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Abstract
To make appropriate decisions regarding medical interventions and financial and human resource
allocation in the public health sector, timely, valid and complete health data are important, as
resources need to be allocated to the right parts of the health service in a coordinated effort. This is
especially relevant for developing countries that experience an increasing burden of disease as well as
stagnant or decreasing financial and human resources. However, the reality is that health data is often
inaccessible, duplicated and delayed. A reason for this is a fragmented health information system,
where different groups collect the information relevant for themselves without sharing data.
This thesis is a study of the efforts made to create an integrated health information system in the
public health sector in Botswana. To do so the challenges of expanding, or scaling, the health
information system to new locations, functionality and use-patterns have been investigated. Through
an action research approach, the empirical data collection was conducted through three periods of
field work adding up to three months, spanning over one year.
Theoretically, the thesis builds upon concepts from structuration theory, theory of information
infrastructures and complex adaptive systems. Scaling of the health information system, especially to
achieve full geographical coverage, is presented as a necessary push to change the existing fragmented
structures and work practice. I account for the heterogeneity of health information systems, and
argue that scaling should be viewed as consisting of four different dimensions that are intrinsically
linked; (1) social/organisational, (2) technical/functional, (3) users and (4) geography. The case of
Botswana has illustrated that changes in one dimensions lead to the need to alter all the other
dimensions, thus leading to an alteration of complexity. Further, I argue that the process of scaling is
challenging because it requires integration with the installed base in all dimensions. A strategy of
“mindful scaling” and the use of attractors are proposed as a way to be able to scale information
systems. In the case of Botswana, the discussion shows that “scaling down to scale up” - where a
reduction in scope is made to free resources to facilitate geographical scaling - might be useful, as it
can change the project complexity to one that can be handled by the existing project management.
Key words: Health information system, Botswana, scaling, integration, complexity, attractor, data
warehouse
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Abbreviations and explanations
AIDS – Acquired Immune Deficiency Syndrome
ARV – Anti Retroviral drug
BEANISH – Building European African collaborative Networks for applying IST in health care
sector. A European Commission funded research project focusing on collaboration between
Europe and Africa for IST in health care. The European Commission and BEANISH is funding
the ongoing project in Botswana.
BOTUSA – Botswana – USA partnership. A collaboration of the Botswana government and the
Centers for Disease Control and Prevention (CDC) of the U.S. Department of Health and
Human Services. The BOTUSA Project provides technical assistance, consultation, and
funding; implements programs; and conducts research with the Botswana government and other
local and international partners for prevention, care and support, and surveillance of
HIV/AIDS, tuberculosis, and sexually transmitted diseases.
CRIS – Country Response Information System. Application developed by UNAIDS to track health
and financial indicators
DACS – District AIDS Coordinator. A person coordinating HIV/AIDS initiatives at the district level
DHIS – District Health Information Software. A software package for collection and analysing
district health information.
DMSACS – District Multi-sectoral AIDS Committee. Responsible for coordination of HIV/AIDS
efforts at the district level
eBHRIMS – e-Botswana Health Response Information Management System. An electronic vehicle
to monitor and evaluate the HIV/AIDS responses in Botswana
EC – European Commission
HISP – Health Information Systems Program. A global action research program with partner
countries in Africa, Asia and Norway that works with improving district health information
systems.
HIV – Human Immuno-deficiency Virus
IFIP – International Federation for Information Processing. A non-governmental, non-profit
umbrella organisation for national societies working in the field of information technology
MCH – Mother Child Health
MCST – Ministry of Communication, Science and Technology
MFDP - Ministry of Finance and Development Planning
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MLG – Ministry of Local Government
MOH – Ministry of Health
NACA – National AIDS Coordination Agency. A governmental agency in Botswana responsible for
coordinating the implementation of the National HIV/AIDS strategic plan 2003-2009 through
provision of support to district initiatives, in collaboration with relevant partners.
PMTCT – Prevention of Mother to Child Transmission
UNAIDS – Joint United Nations programme on HIV/AIDS
WITFOR – World IT Forum. WITFOR investigates successful, sustainable ICT strategies in
developing countries and examines different initiatives and projects on effective, context
sensitive development and use of ICT applications.
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INTRODUCTION

