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Abstract

Technology has revolutionized how the majority of all industries perform their work. Work-
ers no longer have to be situated in the same place and time to collaborate and coordinate,
allowing for large and complex projects spanning all over the world.

This study aims to contribute with strategies when scaling up a system that has geograph-
ically distributed teams collaborating in the development process. It attempts to disclose
which resources are beneficial in the development work and the potential negative impact
these resources might have.

The case described in this paper is the development of a health information management
system that currently has teams dispersed throughout the globe and that requires group-
ware to collaborate. The research was based on multiple methods for data collection, in-
cluding qualitative interviews with several ecosystem actors and analysis of the available
groupware and online resources. The study analyses the socio-technical perspective. It is
based on the CSCW field, the relevance of groupware in collaboration work where physi-
cal meetings are not feasible, and the importance of dedicated teams situated close to the
end users.

The discoveries imply that several distinct arenas are necessary to maintain a collaborative
environment and that close collaboration between development teams and end users is
vital regarding the success of the system. It also implies that introducing local teams that
are situated close to the end users reporting back to the core team introduces the risk of

filtering information from end users.
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1 Introduction

Technology is changing how we do business [37]. Companies are no longer dependent on
their workers to be situated in the same geographical area in order to collaborate and work
together. Technology has facilitated for teams to be physically separated while still being
able to collaborate and effectively reach goals. This is not only the case for software devel-
opment, but for countless other industries as well. And the technologies keep developing
to become more advanced and useful.

The possibilities of working remotely and in distributed teams has become especially
apparent during the ongoing pandemic that took place amid this research. The use of
groupware to replace physical meetings in all industries has skyrocketed and has acceler-
ated the utilization and facilitation of technology in industries that might not earlier have
facilitated for it. Furthermore, the availability to technology that aid in collaborative work
will only become more relevant in the future, hence it will most likely play an even more
significant role in the workplace. Collaboration and coordination between physically sep-
arated teams is therefore a current topic to investigate.

Software engineering is one field where the development takes place in collaborative
efforts within large ecosystems of networked communities of stakeholder organizations
[28]. It is also a field where the geographical separation of personnel is becoming a more
and more inherent characteristic [30]. Some of the largest and most successful software
companies today have geographically distributed teams that are collaborating to reach a
common goal.

One way of developing solutions where geographically separated teams are essential
is to scale up a system that was initially developed for a local context to become useful
for a large global market. These systems can emerge successfully, but requires the teams
to communicate with each other as well as with the end users in order to capture user
needs. New user groups might emerge with different needs than the initial user groups

had and several arenas might be necessary to successfully capture these needs. Local teams



are can be a necessary resource in order to succeed in this. Local teams are teams that are
situated relatively close to certain end user groups and can function as an intermediary link
between the core team and the end users. Furthermore, in the case of software solutions,
they can contribute in the development processes and aid in customization work to.

In the process of scaling up a software solution, the developers potentially end up
with being geographically distributed in different teams. This can lead to several issues,
for instance a lack of a mutual understanding of the project [36]. Furthermore, this ge-
ographical separation of teams makes it more difficult to manage task dependencies and
coordinate them, which can increase the development time [16]. Consequently, it is crucial
to maintain continued communication to prevent the project from becoming separate and
uncoordinated, and avoid misunderstandings and inappropriate design and implementa-
tion decisions [30].

This means that the success of these projects heavily relies on the interaction and in-
formation exchange between the team members involved [3]. Effective collaboration de-
mands that people share information [14]. In short, the definition of collaboration is ac-
cording to Patel et al. [31] as follows: "Collaboration involves two or more people engaged
in interaction with each other, within a single episode or series of episodes, working to-
wards common goals."

When solutions are to be scaled up to a larger scope than what they were first intended
for, the need for CSCW becomes apparent. CSCW is a research field that tries to under-
stand the impact that technology has on group interaction and how it can assist in the work
[14]. Groupware can be conceptualized as systems that support teams to engage to achieve
a common goal and that assist distributed groups in their work and collaboration [9]. To
which extent one is able to communicate to achieve common goals is imperative [31], im-
plying that CSCW and groupware are crucial aspects in facilitating for collaboration and
coordination when developing a software with distributed teams.

The main objective of the research is to understand how geographically distributed



global and local teams communicate and coordinate in order to develop generic systems,
specifically how groupware aid to achieve good collaboration. It explores the different
aspects of using local teams as intermediaries between the core team and the end users in
the development processes. Moreover, it investigates how the core development team of
a generic software project manage to capture the relevant use cases and develop a generic
core that meet the requirements of the end user groups.In order to understand this, it is
interesting to evaluate the processes that the teams are involved in. Therefore, an overview
of the development process is useful and will be presented.

The research that has been conducted and described in this article aims to answer the
research questions (RQ) that will be introduced below. Considering that the main RQ is
somewhat broad, two sub-questions are also proposed.

The research questions proposed for this research are the following;:

e RQ1: How do geographically distributed teams coordinate and communicate when

developing generic software?

- RQ 1.1: How do arenas facilitate the stakeholders to collaborate?

- RQ 1.2: How do the local teams affect the development process?

To answer the questions presented, the research has been focused around the case of
DHIS2, more specifically the DHIS2 core team situated in Norway and the HISP groups
that are involved. Researching DHIS2 is feasible in order to answer the research questions
considering it is a large project with teams located in different parts of the world, with a
wide spread of end users with varying needs and requirements. The DHIS2 platform ar-
chitecture consists of a configurable core service with tools and documentation to support
both development and customization by a range of users.

Certain local HISP groups and the core team has been interviewed for this research
due to the fact that they are the major developers of the system. They have great insight

as to how the development processes go about today. Talking to these teams will reveal



potential strengths and weaknesses that will be useful for projects attempting to achieve
analogous goals in the future. Hence, this study contributes to valuable insight to and
discoveries about collaboration in these environments. It will also give insight as to where
research is missing.

The paper is structured as follows. Section 2 describes the relevant literature for the
research questions. Section 3 explains the relevant background for the work. The next
section, Section 4 explains the research methodology used for this paper. The case is rep-
resented in the following two sections, Section 5 and Section 6. Lastly, a discussion and a

conclusion is presented in Sections 7 and 8.

2 Literature

This section explains concepts that are relevant for the case that is presented and is based

on existing literature.

2.1 The Socio-Technical Perspective

A socio-technical outlook highlights the dependencies and the links between people (the
sociological systems), and ICTs (the technological systems) [5]. Socio-technical networks
help with the understanding of human society, nature, and technology together [20].

To make effective tools that are used by users, systems are necessary. It is also vital
to make sure that desired outcomes are a consequence of the use [5]. A socio-technical
system is composed of two components, namely a social and a technical component [38].
Making sure that the systems produce the desired outcomes requires both the social and
the technical elements to be considered together. Hence, these two aspects cannot be ex-
amined as two separate strands, but rather as one integrated whole [5].

Socio-technical perspectives can help identify and understand the complexity associ-

ated with standardization. There are several perspectives to study when it comes to the



socio-technical complexity of IS standards. One of these perspectives is the complexity of
local varieties, for example in work practices and organizational structures, and the process
of including these into one standard. Another perspective address the increased diversity
of the actors involved in the standardization, as well as the pace of the technical modifi-
cations, and the challenges that this contributes to when a standard is being developed
[21].

The links between the people and the ICTs are important to understand, especially in
large distributed software projects. The impact that technology has on group interaction
is interesting to identify, and computer-supported cooperative work (CSCW), which will

be the next topic, is a research field encompassing this.

2.2 Computer-Supported Cooperative Work (CSCW) and Groupware

Computer-supported cooperative work (CSCW) is an interdisciplinary research field that
tries to understand cooperative work practices [34] and the impact of technology on group
interaction and how it can help in the work [14]. The hope and aims of CSCW is to design
systems that fit the work practices and enhance the workers” competencies and responsibil-
ities [6]. Understanding the cooperative work practices can contribute to the development
of "collaborative computing" or groupware [34]. Groupware and CSCW are correlated,
but groupware refers to the technology itself [9].

The study of CSCW involves a deeper understanding of how work is accomplished in
groups in addition to the study of the application of the software. The group’s work should
be properly understood and different technologies should be evaluated in correlation with
the needs that the groups have [17].

Figure 1 shows the CSCW matrix which represents how to imagine where the group-
ware can be applied. The groups that are involved in the activity may be separated by
place and/or time, and this influences how they can interact. It is this interaction that the

matrix attempts to illustrate [17].



Same time/same place - represents face to face interactions
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Figure 1: The CSCW Matrix [17].

Collaborative environments involve not only people with different backgrounds and
skills, but also several communication, coordination, and production mechanisms, which
are used depending on the users’ location, activities, and available resources. These factors

make collaborative environments highly dynamic [12]. International projects occasionally



have an additional layer of complexity as the projects are split across national boundaries
with potential differences in culture, language, time zones, and regulations [30].

According to a study of distributed software engineering teams and how the collabo-
ration is supported within the projects by Layzell et al. [30], there are several advantages
and disadvantages in distributed working. One advantage is that distributed work requires
more discipline where processes are clearly defined and understood. This leads to a more
stable project environment. Another apparent advantage was the reduction in walk-in
questions, which minimize interruptions in the core work. Some disadvantages were also
discovered during the study. For instance, hosting meetings using video-conference tools
was regarded as challenging work considering it required concentration to include all sides
of the meetings in the discussions. Long meetings were also considered unfit [30].

Having a personal interest in a project can also provide more enthusiastic project
members, which often is a side effect of project members knowing and liking each other.
This can be achieved by allowing the members to socialize through face-to-face meetings,
although this can be difficult and costly to enforce [30].

Communication and collaboration in especially large distributed projects do not nec-
essarily happen automatically and require coordination. According to Layzell et al. [30],
"participants on larger projects found it helpful to have a strong, highly organized, proac-
tive coordinator to solicit suggestions for improvements, receive opinions, draw conclu-
sions and present them for discussion. This ensures that plans, designs, technical aspects,
and budgets are adhered to.

CSCW supports a range of applications, but that the reality is that these applications
are usually closed and limited to registered users. They do not take advantage of each other
as they work inisolation [23]. As Andriessen [2] notes in his book, many advanced systems
are “sets of more or less integrated modules and functionalities, that can be tailored to
specific usage.” With this, he indicates that the work that is performed in groups often

requires many applications simultaneously to cover all functionalities that the teams need
q y app y



the applications to cover. Therefore, several applications might be necessary to perform
all tasks. These applications can be groupware.

Groupware is conceptualized as “computer-based systems that support groups of
people engaged in a common task (or goal) and that provide an interface to a shared en-
vironment” to empower human interaction [9]. It is designed to support geographically
or temporally distributed workgroups to assist them in their work and collaboration [29].
More specifically it is computing technologies that facilitate, mediate, or regulate workers’
interdependent activities [34]. A primary benefit of groupware is that it allows people
to work together, in real-time, even when separated by great physical distances [14] as it
creates a shared space for cooperation and enables awareness among the group members
[9].

Groupware should support collaboration towards a common goal, solution of a com-
mon problem, data sharing, idea generation, conflict resolution, decision making, or sys-
tem analysis and design [29].

Some examples of groupware include video conferencing, email, application sharing,
electronic calendars, workflow systems, and websites. There exist numerous software ven-
dors providing groupware and each of these types has specific functions that it is important
to take advantage of, but the software also comes with particular limitations [17].

Groupware technology supports distributed requirements engineering and organiza-
tions are offered sophisticated multimedia meeting systems with video, audio, and com-
puter support for remotely specifying requirements. It is important to understand how
these communication media facilitate social processes in requirements engineering. Gen-
erally, most theories have argued that face-to-face meetings are the richest communication
medium and are best suited for tasks that require group negotiations. Other media, in-
cluding computer conferencing, are believed by several theories to restrict communication
and thus being less rich, leading to a decrease in the group performance [11].

But, Damian et al. [11] compared face-to-face interaction with four different dis-



tributed communication settings and did not support this assumption. One of the con-
clusions was that using groupware makes the participants remote and therefore less emo-
tional than a local partner. Electronic mediation might emphasize task-related matters
over interpersonal aspects of interaction and did enhance the performance for certain of
the test groups in the studies. The reduced ability to perceive emotional cues might aid in
attaining a level of impartiality in the negotiation of requirements [11].

Gorton et al. [19] explained that in the trial they performed, they managed to demon-
strate the value of employing groupware technology in distributed teams. They showed
that the team members in a smaller team can communicate, synchronize activities and
accomplish reasonable complex tasks asynchronously, with a minimum of direct commu-
nication. They further referenced to quantitative data that indicated that, at least for small
groups, asynchronous problem-solving does not seem to introduce significant interaction
overheads. For larger groups, this is not necessarily the case. Developing generic systems
with the possibility of tailoring often involves a large number of geographically separated

teams and these ecosystems can be complex, making coordination of the work challenging.

2.3 Generic Systems and Tailorability

A global information infrastructure should be a uniform and standardized solution in or-
der to reduce complexity and risk while also maintaining control. At the same time, an-
other argument is convinced that the information system has to be a local, situated and a
contextual work setting. For a solution that is supposed to support globally dispersed and
independent work, the two arguments both have to be balanced [33].

