limayem and Hart talk of facilitating conditions (Limayem and Hirt 2003), which consist of
different enabling factors that facilitate the birth of a habit and which have to be fulfilled in order for
the new habit or the alternate form of it to develop. Following this line of thought, the challenges for
the application developers exist in two different levels; firstly, they have to build their applications in a
way that these applications can be reached and used by the users. Secondly, the developers have to be
able to convince the users to change their current habits and to adopt the new or altered, technological-
ly mediated way of performing the habit to reach the goals they have set for that particular habit. The
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ability or inability to attract users can be caused by different reasons, but as a whole these reasons can
be categorised to falling either to the category of technological or then contextual factors, which is
also the categorisation that will be used in presenting the results. These technological and social fac-
tors form a set of structures that the developers try to accommodate so that the technological structure
matches the existing social one, making it easier for the targeted users to adopt the application and use
it.

5 Context and Technology as Structures

As discussed above, habits and their formation are linked to the overall context where they are situat-
ed. When habits are being performed, they reproduce on their part the structures they stem from.
Overall habits are seen as relatively stable in terms of time (Jones and Karsten 2008), indicating that
also the structures behind them are less amenable to change.

As structuration theory states, structure and agency should be viewed as a mutually interacting duality.
The structure is being created and reproduced by agents via their actions, but structure also guides the
actions of the agents for example through the norms and customs that exist within a certain context.
Structure enables and constraints actions but is also being constantly recreated by agents through the
actions they take (Rose and Scheepers 2001).

Structuration theory can be used to highlight further the interconnectedness that exists between tech-
nological resources and contextual factors. It is possible to view technological resources and local con-
text as two sets of structures. When application developers aim to introduce new technologically me-
diated habits into the local context, they can be seen as trying to alter the existing contextual structure
so that it would allow the technologies and applications to function in the context. In practice this hap-
pens if the applications are able to attract users that use the application and by doing so, accept the
new habit that is offered by the developers via their application, which then becomes part of the con-
textual structure. This process is shown in figure 2.

What is noteworthy is that technology also functions as a certain type of structure, as it heavily condi-
tions on what the developers can or cannot do but also enables the developers to impact which tech-
nologies prevail over others. However, the overall ability of the technological structure to be changed
by the developers is limited, as the developers can only choose from the options that a technology or
technologies provide, but not to modify or alter the technologies profoundly. One could argue that this
also applies to context as a structure, but the main difference is that regarding the technology, the ul-
timate limits on what can be done are already decided by the creators of the technological resources
that the application developers use, where as in the case of the social structure these limits are not en-
tirely known.

ACCEPTANCE
e R < < < <
CONTEXT HABITS USERS i-ll\l:::/T APP DEVELOPERS TECHNOLOGY
RESISTANCE >
Figure 2. The connection between contextual and technological structure

These two types of structures provide a basis for discussing the role of context in application devel-
opment. The developers aim to introduce a more technological form of performing a habit that stems
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from the so called technological structure. The existing habit on the other hand is based on the local
context and structure. If the users accept the new form of performing the habit, it ultimately also has
implications to the existing contextual structure. In case the users reject the new technologically medi-
ated way of performing the habit, the developers then have to go back and modify the application ac-
cording to the possibilities offered by the technology. It is important to notice that technological re-
sources and contextual factors are not exclusive as such, but can in the process merge to some extent if
the users adopt the technology and that way recreate the context they reside in.

Within the confines of this paper, structuration theory functions as a link between technology and the
context that exists in a particular location. The developers are seen as agents that are actively engaged
in trying to shape both sets of structures, i.e. the technological resources and existing contextual fac-
tors, in a manner that allows them to attract the targeted users to use their application.

6 Data Collection and Analysis of Data

The data consists mainly on 35 longer interviews with application developers and other relevant actors
in East Africa, concentrating mainly to the region of Kampala, Uganda. Additional data has been gath-
ered by participating to pitching events for technology start-ups as well as workshops, and also by
spending time on two different tech hubs in Kampala and performing participant observation. Fur-
thermore, several informal discussions have been conducted with people belonging to intended user
groups in order to find out their opinions about the applications.