1 Introduction
This thesis is a study of the efforts made to create a common information platform for the public
health sector in Botswana. It addresses the topic of creating an integrated health information system
(HIS), and more specifically the challenges related to scaling of health information systems. The
empirical foundation for the thesis is based on my work with the efforts of implementation of the
District Health Information Software (DHIS) in Botswana, through a global action research project
called the Health Information Systems Programme (HISP).
The following sections are presented in this chapter:
-

Background and motivation for the thesis

-

The research objectives

-

An introduction to the Health Information Systems Programme and Botswana as case

-

A short summary of the theoretical ideas used to analyse and discuss my empirical material

-

A presentation of the chapters to come

1.1 Motivation
In 1977, the World Thirtieth Health Assembly decided that the main health related goal for the
World Health Organisation and governments around the world would be to ensure that people
would be able have good enough health to lead socially and economically productive lives (WHO,
1981). The strategy, named “Health For All by year 2000”, recognised that the key health
determinants lay outside the health sector (Baum & Sanders, 1995). Factors such as employment,
housing, sanitation, access to clean water and proper nutrition influence people’s health. Countries
where most of the population struggle economically and have poor access to basic sanitation and
housing etc. have what can be called a “quadruple burden of disease” (Bradshaw, 2003). In such
countries the population’s morbidity and mortality is mainly caused by communicable diseases,
which are conditions that are relatively easy to prevent through public health measures. However, as a
result of globalisation, the epidemiological picture is changing and an increasing number of people
suffer from non-communicable diseases or life style diseases. In Sub Saharan Africa HIV/AIDS is also
an immense problem, as an example up to 50% of the population in certain areas and age cohorts in
Botswana are infected (NACA, 2002). Injuries, accidents and violence constitute a fourth burden.
When looking at the burden of disease in a highly unequal society, such as South Africa, this is
clearly illustrated;
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“According to the profile, infectious diseases—and increasingly, HIV/AIDS—affect the poor, chronic
diseases affect both rich and poor and are associated with an urbanized diet and lifestyle, and a large
burden of disease, particularly among the poor, is the result of trauma and violence” (Sanders &
Chopra, 2006, p. 73)