As opposed to custom systems, generic systems are designed for general use. For the
system to become successful in the market the design should be of interest to as many user
groups as possible, supporting as many applications as possible. Consequently, the focus
when developing the system should be on the generic aspects that as many user groups as

possible has interest in [4].



Being able to communicate with the end users in the software arena might require
the establishment of one or more customer-developer links. These links are defined as the
channels that allow the customers and the developers to exchange information. Intermedi-
aries are entities situated between customers and developers, meaning that the developers
communicate with the intermediary instead of the customer directly [25].

There exist different approaches to developing generic software, one of which is to
seek out a representative user organization. A first version of the system can be developed
for this organization, but the product developers have to recognize the generic features of
the design and get rid of specialized features to generalize the solution. This redesign of
the system can potentially be risky and difficult [4].

Another approach separates the user from the designers and developers by having
two separate processes. The system is developed based on general models of the applica-
tion area [4]. Disembedding is the process where the supplier aims to establish a standard-
ized set of requirements. Once common requirements are established, standard software
development practices follow that works towards a generic software package where the de-
sign process, content, and output are dictated by the vendor.The customer is responsible
for the configuration, implementation, and operation of the system [4].

Open generification focuses on the local practices, as opposed to Pollock’s generifica-
tion perspective. Open generification is a design strategy for developing software pack-
ages that satisfy different user needs. The components in open generification are global
developers as well as local developers, and the processes of embed or not embed features.
Open generification is about establishing a generic core, provide design guidelines, train-
ing, and communicate platforms and other building mechanisms for the local developers.
The global developers strive for a broad perspective and design globally relevant software
packages. It is the local developers’ responsibility to satisfy the local needs in the software
solution. This allows for local innovations that can be included in the software core. The

global developers should enable the local developers to perform local innovations [18].
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But developing generic systems introduce the need of tailorability. According to Kjeer
etal. [26] "tailorability concerns the modification and adaptation of systems after they have
been put into use". To make tailorable systems sustainable, several aspects concerning user
knowledge, technical issues, and business organization have to be satisfied. Additionally,
considering that the end users can be regarded as codesigners of the system, it is important
to maintain collaboration between developers and users [15].

A study performed by Keil et al. [25] suggested that based on their results, the projects
that had both a low (zero or one) number of links and that had a low number of direct
links, between the developers and the customers, were the less successful projects. It was
also pointed out that the problems associated with less successful projects resulted in part
from the over-reliance on intermediaries. It was explained that the intermediaries can,
either intentionally or unintentionally, filter and distort messages. Another point was that
the intermediaries may not have a complete understanding of the customer’s needs.

Johannessen et al. [24] explored how systems that are developed for local practices
can be adapted to larger markets, hence making the system more generic. As the market
for the software grew, the number of users also grew. The initial user group that was
involved in the development process had to start fighting to be heard and reported that
they felt like the responsiveness dropped when the number of users grew. Furthermore,
the end users were not in direct contact with the developers to the same degree anymore,
as intermediaries represented the end users when the user base grew. The requests were
passed on to intermediaries from the end users, the requirements were then redefined
and worked on before the intermediaries decided which requirements to pass on to the
developers. In this way, the intermediaries replaced the developers’ close contact with the
end users. For the vendor, this meant that the user base was easier to handle, but it also
introduced the risk of filtering and distortion of information.

Local initiatives should be able to tailor the generic systems to maximize the useful-

ness. This is especially the case in the development of software for large markets. When
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the local initiatives are varied with a high degree of dynamics or diversity in user require-
ments [35], the need for tailorability is crucial. Simply put, tailoring can be regarded as an

adaptation of generic software [15].

3 Case Background

In the following section, relevant background on the case of DHIS2 is provided. This in-
cludes the history and motivation behind the initiative together with the necessary back-

ground and information on the Health Information System Program (HISP).

3.1 District Health Information Software (DHIS)

In South Africa in the 1990s, segregation was an immense issue as it created a division be-
tween racial groups and consequently had a great impact on health care. The DHIS aimed
to provide a tool for integrated and decentralized information support for district health
management, more specifically provide health care workers with basic information to de-
liver better health services. The aspiration at that time was to provide improved health
services in the impoverished parts of the country, as several communities suffered under
apartheid and discrimination. Today, DHIS2 is the national standard in South Africa. It
provides local-level management, easy access to data and analytical tools, and also sup-
ports national data requirements [8].

The first version of DHIS was based on the Microsoft Office platform as a free and
open source database application. In 2004, however, the development of the second version
of DHIS started, DHIS2, with a core team based in the Department of Informatics at the
University of Oslo (UiO). This version was triggered by designers that wanted to shift from
a traditional and centralized system development practice to an open and distributed free
open source software [8].

DHIS2 is a software for reporting, analyzing, and disseminating data. It has grown

12



to become one of the world’s largest health management information systems. It is the
national health information system in more than 67 countries, as well as it is used by many
non-governmental organizations to manage their data. Today, the core of the initiative is
to strengthen the health information systems in especially developing countries [22].
Figure 2 represents the DHIS2 innovation ecosystem. An innovation ecosystem in
this context refers to the network of action surrounding the development and implemen-
tation of DHIS2 instances around the world. These include groups that are involved in
the network, such as developers, HISP groups, Ministries of Health, universities, Non-

Governmental Organization (NGO), and so on [7].

Some key actor groups represented in this figure are:
The core DHIS2 platform developers: The global team that develops the software that
makes up the platform. They are constantly interacting with the use context through
the DHIS2 implementers and designers and they are developing the innovations that are
shaped as technical artifacts.
The DHIS2 implementers and designers: The facilitators and developers of the DHIS2
instances that are being implemented in countries. They mediate ideas and requirements
for new functionalities and feedback on the software between the users and the develop-
ers. They are the innovation mediators between users and core developers. They are also
innovators in terms of developing new ways of applying and using information.
Potential and actual users of the range of information and services: They range from the
individual users in the field to the health managers at district and higher levels, policy mak-
ers, international organization, to the general public. This is both the context and driver
of innovations. Innovations are generated in direct interaction with the DHIS2 platform,
resulting in its further reconfiguration, extension, and development. Key innovations are
linked to new ways of doing things with the help of technology.
Third party developers: These are targeting actual and potential users and use cases as a

market for their particular innovations, which may take shape as new modules or plug-ins,
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Figure 2: The DHIS2 Innovation Ecosystem [7]

but also as new configurations of the platform, without new add-ons.

Educational schemes, training, and universities: Make up the institutional glue, which

enables innovations to actually materialize through the cycles of use-ideas for an improvements-

trial-workable module or work practice. While ‘learning through use’ as a first step in a
process of innovation and ‘conceptualizing new ways of doing things” as the second, the
following steps of bringing ideas all the way to technologies and implementations will re-
quire a range of skills where universities and wider training schemes are key components.

Masters and Ph.D. programs and now also the DHIS2 Academy have been important build-
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ing blocks in the innovative DHIS processes since the start in the 1990s.

It is HISP at the Department of Informatics at the UiO that coordinates DHIS2. As the
number of users increased, and as the requirements became more specific and in a larger
quantity than earlier, it became increasingly difficult to keep the generic solution updated
[8]. The core team consequently collaborates with HISP groups, which are located in de-
veloping countries, and contributes to development work, research, and implementation

support, to name a few [22].

3.2 The Health Information System Program (HISP)

The overall goal of HISP is to enable and support countries to strengthen their health sys-
tems [22]. The vision of the program is to develop and implement sustainable, and inte-
grated HISs that will empower the communities, healthcare workers and decision-makers.
They strive to improve the coverage, quality, and efficiency of health services [32]. Ac-
cording to the HISP website [32], HISP collaborates with Ministries of Health, universities,
NGOs, and private companies. The HISP groups are the long and trusted partners of HISP
Uio [22].

HISP UiO is one of the leading organizations and contributes to include in-country ca-
pacity building and implementation support, research, a Ph.D. program, and hosting the
core DHIS2 software development team. The main objective of the HISP UiO is to support
local management of health care delivery and information flows in selected health facili-
ties, districts, and provinces and its further spread within and across developing countries
[22].

The UiO HISP group works in collaboration with other HISP groups all over the world.
This collaboration facilitates the DHIS2 implementation to provide local customization and
configuration, and in-country and regional capacity building and makes DHIS2 a global
and public good. Regional HISP groups can contribute with requirements gathered from

these regions, provide feedback, and also generate local configurations that potentially can
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be integrated into the core platform to be used worldwide [22].

Furthermore, it is this close and continuing collaboration between HISP groups res-
ident in different countries that have been a huge part of the DHIS2 success. This also
facilitates DHIS2 consultancy and support in the respective countries that the HISP group
is located at [22].

Below is a list of the HISP Groups around the world:
e HISP-VN (Vietnam)
e HISP Bangladesh Foundation
e Health Information Systems Program - Uganda
e HISP India - Society for Health Information Systems Programmes
e HISP Tanzania
e HISP Nigeria
e HISP West and Central Africa
e HISP (Sri Lanka)
e HISP Rwanda
e HISP Mozambique (SAUDIGITUS)

One of these groups is HISP-South Africa (SA), a global action research network
founded in the Western Cape in 1994 and was funded by Norad. The main objective was to
develop and pilot the DHIS for managing routine health information. In 2003 it was regis-
tered as a non-profit organization [22]. For instance, HISP-SA provides HIM training and
offers courses in topics like computer literacy, data quality improvement, data analysis,

and training in DHIS2. The HISP-SA has trained over 20 000 health care staff, managers,
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and partners since 2014 in various aspects of HIM. They claim to obtain in-depth knowl-
edge on how the routine health information systems work, which is important to support
the workers in all levels of the health systems at both district levels and national levels [32].

Generally, the HISP groups vary greatly. Some are large with up to 150 members,
while others are rather small. The HISP groups have different interests, strategies, and
competencies. It also varies what background the members of the different HISP groups
have, which play a role in their understanding of the software and the use cases that their
countries face.

As mentioned earlier, the HISP groups function as a mediator between the end users
and the core team. But the term "end users" can be confusing in the case of DHIS2. There
are many levels of users. To which degree the software is used at the different levels varies.

Hence, the next section attempts to clarify the term in the case of DHIS2.

3.3 End Users of DHIS2

There are end users on different levels of the countries that are using DHIS2, ranging from

the end users at the health facilities to the end users at the central level. In order to charac-

terize the users of DHIS2, the HISP groups explain it by dividing the end users into levels.
The end user groups of DHIS2 are mainly the following:

e Health Managers that are in charge of planning the local health services and that use

information available through DHIS2 to support their decisions

e Health Clinicians, including doctors and nurses that use DHIS2 in their work with
patients, both for supporting decisions when working with a patient and for report-

ing practices.

e Data Entry Clerks/Collectors/Managers that enter data into DHIS2

The lowest level of the end users of DHIS2 is the data entry clerks, data managers, or

data collectors at the health facilities. Their primary responsibility is to capture and enter
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data into the system. Who performs this work depends on the size of the health facilities.
In small-scale health facilities there might not exist separate data managers, meaning that
the clinicians are also responsible for the data collection.

For a medium-sized health facility, there can be health clinicians (nurses and doctors,
etc.) that actually provide the health services. In addition to these, there are separate data
managers that are responsible for recording the services, either directly into DHIS2 and
is the one interacting with the software, or manually by pen and paper. If the system is a
paper-based system, then end users of DHIS2 does not exist at the lowest level. The paper-
based reports are forwarded to the next level where the data is then entered electronically
into DHIS2. The end users are therefore not on the facility levels, only on the district level.

The local health facilities are therefore the lowest level of the reporting system hier-
archy and contain the facility users where the health services are being provided. The
data managers and data collectors have received training. These use DHIS2 daily in the
health facilities and either work closely with the clinicians or have a medical education
themselves.

The next level is the sub-national/regional levels where the main focus is data captur-
ing and collection, in addition to some basic data quality analysis. At this level, there are
different types of managers, like program managers, health program managers, and data
managers. These evaluate and analyze the data that has been reported by the lower health
facility levels.

The top-level is the national scale system, which is the largest implementation of DHIS2.
The ones working with DHIS2 use it actively for their data needs and demands. Some of
the users at this level are involved with the basic maintenance or the customization of the
system and might deal with basic configurations, troubleshooting, user administration,
and user support. The users at this level might have the access to administer the system to
solve diverse issues. These users perform their actions in DHIS2, accessing and analyzing

data, but they have some extra privileges to maintain and administer DHIS2.
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At which levels DHIS2 is implemented vary from country to country. The end users
can consequently be everything from workers at health facilities, like medical doctors, to
trained data managers, to partners at the central levels, depending on the implementation
levels of DHIS2.

Some of the HISP group members characterize themselves as end users as well. Many
of the members of the HISP groups are educated medical doctors and have worked in the
tield with DHIS2 for many years before becoming a part of the HISP network. This gives
a great understanding of how the system is used, what it is used for and what the users
emphasize and focus on when using the system.

Other HISP groups do not characterize their members as end users. These HISP
groups are external entities with a primary role of supporting ministries etc. These HISP
groups, which might be especially the more integrated and larger HISP groups, only sup-
port the users and the health programs. Their main responsibilities include implemen-
tation and customization, making sure that the system is as useful for the end users in
their day-to-day work and tasks as possible. Other responsibilities include support with
high technical requirements, dashboard development, supporting technical issues, trou-
bleshooting, and providing support for the end users using the system. Also, they educate
the end users through the DHIS2 Academy program.