The interviews were in most cases recorded and when not, notes have been taken. Notes were also
taken from the participant observation taking place in the hubs as well as from the informal talks with
the intended users and relevant stakeholders. The data was analyzed by using thematic analysis. Basi-
cally the in the analysis references were collected that were linked either to the adaptability of tech-
nology for the intended purpose, or then to the existing habits that existed in the user space and that
the developers intended to tap into and change with their application. In addition, any kind of com-
ments and references that were made regarding the overall context and technological resources were
also categorized and analyzed, as they were seen as indicators of the technological and contextual
structures that guided the developers’ intentions in developing the apps and trying to make them suc-
cessful. In the following the results from the analysis are presented.

7 Results

7.1 Technological Resources and Constraints

As noted above, technology, both in terms of providing a certain set of resources but also as setting
requirements in terms of skills, establishes the first area to analyse the role of context in application
development. Technological resources provide the building blocks for an application, and by doing so
place the ultimate limits on what can be done. Their usage also requires certain skills, and the ability
of a developer or a user to build and use the application depends on the skills they have or are able to
learn. In other words, in order for the technology to function properly certain conditions have to be
met, which may or may not be present in the context where it is to be built and used.

The data overall showed that the developers themselves did not seem to face difficulties in implement-
ing the technologies or building the applications, nor had too many problems in shaping the available
technological resources for the initial purposes. However, what became more relevant for the develop-
ers throughout the building process was taking the targeted users into account when choosing the cor-
rect technologies and ways of building the applications. As an example, some of the games created for
the local context had to be built in a way that would run smoothly on smartphones with less processing
power. Another more common example was that sometimes the applications had to work also on the



The Role of Context in the Creation of Digital Technology for Local Markets

basic phones, which in practice resulted in reducing some of the functionalities of the application in
guestion. This also meant that some of the processes could not then be automatized and had to be done
manually, which demanded additional resources that the start-ups were often already short of. Fur-
thermore, when this type of technological obstacles could be overcome, i.e. the technology could be
used to reduce manual work, there were still often social factors that had to be solved. An example of
reducing manual work were mobile payments integrations to the application, where for example for
one start-up integrating the application to an existing mobile payment system turned out to be techno-
logically demanding as it had not been done before. When it became possible to integrate the pay-
ments to their system, one of their intended target group rejected receiving payments in mobile money,
preferring cash instead.

This also linked to another issue, namely the targeted users’ understanding and usage of technology.
Since having data on mobile subscriber plan was relatively expensive, many of the users who had this
preferred to use their data on already known applications such as Facebook or WhatsApp. Overall the
applications should not consume too much data also because the connections were sometimes slow.
Another user related aspect was that the technological form of presenting things was not always un-
derstood by the users. An example of this were maps, where for some local users the way maps pre-
sent reality did not make much sense.

Overall, many of the application developers had to make a sort of compromise between the technolo-
gies and the size of intended user groups. The trade-off was that if the application was built using
more advanced technologies and devices, it easily led to a reduction in the size of the intended user
groups. The alternative for not using these advanced technologies and settling for less than optional
technology meant more manual work. In sum, these technological factors set the underlying conditions
for any type of alteration to occur in the existing habits: if the technology for any reason did not reach
or make sense for the intended users, there was very little chance for the application to gain traction
among the users and altering the existing habits. Getting the technological aspects right and making
them sufficiently match the existing realities and user preferences was a first step in creating a suc-
cessful application.

7.2 The Social Implications of Context to Application Development

The ideas for the applications were drawn from the local context. The start-ups and the applications
basically targeted a habit that existed within the location and built the application around it. Thus,
many of the applications tried to streamline some habit by building an application that made perform-
ing the habit more efficient or somehow better.