A country’s burden of disease, disability and death are in other words distributed differently
according to the socioeconomic status of its population. A consequence of this is that inequalities in
society need to be addressed to improve the health situation.
Competent management is a prerequisite for dealing with these challenges and increasing both
efficiency and effectiveness of health services (Sauerborn & Lippeveld, 2000). For decisions to be
made in the most suitable way, timely, valid and complete health data is important, as human,
financial and technological resources need to be allocated to the right parts of the health service in a
coordinated effort. This is true both in developed and developing countries, but especially true in
developing countries that experience an increasing burden of disease as well as stagnant or decreasing
resources. Good quality health data can be used as a basis for day to day management decisions, such
as effectiveness of public health care interventions, compliance with standards, quality assurance and
training. It can also be used for policymaking, such as budget and resource allocation, jurisdictions of
agencies, personnel selection and legislation (Shrestha & Bodart, 2000). A problem experienced in
many developing countries, Botswana included, is that data concerning health is often of poor
quality; it is not timely, complete or correct. Health information infrastructures are also often
structured in ways that make data inaccessible (Sauerborn & Lippeveld, 2000). As is the case in
Botswana, health data is often collected in an uncoordinated manner where separate health programs
collect a set with data that fulfils their special need. The problem is that there is little or no sharing of
data across programs and several programs often collect the same data, increasing the work load of
health staff. The solution to fragmentation of the health information system is to achieve integration
between different parts of the system. An additional challenge is collecting the relevant information
and using it to inform decision making, such as resource allocation or making changes in the
communities.
WHO has long acknowledged electronic health information systems to be a central contribution to
the work of improving people’s health situation (Sauerborn & Lippeveld, 2000). Developing,
implementing and making them work over time however, is a difficult task, and most efforts to do so
seem to end in failure (Heeks, Mundy, & Salazar, 1999). A reason for this is the intricate nature of
health care delivery, which is a complex network of health personnel, patients, equipment,
infrastructure and policies. While many health information systems projects end up as pilot projects
in a few locations (Heeks et al., 1999), Braa, Monteiro and Sahay (2004) argue that achieving local
success when developing and implementing HIS is not enough to make it sustainable. Monitoring
certain diseases require that one has data from the entire geographical area, for the information to be
useful at all. Highly infectious diseases, such as cholera or Ebola, need to be monitored for outbreaks
while other more chronic diseases should be monitored across the country to properly evaluate the
2
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impact of the disease and distribute resources to prevent it. This can be labelled the “all or nothing”
problem, as having only partial coverage of the health situation is often not useful. The network
externalities (Hanseth, 2000) for health information systems are in other words great, meaning the
larger the network- the more useful for the user. Scaling up a HIS to gain complete geographical
coverage is therefore not a luxury, but a prerequisite to make the system useful and thus sustainable
over time.
Although the socio-technical issues of scaling are identified as being a fundamental challenge for
agencies working with the development and implementation of effective, reliable and sustainable HIS
(see for example Sahay and Walsham, 2006 and Braa, Monteiro et al, 2004), there is little research
done on the topic. The research that has been done on scaling in the information systems field is
often focused on the technical artifacts and rarely the social issues such as the human resource
capacity needed to deal with the enhanced scope of the systems (Sahay & Walsham, 2006).
Walsham, Robey et al. (2007) argue that the issue of scalability has been a neglected research topic
when addressing the issue of information systems in developing countries, and should be a topic for
further research.
Before presenting the case of Botswana, which is the focus of this thesis, it is useful with a brief
introduction to the overall research program this effort is part of.

1.2 The research project – Health Information Systems
Programme (HISP)
The Health Information Systems Program (HISP) is a global academic action research project in the
health sector including different developing countries and Norway. The project started in South
Africa in 1996 (Braa et al, 2004), but has continued to expand to various other countries such as
India, Vietnam, Mozambique, Malawi, Tanzania, Ethiopia, Nigeria and Botswana. The principle
goal of HISP is to improve health care by providing health staff and administrators with correct and
up to date information regarding the health situation. By encouraging information use based on this
data, health administrators at local and national level are better equipped to make decisions. To
accomplish this goal the project consists of several important elements (Braa, Monteiro et al., 2004);
-

Design, development and implementation of the open source “District Health Information
Software” (DHIS)

-

Educational activity to ensure the development of local expertise

-

Negotiating political and financial support

The version of DHIS (1.4) used in Botswana has been developed in South Africa with design inputs
from other countries using it, such as Mozambique and Malawi. The term implementation does not
3
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only cover the installation and adaptation of DHIS, but also human resource development measures
such as recruiting and training of personnel that need to enter data and interpret the information
they can get from it. Several universities make up the core of the educational activity. The University
of Oslo is running a PhD-program with students attending from many different HISP partner
countries. There are also joint master programs in informatics and public health between the
University of Oslo and universities in South Africa, Mozambique, Malawi and Tanzania. A course in
health information systems is also planned at the University of Botswana in Gaborone. A third
important aspect of HISP is negotiating political support in the countries of implementation and
financial support from various donors. Entry to countries needs to be negotiated, and funding needs
to be attained when scaling to other geographical locations or administrative levels.
While funding for local implementation often comes from the national health authorities, research
activities, scholarships for doctoral and master students and inter-country linkage is funded from
different sources including Norwegian authorities (Braa, Monteiro et al., 2004). The EU initiated
and funded project, BEANISH (Building Europe Africa collaborative Network for applying IST in
the Health care sector) is one such source of funding and partnership. The HISP involvement in
Botswana is part of this initiative.