It is also important to note that the ministries of health are end users of DHIS2. These
are predominantly end users at the higher levels. Collaboration and communication be-
tween HISP groups and their respective ministries of health are highly relevant for most
HISP groups. The involvement and structure of the ministries of health can vary between

the countries and HISP groups.
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4 Research Method

In order to answer the research question presented in Section 1, the case of DHIS2 is re-
searched. By trying to understand how the large distributed teams of DHIS2 collaborate
and work together to develop a generic system that is tailorable for the local developers and

end users, it can disclose the success factors of DHIS2, as well as potential improvement.

4.1 Research Approach

The empirical evidence that is presented in this thesis is collected from relevant groupware
used in the DHIS2 project and through interviews with diverse people employed in the
DHIS? initiative. The research and data collection took place in the Spring of 2021. Due
to the ongoing Covid-19 pandemic, all the interviews, meetings, and research had to be
performed remotely.

To answer the research questions proposed for this paper, qualitative research was
deemed most applicable. This was because the data obtained through the interviews
would be non-numerical data used to understand the interview objects” experiences and
opinions. This insight into the problem can contribute to new ideas for research. This is
opposed to quantitative research where quantifiable data is collected that can be further
analyzed using statistical or computation techniques.

Considering the sheer volume of people involved in the development of the DHIS2
software and the large number of functionalities and features that are available, there ex-
ist several different branches working on varying tasks within the DHIS2 project. These
branches are called product streams that have product managers. The product managers
can almost underhandedly decide which methods and processes that are suitable to the
respective product stream. This means that the development processes in one product
stream might differ from the development processes in another.

Due to this variation between the different product streams, the research related to this
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paper has been focused on mainly one product. stream. The processes and communication
that relate to the development process for this particular product stream were considered.
This allows the research to go more in-depth on certain topics, compared to only scratching
the surface of the entire platform and all the product streams. Although the research is
focused on just one particular product stream, a lot of the information that was gathered

applies to the entire DHIS2 platform.

4.2 Case Access

The access to the case was unfortunately heavily influenced by the ongoing Covid-19 pan-
demic.

For once, the plan was to spend time at the UiO with the core team. This would
give insight into how work was performed, what their workday looked like and who they
interacted with, and how this interaction took place. This was unfortunately not possible
during the pandemic. Not being able to meet with the involved people eliminates not only
the chance to observe and interact with the employees, but it also eliminates the chances to
have informal conversations and discussions that can potentially reveal useful information
that otherwise will not be discovered.

Furthermore, ideally, the interviews would have been conducted face-to-face. Instead,
all communication had to take place through groupware, dominantly through video-conferencing
tools. Only being able to talk to people during scheduled times during the day will remove
the casualness of a conversation that can be informal during research. The threshold for
scheduling a casual talk or conversation is large through groupware and consequently did
not take place. Therefore, only scheduled interviews were held, where the agenda is clear,
the time is set, and often relatively short. It also induces time pressure, where the little
time that is scheduled for an interview has to be well spent to get the information needed,
again risking losing out on casual conversation or discussions where useful information

can be revealed.
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It was also challenging to find times that were suitable for some of the interview ob-
jects, especially the ones situated in Africa. They explained that during the pandemic it
was extra hectic for them as there was a lot of pressure related to the DHIS2 work around
Covid-19. This challenge was further enhanced with the time difference between Norway
and the respective countries.

Despite the challenges related to the pandemic, the involved people were still happy
to talk and the times that were scheduled were well spent. The interview objects shared
their experiences, explained challenges, and appeared genuine and honest. The informa-
tion revealed in this paper is consequently still valuable and gives, to the extent that was

possible under the current circumcises, a valid representation of the situation.

4.3 Data Collection

The following qualitative data collection methods were used during the research:

e Semi-structured interviews with certain core team members. Open-ended questions
were asked about their experiences with the development process and their collabo-

ration with the HISP groups and the end users

e Semi-structured interviews with certain HISP group members about their experi-
ences with the development process and their collaboration with the core team and

the end users

e Observing the core development teams based at the UiO, in particular one product

stream, by participating in project meetings

e Seminars arranged by the UiO where core team members were invited to talk about

their work

e Observing the communication between core team and the HISP groups through

groupware
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e Observing the behavior of the core team, HISP groups, and end users on platforms

like Jira and DHIS2 Community website

The interview objects can be divided into two groups based on where they are working
at the time of this research.

The two groups are as follows:
e Group 1: HISP group members
e Group 2: Core team members

Throughout the paper, quotes from these two groups are disclosed. For Group 1, in-
terviews have been conducted with five members from four different HISP groups. From
Group 2 interviews have been conducted with seven members, where some of the inter-
view objects were interviewed more than once. These are all based in Oslo working from
the UiO and is part of the product stream that is in focus for this paper.

Note that some of the members from the core team could have worked someplace
else at a different time, for instance, they could have worked in a particular HISP group.
Furthermore, the interview objects from the core team have had different roles and could
provide valuable information from distinct parts of the product stream. The experience
levels of the interview objects also ranged from decades to just a couple of years.

The selected interview objects from the HISP groups were the ones that were in regu-
lar contact with the core team members and were for the most part the field ambassadors
for their HISP group. Considering that these are expected to be in routine contact with the
core team members, it was deemed most important to talk to them to gain their perspec-
tives on how communication and collaboration work between them.

Although these two groups have a lot of valuable information, this study still lacks
information from a very important group, namely the end users at the lower levels. It
would have interesting and useful to talk to this group additionally, considering that they

might expose issues and difficulties that would be useful for further analysis. This was not
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doable for this research due to the traveling restrictions in conjunction with the Covid-19
pandemic.

The interviews were conducted one on one over Google Meet' or Zoom?. The idea
behind interviewing only one HISP group member at the time was that they might be
more willing to talk freely when no one else was listening. This ensured that the topics that
might be hard to talk about were also discussed and that the interview objects could share
unpopular opinions as well. The interviews lasted about one hour each, and in addition to
questions, the interview objects were also free to take the word and talk about what he/she
considered relevant for the research topic.

In addition to the one-on-one interviews, seminars were arranged by the UiO where all
of the master students researching DHIS2 could join. These seminars were also conducted
using Zoom and allowed students to ask questions to the guest. The guests varied, but they
were all part of the DHIS2 core team. The topics consequently also varied based on the
guests and their responsibilities within the DHIS2 project, giving different perspectives on
the issues. Questions to be asked could be submitted in advance or asked directly during
the seminars. These seminars were a great way for students to get answers to questions
they might have and questions they did not even know that they had.

Furthermore, the weekly design meetings were attended during the semester where
notes were taken. These notes are a part of the data collection for this research. In affiliation
with these meetings, the Slack channel for the group has also been used to collect infor-
mation and data. These meetings and the Slack channel gave insight and understanding
of how the HISP groups and the core team work together even though they are physically
separated in different countries and even continents, and consequently also different time
zones.

Additionally, Jira and the DHIS2 Community have been evaluated and information

extracted from these platforms has been interpreted throughout the research period to un-

1ht’cps: //meet.google.com/
Zhttps://zoom.us/
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derstand the different environments. Turning on notifications and receiving weekly emails
on the happenings within the community gave updates on what was posted and how the
response times were. It made it easy to pay attention to the community and what questions

were being asked, if the questions were answered and who provided these answers.

4.4 Data Analysis

Considering that the case is dependent on information provided by individuals and their
perspectives and perceptions, it was important to interpret and compare the information
provided by one individual to the other individuals” perspectives and perceptions. Hence,
inductive reasoning was appropriate. The approach was to analyze the specific observa-
tions and draw some general principles. The experiences and observations attained from
one interview with one individual were synthesized while trying to discover a general
truth.

It was crucial to not draw any conclusions based on one interview, but instead, take the
time to listen to and evaluate the information provided by several individuals regarding
the same topics. This gives a more accurate representation of the issue. However, it was
still important to take the individuals’ thoughts and opinions into consideration. This was
a balance that is was important to keep during the analysis of the data, and the fact that
opinions and experiences can vary between individuals has been attempted acknowledged
where relevant.

Consequently, the analysis of all the collected information and data follows a heurmeneu-
tic approach where the complex whole is assembled “from preconceptions about the in-
dependent meanings of its parts and their interrelationships” [27]. This means that all the
different sources of field data are utilized and considered when interpreting the findings
of this research.

The next sections represents the discoveries from the data collection, followed by the

analysis.

25



5 DHIS2 Development Processes

This section contains information about a selection of the development processes that the
DHIS2 features go through. The main focus is on the processes that require communica-
tion between the core team, the HISP groups, and the end users. This includes the process
of collecting the requirements, prioritizing requirements, developing mockups, and send-
ing them to the HISP groups for feedback. Finally, a short section gives an overview of the

release of the new implementations in DHIS2.

5.1 Collecting Requirements

The first step before developing a new feature is to collect requirements from all of the
stakeholders involved. Requirements can come from end users at all levels, the HISP
groups themselves, NGOs, and the core team. Involving all stakeholders in this process
contributes to discovering areas for improvement in the software. In addition, when all the
stakeholders are involved, it is easier to paint an accurate picture of the state of the soft-
ware. If the same requirements are coming from many of the stakeholders, it can indicate

that this is a pressing issue.

5.1.1 HISP groups

Capturing requirements from the end users mainly go through the HISP groups as the
HISP groups are closer to the end users than what the core team is. The HISP groups are
the main link between the end users and the core team and can be considered an interme-
diary between the two. It is therefore important that the HISP groups get the full picture
of the end users’ needs and use cases. Communicating with the end users and visiting the
end users to see them work with the software in their usual environment are important
measures to take to get the necessary level of understanding.

The HISP groups mainly receive feedback from the end users through the field visits
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and the available groupware.

"Requested features are collected from the field and compiled."
- HISP group member 3

"Most of the time requirements are collected through field visits and engagement meet-
ings that is done in conjunction with workshops that are organized now and then. This
is a good way to communicate with regards to requirements, but also get feedback on
new features that has been implemented."

- HISP group member 5

Some of the HISP groups also communicate with certain groups of end users through
online communication channels like WhatsApp and consequently collect requirements

through these in addition to field visits.

"We have a Whats App group for data managers from the health facilities. The first data
correction points is the health facilities. They might have challenges and might find that
it is important for them to add certain functionalities to DHIS2. They will then share
the feedback with us in the HISP group through the WhatsApp group, which a couple
of Oslo guys are members of as well."

- HISP group member 3

Additionally, the end users are often unsure as to what it is that they want. The HISP
groups will then work with the end users, trying to figure out where the issue lies and
what feature would solve the problem that the end user has. Writing down the use cases
that are relevant for the requirements is also important for the requirements to be easy to
understand for outsiders that might not be familiar with the situation.

The HISP groups often do not utilize the full scope of functionalities that DHIS2 has
to offer, but particular functionalities that cover the needs of the countries that have imple-
mented it. The requirements that come in consequently reflect how DHIS2 is used in the

country.
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In addition to receiving requirements through field visits and the WhatsApp groups,
the requirements can also come from Jira and the DHIS2 Community. The HISP groups
also have to pay attention to these posts to not miss out on important requirements and

compile them into one document that is sent to the core team for further processing.

5.1.2 Core team

The core team has several ways of capturing requirements from the field. Their interaction
with the HISP groups is the dominant way of capturing requirements. The interaction
with the HISP groups takes place through several arenas and will be the topic of the next
section. In addition to this interaction, Jira and DHIS2 Community are regularly checked
to capture requirements or issues. It is therefore important that the core team spends time
on these platforms and be updated on new posts.

However, the core team has a desire to be closer to the end users themselves, having
a direct dialogue with them. Therefore, they do arrange some field visits. They also have

workshops where requirements can be collected directly from the end users themselves.

5.2 The Prioritization Process

A prioritization of requirements is performed by both the HISP groups and the core team.
The HISP groups have to prioritize the requirements that they get from the end users. The
prioritized list is then shared with the core team. The core team receives prioritized lists
from many HISP groups and have to prioritize these themselves. How the prioritization

process is executed varies.

5.2.1 HISP groups

One important first step when the HISP groups receive requirements from the end users
is to make sure that the desired features do not already exist in an application or function

that is available through DHIS2. If a feature does exist that will meet the requirements of
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the user, then the requirement should not be included in the excel sheet to be forwarded
to the core team.
The HISP groups all have different approaches to how they prioritize the requirements

that are collected from the end users and that is forwarded to the product managers.

In the prioritization process we use ranking and voting because we cannot go through
with all the requests that we receive. The HISP group is asked to vote for which require-
ments should be prioritized. They get time to discuss the features, why it is needed and
where it is used. They also have time to explain to the rest of the group why the features
are important. After this we have about one month to vote, but this depends on the
DHIS?2 roadmap and where they are in the process."

- HISP group member 3

Ranking the requirements and vote for the most important ones seems to be a repeat-
ing process within the HISP groups. Considering that many of the requirements that are
provided to the HISP groups are not doable in practice or might be too specific, going over
them and properly document them is an important part of the HISP groups’ job before
forwarding it to the core team.