However, in some cases the applications did seem to entirely match what was wanted by the intended
user group. The solution in some cases was then to redefine the targeted user group, although that ran
the risk of reducing the intended users to a too small of a group. An example of this was an app that
provided safer motorcycle taxis via an app, where a member belonging to an original targeted user
group stated the following:

“For me safety when taking a boda (a motorcycle taxi) is not such a big thing... I mean, |
know they are unsafe and that there are many accidents, but that is the way they are, you just
take them from the street... I don’t really see myself using that app because of safety, you
might even end up paying more...” (A local person on whether he would use an application
that allows the user to have a motorcycle driver that is safer and offers helmets for the passen-

gers).
However, a person belonging to another user group did see safety as an issue:
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“I try to take only those bodas since they are safer, and you get your own helmet... the traffic
here is quite dangerous, lot of accidents and the other boda drivers drive like crazy” (A for-
eigner visiting Kampala on why she uses the safer motorcycle taxi application).

The problem was that the market was not quite big enough for the company to be successful only in
terms of relying only to customers belonging to the redefined user group. In a similar vein, in some
cases the existing non-technological habits resisted the introduction of new habits, and the intended
users preferred to continue using them over the suggested more technological approaches of perform-
ing the habit.

“We target students, cause they might have the money for this yet may not have clear how to
do the laundry [...] I mean if you are older, you have someone to do these thing [...] Also we
need to make sure they don’t use the service just once to get a number of a washer and then
bypass our system from there on...” (A developer working on an app that creates a platform
for people to get in contact with persons who do laundry in their area)

As a result, having built the application, many of the start-ups spent considerable time in persuading
the intended users to adopt the application and getting rid of the old habit. In other words, since the
applications were linked to some habit that people performed, a lot of the work of the start-ups became
non-technical and went for persuading the intended users to renew their existing habits.

“I ain’t doing almost any of that technological development anymore, all my time goes to the
non-technical stuff, like getting the people to use the service, calling them and asking how was
the experience, and then telling the person doing the service if the feedback was not good /...J
this is about a lot more than just the technological part” (A developer on his changed role)

The result was that in many cases, the tech start-ups ended up as being not very technological, resem-
bling more of traditional businesses where the application maybe only had a minor or no role at all.
What had started as an application business, ended up being as a business where the developers and
the start-ups had to increasingly find manual ways of doing this in order to meet the users’ wants and
needs and their preferred ways of doing things.

8 Conclusion

The common nominator between the findings presented above is their link to habits, either in the form
of being the current habits of intended user groups, or then habits that the application developers tried
to introduce to the intended users via the applications. Overall, defining context via habits that exist in
a particular location and setting serves to connect context to application development and also allows
the researcher to transform the difficult concept of context to a more usable form.

In terms of technological resources, the developers seemed to be able to build the applications the way
they wanted by using these resources, as from a skills perspective there was no problem using re-
sources produced elsewhere and then applying them to another and context. However, the issue be-
came more complex when introducing the applications to the users. If the users did not have the re-
quired tools or skills to use the applications, it was enough to prevent them from adopting these new
technology-driven habits. In many cases the developers tried overcome these obstacles by offering
ways to use their service that did not include the usage of the application, but this also led the applica-
tion to lose importance in the overall business and causing more manual work.

Therefore, to understand the chances of success for applications in a particular context, the process
must not be seen only as a technological one but as heavily affected by the local context and the social
structures that are in place. The applications have to be able to replace existing habits and become the
preferred way or habit of performing certain functions, and building an application is only one part of
the process. Habits stem from the local context, and the ideas for the applications and the challenges
the developers face can be traced back to local habits. By creating applications that are closely linked
and fit well with the local habits and their performance, the likelihood of success increase in the local
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market. However, by building the application around a very particular habit may have consequences
when scaling up to new markets as habits are likely to be at least somewhat different when moving
from one context to another.

10
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