1.3 The case of Botswana
Amartya Sen (1999) argues in his book “Development as freedom”, that development is linked to the
degree of freedom of its people and not necessarily to the financial situation of a country. A
motivation for working with the implementation of health information systems in Botswana is
development, in other words improving the situation for the population. While Botswana might be a
relatively rich country in an African setting the HIV pandemic poses monumental challenges for its
population. In the sense of development a large part of the population does not have the freedom
from “sickness”. Even though Botswana is regarded as one of the most progressive countries in Africa
with regards to economy and political stability the country is experiencing challenges related to their
health situation and their ability to monitor it (Sæbø, Braa, & Chadna, 2007). As seen in many other
developing countries (see e.g. (Braa, Hanseth, Heywood, Mohammed, & Shaw, 2007) Botswana’s
health system, and health information infrastructure, is highly complex and fragmented (Sæbø et al.,
2007). Several ministries are involved in strategic planning and the daily operation of health services.
In addition, a wide range of specialized health programs within the Ministry of Health and the
Ministry of Local Government are responsible for monitoring, evaluation and planning of health care
activities. These health programs function as “silos” when it comes to information sharing, with the
result of data collected by one program not being available for others who might need it. Through
implementing DHIS and providing training in information use in Botswana, HISP-Botswana has
two main goals (Sæbø et al., 2007); One goal is to avoid overlap among different information systems
that lead to duplication of data and work as well as inaccessibility to information. The other central
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goal of the project is to strengthen the district level to increase the abilities to effectively manage the
preventive primary health care.
This thesis is a study of the current health information structure in Botswana as well as of work
conducted to improve it. The project in Botswana started two and a half years ago with the aim of
providing a common information platform for actors with a need and interest for health information.
This has shown to be a complex task consisting of both technical and social elements. One of the
activities in the project is to develop and implement software to keep track of and analyse health data,
but a large part of the work is related to aligning different interests and political brokering. A strategy
for improving the access and use of health information is adopting an essential data set, meaning
cutting down the number of data elements collected and making sure there is no duplication of data.
This is an approach that has been used in several other countries where HISP is involved (Braa et al.,
2007). It is however a fairly complex and work intensive process. The strategy of using a data
warehouse and a maximum data set instead of an essential data set were thought to work best as the
project started (Sæbø et al., 2007). This means incorporating all health programs in the project by
adapting the software, the District Health Information Software (DHIS), to their existing paper
forms. One could call this the “no one will loose”- strategy as the vision was that every program
would gain something, such as better tools for analysis and information sharing, without having to
give up or modify what they saw as their information needs. The strategy, described in detail by
(Sæbø et al., 2007), has not been successful. The project started out with a pilot phase including four
out of twenty six districts and a handful of health programs. The pilot study was evaluated and
recommendations were made for the way forward, two and a half years into the project the project
has still not evolved out of its pilot phase. At this point in time it looks like including all the health
programs in the project has been too complex of a task. The challenge facing the involved partners in
the project is thus to adapt the project complexity to a kind that can be handled by the resources
available.