It is also useful to investigate if the requirement or issue has already been posted on
Jira or the DHIS2 Community website before prioritizing. If the feature has been requested
by other HISP groups, it could already have been evaluated by the core team. But if the
feature is missing and there doesn’t seem to be anyone else requesting it, the requirement

can be added to the excel sheet for further evaluation and prioritization.

5.2.2 Core team

The core team has apparently tried several ways of capturing and prioritizing requirements
from the HISP groups in the past. What is of preference clearly varies.

The user stories that the core team receives from the HISP groups can often conflict
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with one another. For instance, one user story can focus on speed, while another focus on

something completely different, for instance asking for a lot of functionality.

"Those [user stories]| are opposed - the two interfaces cannot exist side by side. We
have two approaches to these situations. One is a softer approach where we say that we
are trying to make something in the middle and find a compromise. The other approach
is where the product manager makes a decision of what they want to support. This is a
hard part of the job."

- Core team member 6

But being transparent and honest in the design process is something that the core team
values. A lack of resources is an issue that most of the HISP groups are aware of and that

the core team acknowledges as well.

"We are very tight on resources, we don’t have many designers and developers. So we
have to be honest and say that "this is not covered in this application". But ideally, I
would like to stay in the first approach where you can configure it to make it fit your
needs. We are trying to build adaptable components and interfaces."

- Core team member 6

Furthermore, NGOs and other projects all over the world have implemented DHIS2
and consequently, user stories can come from NGOs and donors as well. Generally, the
product manager explained that the NGOs are less prioritized compared to for instance

the ministries of health.

"But 1 give fairly little attention to the NGOs."

- Core team member 2

The explanation behind this is that the NGOs might not ask for features that are rel-

evant and a high priority throughout the country. The ministries of health, on the other
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hand, asks for things that are the principles from the users and not the governments, which
possibly is the case of the NGOs. Instead, the NGOs are told to communicate and present
their needs to the ministries of health. If the ministries of health can stand behind the re-
quest, they can instead request it from the core team. This is also an advantage as it makes

the NGOs and the ministries of health communicate with each other.

"But this is a gap that needs to be filled - how can we engage the NGOs in the develop-
ment process? "

- Core team member 2

5.3 Mockups and Prototypes

The mockups or prototypes are created by the core team and sequentially sent to the HISP
groups for feedback.

5.3.1 Core team

A library with standards relevant to DHIS2 is used when creating mockups or prototypes.
The core team has dedicated workers with experience within the field for creating the
mockups and all new features that are developed are passed through these experienced
designers. From there on, the process is an agile-inspired process where the mockups are
created, sent to the field ambassadors maybe once or twice giving them a chance to provide
feedback before the development process starts. Even though all the field ambassadors get
a chance to provide feedback on the mockups, it does occur that they do not take advantage
of this opportunity.

Sharing the mockups or prototypes with the HISP groups and for them to provide
feedback is appreciated by the core team. Furthermore, sharing it before too much work is
put into it is beneficial for the core team. It makes it easier to discover features that are not
useful early in the process, when changing it is very time-consuming, and when too much

effort has not been put into the feature already.
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"[ like to build fast rough prototypes that can be shared. This is where I make ideas
for interfacing and how things can work and I share it internally with the team [the
product managers and the implementers] and also with the HISP community. This is
a great place to get a quick sense if it can work or not. 1 try to not put too much work
in it before testing the ideas."

- Core team member 6

Furthermore, trying to understand the motivation behind the feedback can be ben-
eficial in the further design process. When the NGOs, HISP groups, or other users then
provide feedback, investigating why they are requesting a particular feature can help the
core team. It can aid in understanding what they actually need while also using their ex-

pertise to develop features that benefit as many users as possible.

"[ try to take it back to the motivation, so "What are you actually trying to achieve
here? We can make that possible in another way that works for everybody else as well."
A lot of the feedback I get, or when I go out and ask people, it kind of takes 2-3 deeper
questions to get the deeper motivation. The work that I do is kind of the digging. Because
I get a lot of feedback, but then my job is digging into it to get to the motivation."

- Core team member 6

5.3.2 HISP groups

As mentioned, the product manager sends mockups of features to the field ambassadors
in the HISP groups. Some mockups are discussed in weekly or monthly meetings, like the
weekly design meetings. But other features are not discussed in these meetings and are
sent through email for review and feedback.

But regardless of how the HISP groups receive the mockups, the question is what is
done after they receive the mockups. Often, there are two rounds where the HISP groups

can provide feedback on the mockups, but usually not more considering that it delays the
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release time. Most HISP groups do not send the mockups to the end users for feedback,

especially not the lower levels of end users.

"We do not send the mockups to end users. But I think that it would be helpful to send
the mockup to the person who suggested it for feedback though, but we haven't tried
this."”

- HISP group member 3

One HISP group explained that the members look at the mockups individually and
provide feedback and eventual improvements. Unless the feature comes from the respec-
tive HISP groups’ area of the profession, they do not spend time discussing the features
together as a group. Discussing the features as a group is mostly done when the HISP
groups know what the client wants and the relevant use cases. The feedback from the
HISP members is then collected, reviewed, and compiled before it is sent back to the prod-
uct manager.

Another HISP group explained that they systematically share the mockups with the

countries DHIS2 Technical Teams when they receive them.

"We send the mockups to the DHIS2 Technical Teams in the countries. They are the
ones implementing the system etc. So we share it with them for their feedback because
they are end users themselves."

- HISP group member 2

But this might be a cumbersome process for the country DHIS2 Technical Teams. They

mentioned that they wanted to change their approach.

"But sometimes when we send it to them, they just say that it is fine and don't really
take the time to give proper feedback."
- HISP group member 2
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Considering the size of DHIS2 and the number of features, all HISP groups might
not use all features that are available on DHIS2. Consequently, providing feedback on a
feature where you are not familiar with the use case can be challenging and might not be

very productive and useful for the core team.

"DHIS?2 is getting big with a lot of features and we do not even use all of the features.
If you do not know the use case, it is hard to provide feedback."

- HISP group member 3

5.4 New Release

Due to the nature of DHIS2 and the fact that the core team struggles to communicate with
all user groups before new features are developed, a lot of the feedback on features comes
tirst after it has been implemented. This is not ideal for the core team. Ideally, the feedback

would come before the design, development, and implementation are completed.

"Often we do not get feedback until 1-2 years after the release. It might take 1-2 years
before the countries are updating to the new version. That can be a challenge."

- Core team member 6
This is partly why it is important to keep the developed features flexible.

"Designing for flexibility is essential because it is a kind of rolling design process in
a way. It is not about building an application, release it and moving on to the next. 1
think most of the core DHIS?2 applications has the rolling and building minimum viable
products, but then build upon it as you get more experience of how it is actually used."

- Core team member 6

Certain HISP group members that the core team works with are pushy and vocal.

Consequently, when prioritizing and developing new features, these might be considered
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more important. After the release, they might realize that there were other groups that

weren't heard, but that had great input for the development process.

"But then when we build the application and release it, we sometimes find out that
there are all these other user stories that we didn’t hear about until they came to us with
it. That is a challenge which doesn’t have an easy solution. That requires us to try to
release something that in the first instance is flexible and have a base that can be built
upon."

- Core team member 6

6 Arenas

There are several ways for the core team, HISP groups and end users to communicate with
each other. Based on interviews and groupware analysis this sections tries to explain how
the communication generally takes place. Figure 3 is an attempt to visualize the different
how the arenas are utilized between the core team, HISP groups and end users. These
communication links will be further elaborated during this section.

Physical meetings,
text-based communication,
websites, work management tools

Core team « Central/national Top lavel
Product Stream level —

Product
Manager

¥

Regional/sub-
national level

Physical meetings, video-conferencing,
text-based communication, End users

websites, work management tools

District level

Physical meetings,
Senior field text-based communication, \ /
ambassador websites, work management tools Village level Botion lovel

HISP groups < >

Field ambassadors

Figure 3: Communication links between core team, HISP groups and end users engaged
with DHIS2.
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A majority of the following subsections are divided into subsections again. One of
these discuss how the core team predominantly communicates with the HISP groups, but
also the end users, through the arenas. The other focus on how the HISP groups use these
arenas to communicate with predominantly the end users. The last subsection discuss how
the video-conferencing tools are utilized. This is based on two meetings where these tools

are vital.

6.1 Physical Face-to-face Meetings

One form of face-to-face meetings that are regularly used within the DHIS2 ecosystem is
tield visits. The definition of field visits in this context is when an individual or a group,
either from the core team or from the HISP groups, travels to and seeks out end users of

the software to communicate with them directly.

6.1.1 HISP groups

Certain HISP groups expressed the importance of field visits for capturing everyday is-
sues the end users interacting with DHIS2 face in their activities. The field visits have
different structures. Some are planned by the HISP groups themselves and usually take
place a couple of times a year. Additionally, the HISP groups regularly conduct workshops
and perform DHIS2 training with end users in the field, through for example the DHIS2
Academy. These function as a point of communication where the HISP groups can interact
with end users to get input and feedback.

The DHIS2 Academy enables the HISP groups to go out in the field, giving the end
users a chance to discuss issues and come with ideas or concerns, and also share their
general experiences with the usability of the product. The HISP groups can help the user
with functionality issues or customization. If the end users want something that is not
doable with the resources that the HISP group has or the feature is not available on DHIS2,

then the HISP group can report it on Jira or bring it directly to the core team.
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The fieldwork can be initiated by the ministries of health that the HISP groups are
in close collaboration with. The ministries of health can arrange fieldwork where they
are visiting districts and occasionally the HISP groups are invited to join these to arrange
workshops or provide training or have routine meetings and presentations with the re-
gions and districts. This is a great way for the HISP groups to communicate directly with

the end users.

"Usually we have someone every month going out for training and field visits. The
training topics varies, but we also use these opportunities to expand into other DHIS2
core functionality discussions as well. So in terms of going into the field, we do go quite
often. Occasionally planned by us, but more often from invitations from the ministries
of health."

- HISP group member 5

If the challenges that are faced by the end users during these visits can be fixed by
the HISP representative directly, for example, if the issue is a configuration issue, then it is
addressed then and there. If the issues are design issues, on the other hand, those have to
be addressed by the core team. The requirement is then properly documented by the HISP
group and included in the requirements list as a suggestion for the next release. Therefore,
field visits are useful for requirements collection.

During the interviews, it became clear that certain HISP groups that have the re-

sources can choose to spend time in the field individually.

"I decided to spend two years in [the country] to get a better understanding of what
was going on in the field and to get the best image of the country context. I worked with
them for two years, and during these years, I had regular contact with the end users
at the lower levels. But since I left, I haven't had the same contact with the lower level
users. Now I have contact with end users at the central level, but less contact with those
at the facilities."

- HISP group member 2

37



There are certain obstacles that some HISP groups face regarding field visits. Some
of the HISP groups are rather small and do not have the resources to send personnel into
the field. Another obstacle that some face is permission for doing field visits. A mandate
from the ministries of health can possibly be required in order for the HISP groups to visit

the health facilities.

6.1.2 Core team

Interviews with core team members revealed that there is a desire to expand the teams for
increasing resources and to use some of these resources to spend more time in the field.
This allows the core developers to get a better understanding of the end users and the use
cases of the software that they will be developing. Not only is this both time and resource-
demanding, but the case of Covid-19 has slowed down this process significantly.

However, due to the vast majority of end users and the large differences between these
end user groups, it will regardless be too big of a responsibility for the core team to travel
to all of them. It is not realistic to think that the core team developers will have the op-
portunity to do this. Regardless, it was expressed that it is considered useful by the core
team for the developers to travel to the field and get insight into the situation. The product
managers have therefore arranged field visits with developers in the past and have a goal
to continue with this in the future.

Field visits have also been arranged in the past by partnering up with other research
opportunities. By running research projects in collaboration with other organizations the
product stream will receive funding for the travels, and the findings from these research
projects can often be brought back into the roadmap process of DHIS2.

The product streams also arrange field visits where they invite the HISP groups to
join. As mentioned earlier, this is a great opportunity for the HISP groups to travel to the
field and make them interact with the end users directly. By providing them with training

on how this can be done and why it is useful, it can encourage the HISP groups to continue
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doing it by their own initiative.

"My favorite part [about field visits] is to make the HISP groups talk to the end users."

- Core team member 3

6.2 Websites

The online community forums for DHIS2 are examples of social boundary resources that
help and enable stakeholders to understand the ecosystem and the software. The DHIS2
Community website [13] is an example of such a community. Anyone can sign up for the
DHIS2 community to be involved in discussions. It is a place to share knowledge, skills,
and interests through ongoing conversations. The DHIS2 Community website has a lot of

daily activity all over the world.

6.2.1 Core team

The product managers occasionally use the DHIS2 Community website to receive feedback
on mockups that are created for core features. Considering that anyone can become a
user of the DHIS2 Community and has the opportunity to provide feedback on mockups,
participate in discussions and post issues or bugs, etc., it appears to be a great channel to
communicate with users all over the world and include anyone who wants to be involved
in the design process.