1.1 Research objectives
Experiences from other countries in the HISP network have shown that there is a need for
integration of the different parts of the health information system to make health data available and
avoid duplication. However, it is a challenging feat, and Botswana is no exception. Creating an
integrated health information system in Botswana has been fraught with challenges. At the same time
the project team, in cooperation with other actors involved in monitoring and evaluation of health,
have achieved success in certain areas. To investigate the development and implementation efforts of
an integrated health information system in Botswana, my research objective is as follows;
To study the implementation, expansion and integration of health information systems – the
challenges and potentials - through the case of Botswana.
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This overall research objective will be concretised through two research questions. Due to the
importance of spreading health information systems to ensure sustainability, and the lack of literature
on the topic, I will address the research objective in light of scaling of health information systems.
With the term scaling I mean the expansion of both technical artifacts and social practices. This
expansion can take place in different directions; across geographical spaces, over hierarchical levels as
well as between and within organisations. In addition I understand the term scaling as a learning
process, leading to more sophisticated use and better routines. To answer the following two research
questions about scaling, I will relate the empirical findings in Botswana to relevant literature. My first
research question is:
What are the challenges and problems related to scaling and further developing a sustainable
health information system in Botswana?
This nature of question is descriptive and historical, in the sense that I look at the case of creating an
integrated information platform in Botswana from the start of the project, three years ago, up to
today. To address this question I will look closer at how the complex nature of the existing health
information system has influenced the project. I will argue that scaling is matter of both expansion,
in the sense of adding new users or introducing technology at new sites, as well as integration both at
the technical and organisational level. Finally I will investigate how scaling is not only performed in a
complex setting, but how it creates additional complexities. Based on the existing situation, and the
challenges I have identified, I move on to my second research question:
What are possible strategies for scaling health information systems in Botswana?
The nature of this question is normative as it addresses how things should be done to ensure future
development of the project in Botswana. Based on the findings in Botswana, in combination with
relevant theoretical concepts, I try to map a way forward to achieve integration between health
programs. Through an action research approach I hope to make a practical contribution to the
project. By answering these two questions I aim to contribute to the concrete knowledge about the
Botswana case. In addition will outline general principles that are applicable in other settings given
relatively similar contexts.
The next section will provide a short introduction to the theoretical ideas that inform my research
questions, analysis and discussion, before which I outline the structure of the rest of the thesis.

1.4 Theoretical foundation
Theoretically I build upon the social informatics perspective (Kling, 2001, 2007). This implies that
information systems are viewed, not only as technical artifacts, but rather as complex, interdependent
6
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socio-technical networks. To help analyse the socio-technical nature of health information systems in
Botswana I draw on concepts from theory on information infrastructures (II) (Hanseth & Lyyttinen,
2007) and actor network theory. The II perspective provides a framework to understand the
dynamics of large, complex and interconnected systems. The theory of information infrastructure
explains how such large networks cannot be centrally controlled, but how they rather evolve slowly
based on certain mechanisms. Actor network theory adds to the understanding of interconnected
socio-technical networks by explaining how different elements of such systems are connected to, and
influence, each other. The problem domain is multifaceted consisting of both technological artefacts,
such as hardware and software, but just as importantly organisational aspects such as politics,
stakeholders, people, skills, training and motivation. When addressing scaling of health information
systems and the following organisational change process that takes place, they are both relevant
theoretical perspectives to use.
With a focus on information systems as social systems, structuration theory (Giddens, 1984) provides
concepts to understand why existing organisational constellations are difficult to change. The notion
of duality of structures shows how existing structures, such as formal and informal institutions, are
recursively influenced by human action or practice. In other words, the existing structures that
surround us as are both influenced by, and are influencing how we act. Structures are therefore at the
same time both enabling and constraining. Using structuration to look closer at this case provides
insight as to why change is difficult to achieve in the health system, but also points to strategies to
succeed in doing so.
Health information systems can be understood as complex systems. Finally, to better understand the
consequences of complexity, I draw upon theory of complex adaptive systems (CAS) (Eoyang, 1996;
Holland, 1995; Plsek & Greenhalgh, 2001). These theories provide important insight into how
complex systems behave and evolve, as well as what opportunities we have to influence the direction
in which they evolve.

1.5 Chapter presentation
Part One – Theory and research methods
Chapter 2 – Theory. This section is a review of the theoretical contributions that will help analyse the
data material from Botswana.
Chapter 3 – Research methods. I have in this thesis used an action research approach. This chapter
outlines theoretical contributions about action research, as well as how I have collected my data
material.
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Part two – Empirical enquiry
Chapter 4 – Health information systems in Botswana. In this chapter the health information system
in Botswana will be explained. The Botswana health system and current data flows are explained and
a description of the key actors in the health information system is provided.
Chapter 5 – The BEANISH project. This chapter describes the BEANISH project, constituting my
case study, from the initiation up to the time of writing. It describes the project origin, strategy and
the difficulties of expanding activity past the pilot project.
Chapter 6 – Botswana HIV Response Information System. The structure for reporting and analysing
HIV/AIDS data in Botswana is outlined in this chapter. It further describes how the BEANISH
project managed to use the organisations working with monitoring and evaluation of HIV/AIDS
efforts as a strategic partner.
Chapter 7 – Collaboration efforts: hiring and training monitoring and evaluation officers. This
chapter describes two central activities I took part in through my fieldwork in Botswana; the hiring
and training of monitoring and evaluation officers for each district, a result of cooperation between
several stakeholders involved with provision and use of health information.
Part three – Analysis, discussion and conclusion
Chapter 9 – Analysis. In this chapter the empirical material is grouped in different themes relevant to
answer my research questions. I will discuss the reasons for fragmentation in the Botswana health
information system, the implications of complexity for scaling DHIS as well as analyse the HIS
capacity in the country. A comparison between the BEANISH project and a similar effort made by
the HIV/AIDS agencies is then presented.
Chapter 10 – Discussion. The empirical material will in this section be discussed in light of the
theory presented in chapter two. I will first present a framework for understanding scaling before I
address the challenges and strategy for scaling DHIS in Botswana.
Chapter 11 – Conclusion. Returning to the research questions I sum up my findings.
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Theory
I will in this thesis investigate issues related to scaling of health information systems. Some of the
concepts used to analyse the empirical material stems from other disciplines than information
systems. Theories such as structuration theory (from social theory) and complex adaptive systems
(from biology and physics) are appropriated into the information systems field. Rose (1998) suggests
that a researcher may use appropriated theory for three distinct purposes:
-

to theorize - to re-conceptualize or theorize aspects of the new field (in this case information
systems)

-

to analyse - as an analytical framework for the retrospective understanding of empirical
situations or cases

-

to operationalise - to provide operational guidance for practitioners (in this case information
systems practitioners)