After researching the posts where mockups are included and feedback is requested
on the community website, it, unfortunately, looks like the participation and engagement
are somewhat limited. A screenshot of one post asking for feedback on a specific feature
is shown in Figure 4. As indicated at the bottom of the figure, the post was viewed over
500 times. But the number of users providing feedback is only 4. This is a low number
compared to the number of users which are obviously reached. Why this is the case is not

easy to say and will only be speculations.
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@ dhis2community [ sonup 2 Login |

Please Provide Feedback on Dashboard Filters/Views

B Development - Développement  prototype
Jan 18 Jan 2019

Hello community,

117

‘We need your help. We are planning to begin working on new global dashboard filtersiviews for period,
org units, org unit groups, option group sets, and category option group sets. Essentially, the same
disaggregations that are available in the other analytics apps will be able to be applied to a dashboard.
This functionality is long requested, and it will be a major improvement to dhis2 dashboards.

‘We have developed a mock-up for this. Here. 22
https:fisketch.cloud/s/zzZ4a/JnWRO2ZM/play 22

This is not a functional instance of dhis2. It is just a simple mock-up with only a few click options, but it
will be what we use 1o develop the real thing. Please have & look and give us your thoughts in the
comments to this post on what you like, what you do not like, what you think we should change, or if you
have any guestions about it. FYI, the period view editor will apply to all dashboard items regardless of
their predefined period. We are saying “changing the dashboard view" because it is not truly filtering
anything. It is just changing the data you are viewing based upon revised dimensions. If your interested
the jira ticket is DHIS2-4884 6 .

Thanks for your help!

created last

B Jan 19 -c,yvare 6 535 4 20 3 - » i

Figure 4: Post asking for feedback from the DHIS2 community in January 2019.

Figure 5 shows another post asking for feedback from the DHIS2 community. It is
noticeable that the reach of this post was significantly lower than that of the post in Figure
4 with only 46 views. It was arguably posted during the Covid-19 pandemic, which po-
tentially can influence the reach as many countries are busy with features that are related
to the pandemic. However, from looking into the website, it became clear that how many
people one post reaches varies greatly.

The ones that are posting these mockups have mentioned themselves that the feed-
back on these posts is limited and does not in practice reach as many as it could do in
theory. Unfortunately it seems like the willingness or the time and resources for users to

go through mockups that are posted on the website is minimal.
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& dhis2community

Feedback request on 2.35 dashboard print feature

M Developmant - Dévaloppement

! -

Hello all, the team is looking for feedback on the dashboard print and print preview feature
that wera introduced in 2.35. This was highly requested, and enables for dashboards o essentially
server as a standarc report that can be printed or saved as a pdf that can be shared. Has anyone had
any experience using it? Any feedback? Do you know of people using it that we can talk to7?

created ast raply 2 46 2 3 1
g 27d @ 26d  repliss  views users  fkes ik . : R

.

Thanks for sharing, | thought we had shared with you our 2.35 testing feedback

[}
@
=1

https-ffdocs_google.com/document/di tdrC5aDvrN1YmgabZMiel Jg7 Oh3WK3IWVW-TpkVoOK|jCgledit 1

See Dashboard printing feedback.

Domain Featiire Test comments Recomimendations
Dashboard printing ®  Awesome ®  First page could be improved or removed, guess i's for |
ANMNTICS _\'b.ucmmmuy ®  This is good can we Dashboard titke and description,
resTURES | PNt 8 dashboard, have the sslected ®  The pivot table is being cut if scrollsbie
either with a singla dashboard masked toa ®  Maintain calour in the pivet table in all Browsers -
ibern per page or in USEr group Milcrogsft Edge maintsing the Phiot table
the preast dashboand ®  Printer function is & ® Make "Mare” option aveidsbie for sach dashboard
Iayout. This enables great idea far itern
you to creata a dashboard wsage ®  Miske Primt lunctiors mare fesitthe by allowing user o
dashboard as a ® Al basic pring functions select only the
standard printed are satisfactory [Tested repOrts they want 1o print at ence, not &8 the reports.
repart for routine using Google Chrome) I that dashboard
maelings or ®  Miow selecting and & Enable schedubed Emalling of the Dashbaard
plannings. You can printing one [Dashbaard Push to emails)
wmis0 save a @raphjchart directly L] direg the h ather systems,
dashboard as a PDF fram the dashboard
| o be shared va amail
| or messaging.
Regards

Figure 5: Post asking for feedback from the DHIS2 community in February 2021.

6.2.2 HISP Groups

During the interviews, the DHIS2 Community website did not appear to be a huge part
of the HISP groups” workday. When mentioned, they did explain that the website was
useful, but they did not provide a lot of insight as to how the website was used or why they

considered it useful. However, when asked about the mockups and their perspectives on

1/3

10 Feb

28d ago

why the feedback on these posts is low, they did have some plausible explanations.
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The HISP groups often receive the mockups through meetings and get the chance to
provide feedback before they are posted on the DHIS2 Community website. Posting these
mockups on the website was from the HISP groups’ perspective considered to be more
for the public and end users that are not a part of the HISP groups, as they do not get the
chance to join the meetings where the mockups are discussed.

Another point that was mentioned during the interviews that can be considered as
an argument not to post mockups or designs of a specific feature on the DHIS2 Commu-
nity website is that there is a risk attached to being too transparent as well. HISP group
members or other stakeholders that see these mockups might believe that this is going
into production and can potentially start planning based on these features or designs. For
instance, they might include the features when asking for funding or talking to govern-
ments regarding future development. Everyone engaged on the website might not have
an understanding of the design process. The mockups might change drastically during
the development process due to for instance technological constraints or changes in the

user stories.

6.3 Work Management Tools

Jira is a work management tool used in conjunction with DHIS2. It is a globally open
communication platform where those who are interested can sign up. On the platform
users can follow the development process or get an overview of what is included in the next
release. The platform also enables users to provide direct feedback and requirements to
the decision-makers, participate in discussions, provide their own requirements, or report
bugs and issues [1]. Jira has grown to become a very large community with thousands of
users and posts. The number of posts on Jira has reached 10 000 and are generally about

DHIS2 development topics.
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6.3.1 HISP Groups

The sheer volume of posts indicate that users are active on the platform, reporting issues
and bugs etc. But it also offers some challenges. Due to the large volume of posts on Jira,

not everything is assigned to someone that deals with the post.

"Some issues might fall through the cracks and then you realize that the issue that you
posted a couple of months ago still hasn't been attended to or responded to at all."

- HISP group member 5

Figure 6 shows an example of a post that presumably fell through the cracks. The post
is from 2016 and was updated in 2019, but it is still unassigned and unresolved. The post
is asking for an update where the user is provided with a notification when the session has

expired.

= Provide notification to the user when the session has expired

Assignee 7} Unassigred
Unresotved -

Figure 6: Post asking for a feature in 2016 that was never assigned to anyone and that is
still unresolved.
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Figure 7 shows another example of a post that has passed unassigned and unresolved.
This post is newer as it was first posted in 2019. The comments on this post indicates that
the issues is of interest to be resolved, but it has still not been assigned to anyone.

DHIS 2 Software / DHIS2-6171 S80f70 A~ v

¥ Data Set - Design Mode - Change in Character Width, when reopen form Widths RESET

Q Comment Agile Board More ¥ Edit = (U] Export ¥
~ Details v People
Type: Design Status: TO DO Assignes 9 Unassigned
Priority: Medium Resolution: Unresolved P
Component/s: API] System cenfiguration, ... (1)  Fix Version/s: Nene Votes 1 Vote for this issue
Votes: Vote for this issue
Labels: None Watchers: 2 Start watching this issue
Internal feature: General interest
v Dates
v Description Created 04/Mar/19 10:28 AM
Data Set - Design Mode - Change in Character Width, when recpen form Widths RESET Updated: 28/Jan/20 9:17 PM

Like in design mode set Character Width of Column Malaria < 5 Yrs. Set Width to 3.

When recpened it again became so big. v Agile

View on Board

* Attachments

~ Activity
All  Comments History Activity Transitions T
~ added a comment - 20/Mar/18 10:52 AM @

Any one to support? Please provide the solution

b added a comment - 28/Jan/20 8:33 PM

I'd love to see this changed to a bug and increased in priority.

Q Comment

Figure 7: Post asking for an update in 2019 that was never assigned to anyone and that is
still unresolved.

The HISP group members explained that posting something on Jira often is not suffi-
cient in order for an issue to be attended to. This is unfortunate, but also understandable
with the number of end users being myriad compared to the number of core team mem-

bers.

"It is very easy for things to fall through the cracks on Jira if you don’t make sure that it
is noticed and followed up and prioritized. If an issue is critical, the best practice will be
to register it on Jira, but in addition to this also contact the core team through WhatsApp
or Slack or other channels, making the responsible people aware of the issues."

- HISP group member 5

44



But if users actually post issues on Jira, then they should be updated on the process.
If their post cannot be considered and solved, they deserve an explanation as to why. Not
providing an explanation and for the issues to remain unresolved and unassigned can be
a demotivating experience for the ones writing the posts. They can be left with a feeling of
not being taken seriously. This in turn can lead to users not seeing the benefit in posting
issues on Jira in the future.

It was explained that certain HISP groups do not see the use in encouraging users
to post issues on Jira themselves, both due to the sheer volume of issues, but also that
it might not be assigned to those who actually knows how to effectively solve the issue.
Consequently, many HISP groups tell end users to send it to them instead to be forwarded

to the responsible product manager.

"[ do not encourage users to put requirements on the community themselves - it is like
swimming in the middle of an ocean where there are no rescue people near by. People
might think that they know what they are doing and don’t need assistance."

- HISP group member 1

Forwarding issues or making responsible people aware of the issues that has been
posted on Jira might be something that the experienced and larger HISP groups are capable
of. The more integrated HISP groups might have developed relationships with the core
team and they know which people to contact that is responsible for the issue that arise. It is
therefore easier for them to push their issues onto the core team, making sure that the issue
is being heard. For the smaller and less experienced HISP groups, or non-HISP groups and
other end users, this might not be the case. It is also important for those posting on Jira
to make sure that the issue or bug report hasn’t been reported already to avoid duplicated
posts. This therefore requires some effort from the users of Jira on staying updated on

what has been posted earlier.
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6.3.2 Core team

Jira is a great way for the core team to receive bug reports, issues, and other reports from
all over the world. But the ability to recognize important requirements, bug reports, and
issues on Jira and assign them to qualified developers is important and necessary, but also
challenging. One feature on Jira that simplifies the process of keeping up with important
issues is to look at the number of votes or followers on an issue.

The core team has to constantly monitor Jira, looking at posts and which posts are
rising to the top regarding votes and followers. This indicates the importance and scope

of an issue. The issues also have to be assigned to the relevant people to be resolved.

"It is a massive effort for us trying to be responsive. The reality is that we will always
fail - it is too big of a global community for us to make everybody happy. But as long as
the process attempts to be democratic and we believe in the inputs that we are receiving,
then that meets our vision as to what we are trying to do."

- Core team member 3

Another interesting point that was mentioned during one of the seminars is the fact

that Jira is extremely time consuming.

"I actually spend more time on [ira these days than I do on DHIS2."

- Core team member 2

Furthermore, it was explained that Jira has turned into a forum for tech support where
a lot of the questions are not answered. He expressed that there was a bigger aspiration
for the posts to be more about registering use cases, as well as sharing different successes
and best practices that other users can learn from. It would be an advantage if Jira could

be extensively used for knowledge sharing.
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6.4 Text-Based Communication through Groupware

A lot of different communication platforms are used between the core team, the HISP
groups, and the end users. For instance, Slack® and WhatsApp* are often used to chat
in larger groups and where the response time is usually relatively short. Chat systems,
like Slack and WhatsApp, enable two or more people to have online real-time text conver-
sations [10]. The messaging feature on DHIS2 platform is another way to communicate
with groups and people where the topics are mostly concerning the features that already

exist in DHIS2.

6.4.1 HISP groups

WhatsApp is common groupware used in the HISP communities. Certain HISP groups
explained that this was a great tool for communicating directly with the end users in the
tield, for instance with data managers from health facilities. Issues and requirements can
be described by the end users on WhatsApp and these can then be attended to by the HISP
groups. If the issues or requirements are something that should be forwarded to the core
team for them to work on it, then it can be correctly and thoroughly documented by the
HISP groups and forwarded officially to product managers. The general feedback that the
end users might have can also be shared on the WhatsApp group.

Certain HISP groups did however explain that they communicated with the ministries
of health using WhatsApp, but did not directly communicate with the end users at lower
levels. The ministries of health worked as their intermediaries and were the ones that were

directly linked to the end users instead.

"There isn't really any communication with the end users directly from the HISP group,
there are some steps in between."

- HISP group member 5

Shttps://slack.com
*www.whatsapp.com
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Consequently, the ministries of health in this case have a lot closer contact with the
end users compared to the HISP groups. The HISP groups instead communicate and col-
laborate closely with the ministries of health to get feedback from the end users through

them and forwards this to the core team.

6.4.2 Core team

Occasionally, core team members are also invited to join the WhatsApp groups between
the HISP groups and the end users, providing the core team with a direct link to the end
users. They get to listen to the end users’ day-to-day issues with the software and get direct
feedback and requirements from the field.

Slack is another communication channel that is used to link the core team to the HISP
groups. Slack is for the most part used to report issues or requirements where the re-
sponse time is expected to be moderately low. Furthermore, Slack is used for workgroups
that communicate and collaborate with each other, like for the participants of the weekly
design meetings. There is a Slack channel for the participants of these meetings where
thoughts and concerns can be shared with others. It is a great way to link the participants
together, creating a small community where the participants can engage in conversations
and discussions with each other.

Figure 8 shows a post on Slack by one of the members. Considering that the mockups
are posted on the Slack channel, the members can provide written feedback on them when
they have the time. For instance, in the following post, it appears that one of the members
did not have the opportunity to join the meeting. Feedback on the mockups was therefore
provided in the post on Slack beforehand. Posting the mockups on Slack allows for every-
one to be included in the discussions even if they do not have the opportunity to join the
meetings.

Posting the meeting agendas on Slack before the meetings lets the attendees know

in advance what the topics of the meetings are and these posts also work as a reminder
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- 11:34 AM
You are most welcome for the
meeting tomorrow at 10.00!

11:34 AM

O

thanks

Mew tracker capture app design looks good. one thing i want to add is moving the (program indicator, comments or
relationship) from side bar. it will be best if we can place those fields above/below the data entry screen so that user has more
space for data enter especially if user are using custom form.

Currently, we have top bar in i feel we are missing that functionality here just to clarify.

For HIV, person visit can be 120 visits so i hope interface allows to sort and scroll

just few comment which i reported to prosper email

p 11:40 AM

Ok, thanks! Tomorrow we are going to click through the process of registration and enrolment in the old web tracker, and
then Andriod, and take notes of what is important for you in the new capture app. We also have some functionality for
registering a TEl in the new Capture app that we will show and discuss. This is a open discussion session on the topic of TEI
registration specifically. Great if you are able to join the call, but if not | am glad to hear that you gave feedback to our main
FA for tracker - &)

Figure 8: Post providing feedback on mockup.

of the meetings. Links to the mockups are posted here as well, giving the participants
easy access to them to evaluate them once again and look at the updates from last week’s
meeting. Figure 9 shows an example of such a post.

The Slack channel is also great for questions, which again can initiate discussions.
Figure 10 shows a post asking questions about a certain label that was unclear. Other
members can join the discussion and come with their expertise in the area. Slack is great
for involving a large group of people and as noticeable the response time is relatively short.

In addition to the external groupware used, there also exists an integrated messaging
feature available in DHIS2. This allows users to send messages to other users, user groups,
and organizational units. The messages will only appear on DHIS2 and are not sent to
an email address in addition. It was mentioned during the interviews that the DHIS2
messaging feature is used for feedback and general messages. The messaging module is
used by several of the HISP groups to create groups to communicate with countries that
they work with. It allows for the HISP groups to both receive and share issues and to

provide support to end users in a fast and efficient way. It creates a direct channel between
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! S 553 A0
Hey @channel - Meeting starting in 7 minutes - http:/meet.google.com,

Prototype updates this week:
® Changed event date labels to "Lab test date” for all events in Lab Monitoring: example
s Added event date to selector. using custom event date label: example
o Added an example flow of switching between stages using the selector: example flow, “Stage” in selector is interactive

After walking through these, we want to check off one thing with you all on auto generating of events, in this design doc:
https:fdocs.google.com/document;

Then we will continue discussing design of the user stories for scheduling:
https:#docs.google.com/spreadsheets/ ; :
If we finish the topic of scheduling, we will move on to the Enrollment topic.

G Suite Spreadsheect =

Capture app user stories

Spreadsheet from Google Drive

¥ meet.google.com

Meet

Real-time meetings by Google. Using your browser, share your video,
desktop, and presentations with teammates and customers.

& Sketch e
Event & Tracker Capture (working) — tr-event-view existing
Shared on Sketch Cloud by

&3 sketch P
Event & Tracker Capture (working) — tr-event-stage-switch-menu
Shared on Sketch Cloud by . =

Figure 9: Post on Slack reminding the members about the weekly design meeting and with
a meeting agenda. Links to the mockups and updates since the last meeting are included.

the HISP groups, end users in the countries that they work with, or works as a direct

communication channel to the individual end users everywhere.
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11:21 AM

What is the difference between patient overview and patient dashboard?
11:48 AM
None, as far as | am concerned....
mm 11:50 AM
E Yeah, they are the same thing in my mind (generically put: TEl dashboard with information about an entity, not in the context
of an enrollment)

ol

e 11:59 AM
Because | am thinking about graphs in the patient overview. For example child growth charts. What do you think? Would this
be the right place for this?

b B 12:41PM
ﬂ In my mind, charts and graphs related to the patient belong within the stage, or at least within the program, rather than on
the patient overview

12:44 PM
= | agree with those are too bulky for the default dashboard overview - BUT it would be good to have one-click access to
such things as: (edited)

1. Key graph and charts
2. Maps (already supported)
3. key plug-ins like the WHO ICD-11 web api tool and similar

Figure 10: Member asking a question and getting answers from several different other
members.

6.5 Video-Conferencing

Video-conferencing tools allow teams to communicate in real-time with each other and
were particularly useful and extensively during the pandemic. Meetings are hosted using
these tools and directly link the core team and the HISP groups together. It does, how-
ever, not appear as if the video-conferencing tools are used to tie the core team or the
HISP groups to especially the low-level end users, which potentially is due to lack of re-
sources and access to such tools for these groups. Considering that the end users are not a
part of the following meetings discussed that utilize these tools, this section is structured
differently than the previous sections. This section focuses on two meetings where video-
conferencing tools are essential and where the attendees are members of the core team and

the HISP groups.
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6.5.1 Weekly Design Meetings

One arena that facilitates collaboration between the HISP group members and the core
team members is the weekly design meeting that takes place every week at a certain time
over the video-conferencing tool Google Meet. This meeting gathers HISP group members
from different parts of the world, which consequently places participants in different time
zones.

Prior to having these weekly design meetings, the relationship between the core team
and the HISP groups was ambivalent. There was a lot of frustration from the HISP groups’
side affiliated with difficulties regarding communication. The miscommunication made it

difficult for the core team to receive feedback from the HISP groups.

"The weekly design meeting was a deliberate effort to try to change the feeling [from
the HISP groups | about not being heard and not being included in the design processes.
The goal was to create a dedicated forum where the core team could receive feedback from
the HISP groups and understand their priorities."

- Core team member 3

The main objective of the meetings is to work together to build specific applications.
In short, the attendants go through functionalities, gather user stories from the respective
HISP groups, before moving on to functional requirements and design. The last step is a
new release where the new applications and features are included.

The members from the HISP groups that usually attend these meetings are the field
ambassadors for the relevant product stream. However, other members of the HISP groups
can also attend as the invite to the meetings is not restricted to the field ambassadors. If

the group members prioritize attending the meetings or not is up to them.

"Who joins the meetings depend on the HISP groups. The field ambassadors from
all HISP groups are invited, but it is up to them if they want to prioritize to join the
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meetings or not."

- Core team member 3

The meetings usually have a decent cross-section representation of HISP groups. Al-
legedly, the number of different HISP groups that are usually represented in these meet-
ings is three or four. A diverse representation is valuable for the core development, con-
sidering that the variation between the HISP groups can be large when it comes to require-
ments and necessary functionalities.

Nonetheless, the number of attendants should not be too large either. Usually, about
14-18 individuals attend the meetings. It is beneficial that the number is kept to a point

where the attendants are not hesitant to speak up and express their opinions.

"We try to keep the NGOs and others out of the meetings. We have NGOs that we
work on design with, but we prefer to do this separately from the weekly design meeting
because we want to keep this meeting like a privileged channel for the HISP groups. The
HISP groups are officially a part of the roadmap process, and it has been difficult in the
past to get feedback from them, so this is kind of a dedicated forum to get the feedback
and understand what the HISP groups prioritize."

- Core team member 3

The meetings discuss one topic each week. It is a continuous process, starting where
last week ended. The first step of the workflow is to collect user stories from the partici-
pating HISP groups and write the user stories in a Google spreadsheet.

Generally, the ability to see and recognize requirements, as well as spending a suf-
ficient amount of time thoroughly understanding them and formulate good written user
stories, is very important for the HISP groups. The ability to argue for them is also impor-
tant for them to be included.

There are numerous tabs in the Google spreadsheet that contains user stories provided

by the participants. In addition to providing the user stories, the meeting arena allows the
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HISP groups to contextualize and provide a description of the relevant use cases to the
other attendants. This is an advantage compared to posting the requirements on Jira. The
discussions decrease the chances of misunderstandings regarding the user stories and give
the participants the chance to argue why the particular user stories should be prioritized.
The user stories are then considered and prioritized internally by all the participants dur-
ing the meeting.

Where in the process the group is will decide what the topic for the week will be. For
instance, if the requirements have already been gathered and prioritized and a prototype
has been developed, then the group will go through the Google spreadsheet and mark if
the user story is covered by the prototype design or not. If not, a discussion about how the
user story can be included in the design will take place.

The weekly design meeting is a useful arena for different HISP group members to
discuss features and designs directly with the core team and their developers. The par-
ticipants provide experiences from their regions, explaining why certain design ideas are
beneficial or disadvantageous for the use cases they are familiar with. This helps ensure
that the decisions that are taken benefit as many end users as possible.

It is obvious that the representatives from the HISP groups attending the meetings
are familiar with the experiences from their respective fields and end user groups. The
representatives bring up relevant experiences that the developers from the core team based

in Norway might not think about when developing the new features.

"The majority of the users out in the field work with small screens and therefore has a
limited screen surface. For them to be able to filter out what they want to view and not
is therefore an advantage."

- HISP group member 5

Moreover, the meetings are a great way for the developers to ask if the changes that
they have made to a prototype from the meeting last week were actually in line with what

was proposed.
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"[ interpreted the use case and the user story that you had written that this is the func-
tion that you wanted. Did I interpret it correctly based on what you actually wanted? "

- Core team member 4

This gave the one that proposed the feature an opportunity to confirm or contradict

the interpretations.

"Yes. The majority that I have interacted with find this word confusing."

- Core team member 5

The meetings give the designers and developers the chance to ask questions that are

relevant for the further design process as well.

"In everyone’s experience, what is considered a lot of stages?"

- Core team member 6

Receiving this information is valuable for the designers when trying to make the best
design choices possible. Talking directly with the HISP groups is a fast and secure way to
make sure that the choices make sense and are sustainable in the future.

Moreover, the meetings also challenge the designers to think differently. The designs
that already exist and that are already in use might not be the best solutions possible.
Maybe the design was appropriate a decade ago, but this might have changed. The ones
that actually know how the system is being used might have a better chance to comment

on this than what the designers do.
"It becomes a legacy thing that is more confusing than useful."
- Core team member 5
6.5.2 Formal Prioritization Meetings

Approximately twice a year a formal process for prioritization of user stories takes place.

During these meetings, every HISP group, the project senior management team, and the
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core team comes together for two full days of prioritization work. The aim of the meeting
is to find linkages between user stories and find a common prioritization for the further

development work of the DHIS2 core. How the meetings are conducted varies.

"We last had this meeting in fall 2020, and we did indeed meet virtually using Google
Meet. Even when travel was possible [before the pandemic], there is probably always
at least some portion of the attendees that would be virtual, given that the HISP groups
are all over the world. But corona has made it so that we are entirely virtual at this
point."

- Core team member 3

This indicates that even though some of the attendees meet up physically, video-
conferencing tools, more specifically Google Meet in this case, always play a significant
role in the meetings in order to connect all the HISP groups together.

The HISP groups all write down their top 10 user stories for the various parts of the
software. This means that the HISP groups have to internally prioritize the user stories as
a preparation for this meeting.

All of these groups then come together for two days of prioritization work, trying
to find linkages between user stories. A sort of voting process then takes place, where
everyone has a version of the spreadsheet and can enter their weighted vote. Exactly how
the voting takes place has been tweaked several times and is still being customized trying to
find the process that is as fair, effective, and as optimal as possible. A weighted algorithm
then brings the most popular user stories to the top of the list. Lastly, the core team will
consider the requirements and include in the roadmap the ones that can be addressed and

that deemed important.
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7 Discussion

To answer the main research question about how geographically distributed teams coor-
dinate and communicate when developing generic software, two sub-questions were sug-
gested. The first sub-question looks at how arenas facilitate in communication and coor-
dination between the different stakeholders of the system. It also discusses how require-
ments are provided and prioritized. The second sub-question entails the involvement of
local teams and how these teams affect the development process.

The first part of this section will look at some general findings that can be linked to the
main research question and that can help to contextualize Section 5 and 6, before diving

deeper into the two sub-questions.

7.1 RQ1: How do geographically distributed teams coordinate and com-

municate when developing generic software?

In an attempt to bridge Section 5 and 6 together, two figures are presented. These figures
are striving to give a visualization as to which degree the arenas are used in the develop-
ment processes. Explanation of how and when the arenas are used in the development
processes are included.

Figure 11 shows a graph where the different steps of the development process are
represented on the x-axis, while the y-axis shows the degree of use for the different arenas.

The figure only has three degrees of usage, namely low, medium, and high. The de-
gree of usage is based on the interviews and the data collection from the online channels
and cannot be measured accurately. It is instead an indication of the arenas used during
the development process on a general basis. Individuals might have preferences, meaning
that certain arenas might be used to a higher degree for some individuals compared to
others.

During the process of collecting requirements, Jira, DHIS2 Community and field vis-
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Figure 11: Graph illustrating the degree of usage of the arenas (y-axis) on the different
steps of the development process (x-axis). What color represent which arena is shown in
the top right corner of the figure.

its, and Academy dominate. Field visits and Academy are for the most part between the
HISP groups and the end users. These are dominant during the process due to the impor-
tance of interacting directly with the end users and also trying to draw out the users that
might not be active on the online communities, but still might have valuable feedback and
requirements. By including the users, DHIS2 coincides with open generification. Open
generification supports user-centered innovation and recognizes the users as innovators
that create a more open and sustainable solution.

Online communication channels are used occasionally. Exactly how much they are
used varies a lot between the HISP groups. Some include end users from every level in on-
line communication channels to regularly communicate with them and understand what
the requirements are from the field. Other HISP groups do not communicate with end
users directly through these channels. The online communication channels are excellent
for documenting requirements and making sure that they reach the right people. Discus-
sions and elaborations can be provided in these channels, but the response time is probably
longer than with face-to-face meetings.

Lastly, the weekly design meetings and the formal prioritization meetings are not
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significant for the process of requirements collection. Those meetings are between HISP
groups and the core team, unlike the collection of requirements, which is dominantly be-
tween the end users and the HISP groups.

The next step in the figure is the prioritization process. During this process, the weekly
design meetings and the formal prioritization meetings are highly used. These meetings
invite the HISP groups to elaborate and explain the requirements in more detail and are
great arenas for real-time discussions. Jira and online communication channels are also
frequently used. In Jira, the core team can get a sense of the importance of a requirement
by looking at the number of watchers on the post and how the voting is for the requirement.

The DHIS2 Community and the field visits and Academy are not used frequently for
the prioritization process. The field visits and Academy is more relevant for the collecting
of requirements, but the users are predominantly not involved in the prioritization process
of the requirements. The DHIS2 Community website is not convenient for the prioritiza-
tion process as it is a website for all of the users of DHIS2. The prioritization process is
more suitable for a group of HISP members that can represent their user groups.

For providing feedback on mockups, the weekly design meetings and online commu-
nication channels are efficient and frequently used. The weekly design meetings facilitate
real-time discussions between the HISP group members, allowing them to provide feed-
back and explain the importance of features. It also allows for other members to agree or
disagree with the feedback and the different viewpoints can be elucidated during the meet-
ings. Jira and the DHIS2 Community are not as extensively used for this purpose as the
mockups might get lost in the crowd on these platforms. It is also more time-consuming
to write the feedback in a post and make sure it is understandable. The end users are not
active in this process, consequently, the field visits and Academy are not dominant during
this process.

The last process is to make a new release available. A lot of feedback on new features

is provided after the features are implemented and thoroughly tested in their real envi-
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ronment. The feedback on the new release is possible through most of the arenas. For
the end users at the lower levels, it is most common to provide feedback through either
the field visits and Academy, or through the text-based communication groupware, but
also by posting on Jira and DHIS2 Community. The end users at the lower levels are not
included in the weekly design meetings, hence this is not an arena for these end users to
provide feedback. They can, however, provide the feedback to their respective HISP group
which can present the feedback at the meeting. Considering that the feedback is objective
and can be formulated in a post or a message without the need of much discussion, the
meetings are not strictly necessary for the feedback to be valuable.

The HISP groups provide feedback to the core team through most channels. If the
feedback needs to be further explained or use cases have to be presented, the meetings can
be a great arena for this purpose. The meetings allow for the core team to ask follow-up
questions and a conversation can be had to clarify any uncertainties. This is of course also
the case with posts or messages, but here, the response time is often considerably slower.

A second figure demonstrates the steps that a requirement goes through to become a
feature in a new release. It is a very important step in the development process for HISP
groups to receive requirements from end users, communicate these to the core team and
make sure that the important requirements are a part of the new solutions. Figure 12 there-
fore tries to visualize these steps to provide a better sense of how this usually takes place
today. There are several different cycles that can lead to the same goal, as the requirement
can go through various steps and be handled differently by the people that are involved.
The cycle that is illustrated in Figure 12 is one that became obvious during the interviews
as the weekly design meetings were predominantly in focus. But as mentioned, there are
other steps possible, which are also made obvious in Figure 11.

The first step of the cycle in Figure 12 is when a HISP group receives requirements from
its end users. The end users providing the requirements can be from levels, ranging from

the national level to the local level. The requirements in this example are collected from
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Figure 12: One possible cycle of a requirement from an end user becoming a feature in a
new release.

tield visits and DHIS2 Academy work. The requirements that are considered important
are forwarded to the core team. From there on, the HISP group works on formulating
the requirement or issue in a way that is understandable for an outsider that might not
be familiar with the use cases. The requirements are finally posted on Jira and are now
available for the rest of the DHIS2 community.

The next three steps are in conjunction with the weekly design meetings. All of the
requirements that are presented during the weekly design meetings have to be prioritized
internally by the members of the meeting. During this process, the ones that presented the
requirement get the chance to elaborate and argue for it, as well as provide relevant use
cases. The prioritization process can go over several weeks before the full list of require-
ments that shall be focused on going forward is complete and agreed upon.

After the prioritization process is done and the development team has a clear under-

standing of which features to work on and what the requirements entail, the process of
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creating a mockup of the feature is started. When a version of the mockup is finished, it is
usually posted on Slack to the members of the weekly design meetings. The mockup can
then be presented during the meetings. The members get a chance to ask questions, clarify
uncertainties or misunderstandings, and additionally provide feedback. The feedback can
be taken into consideration and the mockups can be changed accordingly. This process
of sharing mockups and receive feedback on them can be repeated several times and take
place over several weeks. This is illustrated as a small sub-cycle in the figure.

When the mockup has been evaluated and the members are satisfied with the result,
the feature can be developed and included in the next release. This is also a cycle of pro-
viding feedback for potential changes and performing the changes that are relevant for the
next release. The communication in these steps takes for the most part place through on-
line communication channels. Unfortunately, much of the feedback is provided after the

feature has been included in the new release.

7.2 RQ 1.1: How do arenas facilitate stakeholders to collaborate?

It was noted by Andriessen [2] that work that is performed in groups often requires many
applications simultaneously. This is further backed up by the reality with CSCW, which
is that the applications are closed and limited to registered users and often do not take
advantage of each other considering that they work in isolation from one another [23].
Another important note is that the numerous software vendors that provide groupware
all give rise to their specific functions and limitations, which enhance the need for several
groupware as one potentially has limitations restricting to make them sufficient.

During the research for this paper, it appears that research on how large projects use
several distinct groupware during development processes is lacking. Therefore, this paper
attempts to fill this hole by attempting to explain how a project depends not only one, but
on several arenas and groupware systems to achieve effective communication and collab-

oration.
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Section 2.2 describes how groupware is designed to support and assist geographically
distributed groups in their collaboration work. In the work with DHIS2, several group-
ware solutions aid in collaboration towards a common goal, data sharing, conflict resolu-
tion, decision making, etc. These are available with the purpose of supporting distributed
workgroups and assist them in their work and collaboration.

DHIS2 is a highly dynamic collaborative environment. It involves a variety of people
with different backgrounds and skills, in addition to several communication, coordina-
tion, and production mechanisms. When and how these are used depends on the users’
activities, available resources, and location.

When evaluating DHIS2 against the CSCW matrix in Figure 1, DHIS2 falls under the
square of "different place and different time", meaning it is both remote and asynchronous.
When ending up in this situation, both communication and coordination are imperative.

Figure 11 demonstrates the many platforms used in the development of DHIS2 for
subsidizing communication and coordination. It is clear that during the development of
DHIS2, there are several groupware systems that aid in the collaboration between stake-
holders. For instance, for the weekly design meetings, several different types of groupware
play a dominant role for the meetings to be completed. The platforms that are most exten-
sively used are Slack and Google Meet.

The Slack channel is a great arena for sharing files, communicate directly with the
entire group, or to contact individuals that are involved in the meetings. Hence, the Slack
group assemble the core team and HISP groups. It also provides and arena for the HISP
groups communicate with each other.

Reminders about the meeting, links to the Google Meet arena, mockup links, and
general questions and topics are also posted in the Slack group. Hence, for cases that arise
outside the hour where the group meets up using Google Meet, Slack is a great commu-

nication arena.
"There are also have online channels to write in if there is something that needs imme-
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diate attention. Then we usually get in touch with the team through Slack."

- HISP group member 5

When asked why particularly Google Meet is used as the video conferencing tool, the

following explanation was provided:

"Well, we use G suite [ Google Workspace °] for emails and calendars etc, so it is easier
to set up meeting in Google Meet through that."

- Core team member 7

Consequently, it appears as the arenas that coincide with other arenas are the ones
utilized. Slack is easy to use with other arenas, as this platform allows one to connect
to the video-conferencing service of choice. This way, the video calls can be set up and
invited to using G Suite, which adds the event to the calendar, while concurrently posting
reminders about the meetings on Slack.

As mentioned in Section 2.2, face-to-face meetings in environments where the stake-
holders are geographically separated can incur substantial meeting costs and also delay the
development process compared to using groupware for meetings. With the large physical
separation of stakeholders in DHIS2, the meetings would have to be thoroughly planned
for them to be feasible. Hence, the coordination and travel costs potentially are consider-
able. When the stakeholders meet up using groupware, the necessary time for planning is
way shorter, as well as the travel costs can be completely disregarded. This speeds up the
development process and the resources can be used on the development itself contrary to
on travel expenses.

For further studies, it would be interesting to investigate if there is one groupware
system that fulfills all the requirements of the development processes of DHIS2, and how
using one single groupware system would impact the efficiency and collaboration between

the stakeholder groups.

“https:/ /workspace.google.com/
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Groupware lead to impartiality

Section 2.2 highlights the study performed by Damian et al. [11] where electronic
mediation helped groups emphasize the task-related matters over interpersonal aspects.
It also reported that reduced ability to perceive emotional cues leads to impartiality during
negotiations of requirements. The same indications are discovered in DHIS2.

Generally, the HISP groups interact with the end users to a larger degree than what
the core team does. It was, however, mentioned as a potential improvement for the core
team increase the number of field visits. The interaction that the core team has with end
users takes place through predominantly the field visits, DHIS2 Community, Jira, and to
some degree text-based communication through groupware from Section 6.

However, several challenges can be affiliated with the approach of meeting face-to-
face. With a large software like DHIS2, it requires an immense amount of resources for the
core team to travel to all user groups. Even though such field visits potentially are useful
as it facilitate the developers to experience the use cases, it is most likely not doable due to
a lack in resources. This would mean that if the field visits were to be arranged, the core
team would have to choose a fraction of the places that have implemented DHIS2 and gain

their experiences from this.

"The dilemma with any larger development like this is that the key people and their
experience and the way that they understand the world, matters a lot to what is priori-
tized and not."

- Core team member 5

If the core team travels to one or two regions to experience how the software is used
and by whom, this region does probably not accurately represent how most other regions
use the software. The users should be considered in the big picture with all user groups
and their needs, and not as a single entity whose needs should be covered. Visiting just a

couple of countries can consequently lead to a misleading perception of the full reality.
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"[ have seen this [in one case] where both the two key people kind of gained their
understanding of what [the case] is all about from working on [one particular health
system in one particular region]. That is what I call a niche electronic medical record.
So when we started using [ the case] extensively for [another health system| in [another
country], which has different needs and where the thinking is different, it was really
hard to get that in it. That has slowly improved. But it is hard to kind of break through
these preconceived ideas sometimes, because they have a lot of experience for certain user
areas, a lot of interaction with users and so forth, but very little on other areas. And
obviously then, what you think is important is the area in which you have expertise
from."

- Core team member 5

The interaction between the core team and the end users could with an advantage
exclusively take place through groupware to avoid impartial prioritizing of requirements.
Having little direct interaction with the users can aid in developing software solutions that
are not tied to specific user groups. Groupware can consequently contribute to keeping the
core team as impartial as possible when prioritizing requirements. Instead of the core team
visiting one or two implementation areas, they can gain their understanding in a more fair
way using Jira or DHIS2 Community where all the end users can contribute. This also
eliminates the pitfall of the core developers obtaining bias in the prioritization process of
requirements.

Damian et al. [11] concluded that groupware makes the participants less emotional
as the reduced ability to perceive emotional cues might aid in attaining impartiality in the
negotiation of requirement. This study and the attached findings validates and contribute
to confirming their findings on how groupware can be as valuable as face-to-face meetings.

Although groupware can lead to impartiality, there are also disadvantages related
to video-conferencing tools replacing face-to-face meetings. According to the study per-

formed by Layzell et al. [30], long meetings using video-conferencing tools were consid-
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ered unfit. Additionally, it was regarded as challenging work to include all sides of the
meeting in the discussions.

It was mentioned as a disadvantage to have too many participants at the weekly design
meetings. A large number of participants will reduce the time every individual has to share
their opinions. Furthermore, it can be intimidating for the HISP group members to speak.
This can in part be because English is not most of the participants” mother tongue. It was
also difficult for the core team to coordinate the meeting and keep track of and include
every individual in the discussions if the number of participants is large. Hence, an effort
is made to keep the number of attendees to a certain number.

Furthermore, the meetings last only one hour every week. Generally, this is a short
amount of time to allow for a large group to speak up. Therefore, the attendees must keep
it factual. It can also be difficult for people to join the meeting if it is scheduled to last
longer than one hour. This is in part due to the time differences, but also because the HISP
groups are generally busy.

Keeping meetings short and factual is, therefore, not necessarily a disadvantage in
the case of DHIS2. But the study does coincide with the challenge of including all sides of
the meeting reported by Layzell et al. [30]. In a face-to-face meeting, it is easier to have
an overview of the participants and those who has not gotten the opportunity to talk yet.
However, the core team is aware of the challenges of including too many participants in the
meetings. They strive to keep the number to the minimum. For instance, the NGOs are not
invited to the meetings, a deliberate effort to open up for the HISP groups to communicate

with the core team.

7.3 RQ 1.2: How do the local teams affect the development process?

As mentioned, DHIS2 shares a lot of traits with the design strategy of open generification.
DHIS?2 has global and local developers, has a generic core, and provides guidelines and

training. The HISP groups can be considered the local developers in the case of DHIS2.
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Furthermore, the HISP groups function as intermediaries between the core team and the
end users. The HISP groups themselves and the core team repeatedly stressed the impor-
tance of having these groups. They aid in forwarding requirements and are involved in
the prioritization process. They also help the end users with the implementation, local
innovation, and issues that might arise.

The impact of having intermediaries was one of the topics in the study by Keil et al.
[25]. According to this study, the projects that had a low number of links and direct links
between the developers and the customers, were less successful. Their reasoning for why
the intermediaries are potentially a factor for an unsuccessful project is interesting to con-
sider. The intermediaries can filter and distort messages and lack a complete understand-
ing of the customer needs. This makes it difficult to communicate the needs accurately
back to the developers. This also underlines the importance of not having more than one
indirect link between developers and customers or end users. If a HISP group uses inter-
mediaries to communicate with the end users, the information goes through another link
with potential filtration and concurrently places the HISP groups further away from the
use contexts. Having direct links removes these potential obstacles.

It was explained in Section 6 that certain HISP groups discourage the end users to post
issues and requirements directly on Jira. This was due to the hazard of the post not being
assigned and resolved. Ergo, they discourage the end users to utilize one of the available
direct links to the core team.

Nonetheless, certain members of the core team expressed that they do not agree with
this discouragement. The core team asserted that they wanted the end users to post directly
on Jira and generally communicate with the core team through the direct links that they

have made available.

"Imagine how much is filtrated and changed on the way from end user and to the core
team developers."

- Core team member 1
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One of the core team members expressed that a clear trail from the users to the core
team was lacking. This is potentially considering that the available links are not regularly
used by the end users to communicate with the core team. The core team member further
indicated that this should be improved for the core team to get a clear representation of
the field.

How the HISP groups collect requirements from end users differs from group to
group. This collection can potentially involve a lot of steps and several links of communi-
cation. The HISP groups should not use intermediaries between themselves and the end
users. Generally, it seems like a majority of the HISP groups recognize the importance of
close communication with the end users, whether these are end users on a national level

or a district level.

"Everyone that touches requirements make small changes to them."

- Core team member 2

Without intermediaries, the requirements come directly from the end users to the de-
velopers. Therefore, the potential risk of filtration is eliminated. The quote indicates that
the core team has experienced that having indirect links lead to filtration or changes. They
recognize that direct links to the end users are beneficial for the development process. This,
therefore, coincides with the study performed by Keil et al. [25].

Nonetheless, there are several notable differences between the study performed by
Keil et al. [25] and with the case of DHIS2. Considering that they are talking about cus-
tomers as the users of the product and that the intermediaries might not understand the
customer needs, the customers can be linked to the end users of DHIS2. The core team
does, per contra, facilitate for end users to directly communicate with them through vari-
ous arenas like Jira and DHIS2 Community website. The difficulty with DHIS2 is that the
end user groups might vary significantly from one another and that they might lack proper

internet access. This complicates their abilities to utilize these available direct links.
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Additionally, the study performed by Keil et al. [25] was executed in 1995. Much has
happened within the technological field since 1995. Hence, the actual communication with
the intermediaries through groupware is likely significantly better equipped and adapted
today compared to what it was over two decades ago. The groupware that is used for com-
munication between the HISP groups and the developers in DHIS2 now is very advanced
compared to the communication that took place with intermediaries in 1995.

Another important distinction is that even though the direct links between the low-
level end users and the developers of DHIS2 can be considered low in availability or acces-
sibility, there is still more than just one link. Taking into account these differences, lacking
direct links with the end users does not necessarily imply a less successful project. But with
the large number of intermediaries in DHIS2, they must all be heard to the same degree to
make it as fair as possible. It was mentioned during the interviews that the vocal members
are often the ones that are heard. This can potentially create biases. The core team should
make sure to draw out users representing utmost user groups and use contexts for feed-
back and requirements, making the process as fair as possible before a feature is released.
This can be beneficial for the design and development process. The core team explained
that they often receive feedback on features after a release. Hence, maximizing the num-
ber of user groups that provide requirements and feedback in advance can diminish the
necessity of redoing the work that has been released already.

Despite certain differences between the two cases researched, it is clear that Keil et al.
[25] have a lot of interesting points which are still relevant some 25 years later. But it also
substantiates the need for newer research that is more attached to current affairs, especially
considering the technology propulsion during the last decades.

As explained in Section 2.3, it is hard to create solutions that satisfy all the needs of
the different user groups. Johannessen et al. [24] performed a study that reported that as
the number of system users grew, the initial users that were involved in the development

process had to start fighting to be heard as the responsiveness dropped. As the system
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grew, the roles of intermediaries were introduced. These intermediaries were useful, but
although the vendors or core team did not distrust them, they still felt the urge to have
some sort of contact with the users to get direct feedback from them as well. The number
of intermediaries increased in line with the increasing number of customers. The interme-
diaries made the user base easier to handle for the core team. Another palpable acknowl-
edgment from the study was the users often failed in formulating what their needs and
requirements were.

DHIS1, which was the first version of the software, was developed in South Africa in
the 1990s. Over the years, the number of countries that have implemented the software
has grown significantly, increasing the need for a generic system. At the beginning of the

development process, the core developers were in close contact with the end users.

"The first version of DHIS (DHIS1), we developed over two months. This indicates
that it was a lot simpler. But, for as long as we maintained DHIS1, it was a very
tight integration, in reality, between the users and the developer team. I had a lot of
interaction with users at all levels. As a result, most of the requirements and what was
prioritized, was heavily influenced by end users."

- Core team member 5

As DHIS2 grew, the core team did not have the resources to interact with all end user
groups regularly any longer. This is why the intermediary HISP groups are relevant. But
as the number of HISP groups increases as well, the number of groups that the core team
needs close interaction with increases correspondingly. For the most part, it is the product
managers that are the communication links between the core team and the HISP groups,

making them a potential bottleneck in the development process.

"I know that they [ the Oslo team | are busy, so sometimes it is hard to get their attention
and to get access to them. But if you know how to, you can make sure that you are

heard and shout as much as possible and spam their inboxes - then you will get heard
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eventually.”

- HISP group member 5

The HISP groups have experienced that the end users do not know exactly what it is
that they want or what feature they are lacking. In these situations, the HISP groups can
be helpful in mapping this out together with the end user, for instance by discussing which
features they are lacking and the relevant use cases. They can also evaluate how it can be
implemented and if is doable, but also what the benefits of implementing the feature are.

If the requirements that the HISP groups receive are too specific, they could aid in
customizing the software or developing applications that satisfy the needs of their local
users without involving the core team. With a flexible system like DHIS2 it is useful that the
local developers get the opportunity to innovate and customize the system to best satisfy
the local requirements. Having the HISP groups developing applications for these specific

problems saves the core team both time and resources.

"When the requirements are very specific, the local teams can implement it through an
additional application to address that requirement."

- HISP group member 1

Generally, the HISP groups have a better overview of what DHIS2 has to offer than
the end users have. If the HISP groups find out that a feature requested by the end user
already exists in DHIS2, they can implement it for them. If the feature is lacking from
DHIS2, a requirement is created and taken forward to the core team with a description
of the relevance and relevant use cases. This way, the features are thoroughly described
and easy for the core team to understand. This is beneficial rather then an end user posting
unclear requirements on Jira themselves. It reduces the chance of the requirements getting

lost in the crowd.

"This is one of the reasons why we have HISP groups - to be able to receive requirements,
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document them and send them to the right people."

- HISP group member 1

There are interesting arguments with the development of DHIS2 that coincides with
the discoveries documented by Johannessen et al. [24]. Intermediaries are very useful
for the core team developers today. They make the user base easier to handle for the core
team. Considering the huge scope of the end users for the product the core team would
have to expand significantly in order to be able to communicate with all user groups. Not
only do the user groups need to communicate requirements and issues to the core team,
but they are also dependent on help for customization of the generic system. This could
not be done successfully today without the help of intermediaries.

But the system has unquestionably scaled up significantly since DHIS1 was intro-
duced. This has also lead to the growth in intermediary groups in the regions that have
adopted DHIS2. However, as the number of intermediaries the core team communicates
with grow, the number of core team members should grow accordingly. If not, there is a
skewed distribution of core team members and HISP groups. Consequently, the fight to be
heard experienced by the end users in the case of Johannessen et al. [24] can also emerge
with the intermediaries in the case of DHIS2.

Furthermore, the DHIS2 core team also expressed a desire to communicate directly
with the end users, regardless of the performance of the HISP groups. The core team
reported that this communication can be useful as their understanding of the use contexts
are more clear. It also allows for the end users to provide feedback if there is something
that is too urgent or important to go through the HISP groups. To sum up, these findings
do validate the findings by Johannessen et al. [24], but it would be interesting for future
studies to investigate how and why the potential filtering takes place in order to try to

reduce these risks affiliated with intermediaries.
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8 Conclusion

The aim of this study has been to contribute with valuable strategies when scaling up a
system from a local product to becoming a large system with geographically distributed
teams. It attempts to disclose how and which arenas are useful in the work to maintain
sufficient collaboration between teams. It also considered how local teams affect the de-
velopment process, both how they contribute and what potential drawbacks there are with
introducing intermediaries.

The interesting discoveries of this research do not only apply to software projects.
Ensuring collaborative environments between teams involved is important for all projects
in all businesses with distributed teams working towards the same goal.

To sum up, this study indicates that when developing software with teams that are
distributed around the world, distinct arenas for communication and coordination are re-
quired to capture user stories and requirements from relevant end user groups. It also
suggests that as a system scales up and gains a large user base, it is difficult to maintain
a sufficient end user interaction by the global development team in the development pro-
cesses. This is where the introduction of local teams as intermediaries is essential.

The study does reveal that to gain a mutual understanding of the project by all teams
involved, routine communication between the local teams and the global teams is vital.
The continued communication between the local teams and the end users, and further, the
communication between the local teams and the global teams, is what makes the project
useful to the end users. This continued communication is a key factor to avoid misunder-
standings, as well as inappropriate design and implementation decisions. The importance
of routine communication would also be relevant for other industries planning to scale up
their solutions. As the user base grows, it is important to make an effort to understand
all relevant user groups to create a solution or product that covers as many use cases as
possible.

Considering that it is unrealistic to meet physically face-to-face regularly to maintain
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this continued communication, technology is crucial. Meeting face-to-face for the involved
teams that are physically separated would be both time and resource-demanding. Group-
ware systems support the teams and assist the distributed teams in their collaboration.
Without groupware, the communication would be insufficient, which would have devas-
tating effects on the product or solution.

There does, however, seem to be lacking one arena or groupware system that meets
all the different coordination needs that the teams have. Instead, there are several arenas
and several groupware systems contributing to performing distinct tasks. These are used
simultaneously with different functionalities. How using several separate arenas for coor-
dination and the impact it has on efficiency would be an interesting study for the future.
It would further be interesting to investigate if there exists one groupware that fulfills all
the communication and coordination needs of a large distributed project.

When a system scales up, it also introduces the prerequisite of the solution being a
generic system with the possibility of tailoring according to the local needs. Developing a
generic system requires thorough knowledge about the different user groups to be able to
cover all the imperative requirements. This is where the need for the local teams becomes
obvious. This is applicable to all systems expanding from a local context to a global market.
Understanding the use contexts is vital for the success of a product.

This depends on the local teams to have close communication with the end users and
further have the skills to properly and accurately communicate these needs back to the
global team. For a software solution, the local teams play an assertive role in the cus-
tomization work to satisfy the local needs.

With that being said, having local teams as intermediaries between end users and the
global team does introduce the risk of filtering the information from the end users before
communicating it back to the global teams. This study also indicates that as a system
grows larger and the number of intermediaries grows simultaneously, it is strenuous for

the global teams to make sure that the local teams spend sufficient time interacting with
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end users, ensuring that the use contexts are properly understood.

Additionally, it is challenging to make sure that the local teams seek out not only
power users, but also users that might not otherwise be heard. This creates the aspire
for the global teams to have direct links to the end users. But this does neither come with-
out risk. For future studies, it would be interesting to research where the risk of filtering

occurs and what measures the local and global teams can take to reduce the risk.
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