In his study of the use of structuration theory in the information systems field Rose concludes that
the theory has largely been used for theorizing and analysing. I will use appropriated theory mainly
for analytical purposes, but will also to a certain extent provide guidance to practitioners
(operationalise) on how to scale a health information system in Botswana. My research is based on
subjective perceptions of the data collected. It is therefore important to provide rich descriptions of
the problem domain and case to highlight what I base my conclusions on. Van Maanen (1989, p. 30)
argues that theory should be used as a tool or narrative devise to tell these stories; “What theory allows
for is a coherent story to be told. But, I submit, it is the story that convinces, not the theory”. With this in
mind one can use theory to communicate meaning to the reader. Through abbreviating and
organising facts from the account around certain theoretical concepts, one can convince the reader
that sense has been made of the studied domain.
To analyse my empirical findings I will use a theoretical framework based on several theories. First
and foremost I view my problem domain as more than technical artifacts, and I will therefore start
this chapter by looking at information systems as social systems. To relate the choice of theories to
my problem domain I will continue with a presentation of health information systems. I will then
outline the concepts relevant for my analysis and discussion from structuration theory, actor network
theory, theory around information infrastructures and complexity theory, before I relate them to
theory and existing literature on scaling.
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1.2 Information systems as social systems
As this thesis will show, addressing the issue of health information systems is not one of a purely
technical nature, but rather it is also comprised by a range of social and organisational elements. A
short introduction to the field of social informatics is therefore useful to understand the problem
domain.
A traditional approach to technology studies has been considering the technology as an independent
artifact, that has predefined and controllable outputs (Rob Kling, 2000). Kling (2007) refers to what
he calls the productivity paradox to explain why this approach of technological determinism does not
have explanatory value. The productivity paradox refers to that more and increasingly sophisticated
technology does not mean increased productivity or quality of output. In other words, if one
expected more or increasingly sophisticated technology to enhance economic revenues or make
people more effective in their daily work, then why is this not always the case? Kling (2007) provides
social explanations for the productivity paradox: (a) many organisations develop systems in ways that
lead to implementation failures; or (b) few organisations design systems that effectively facilitate
people’s work; or (c) the level of skilled work that is necessary to extract value of the computerized
systems is underestimated. He further argues that the production paradox indicates that “technology
alone, even good technology alone, is not sufficient to create social or economic value” (ibid. p.3). A focus
on other aspects is therefore central to understand the challenges and benefits of new technology.
Historically, the relationship between technology and social aspects were first addressed in the 1950’s
by a group of psychologist associated with the Tavistock Institute in London. They were concerned
with how to optimize the technological and social systems of workplaces to improve the employees’
productivity and psychological well being (Robert Kling, 2007). Later, in Scandinavia a strong
emphasis has been put on user involvement in systems development as a strategy for enhancing
democracy in the workplace (Bratteteig & Bjerknes, 1995). One examples of a study focusing on
work place democracy is the UTOPIA project aimed at developing tools for skilled graphical workers
(UTOPIA, 1981). An other study in the same tradition is the “Florence project” aiming at
developing computer systems that would support nurses work, based on their professional skills and
language (Bjerknes & Bratteteig, 1987). According to Kling (2007) early research in social
informatics in the 1970 and 80’s often had a technologically deterministic point of departure, asking
questions such as “if introducing technology will A or B happen?” He argues, however, that expecting
the one or the other answer is not fruitful and one has to look at technology and social aspects in a
more holistic manner.
Introducing the same technology or application in large corporations has showed that different
groups have different patterns of practice, as well as varying and conflicting interests (Robert Kling,
2007). The same can be found in studies of implementing the same health information system
application in several different countries through the HISP project, see e.g. (Braa, Titlestad, & Sæbø,
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2004; Shaw, Mengiste, & Braa, 2007). This shows that the social context plays an important role
when introducing new technology. Secondly, work practices influences how technology is
appropriated. To illustrate Kling (2007) provides an example of flight control workers. To keep track
of planes approaching the airport they use a system based on strips of paper that is passed from one
controller to another as the plane changes sector. In 1993 IBM tried to automate this process, but the
tool was too complicated for real time control and the project was later abandoned by the Federal
Aviation Agency in the United States at the cost of several hundred million dollars. Paying attention
to work practices is important as many professionals work across media, technologies and social
boundaries that new technologies cannot easily integrate. Thirdly, taking the socio-technical nature of
information systems into account is emphasized. Kling (2001, 2007) argues that it is not sufficient to
look at technological artifacts and social systems “side by side”. They should be analysed as complex,
interdependent socio-technical networks consisting of;
-

People in various roles and relationships with each other and with other system elements;

-

Hardware (computer mainframes, workstations, peripherals, telecommunications
equipment);

-

Software (operating systems, utilities and application programs);

-

Techniques (management science models, voting schemes);

-

Support resources (training/support/help); and

-

Information structures (content and content providers, rules/norms/regulations, such as those
that authorize people to use systems and information in specific ways, access controls)

Social informatics then, can be defined as “[…] the new working name for the interdisciplinary study
of the design, uses, and consequences of information technologies that takes into account their
interaction with institution and cultural contexts” (Rob Kling, 2000, p. 218)
When implementing technology in developing countries, the issue of context is especially important
to consider. The reason for this is that information system innovation in developing countries involve
the transfer of technologies that were originally designed and proved useful in other socioorganisational contexts (Avgerou, 2001) Transfer of technology from North to South, or first world
to third world, has for example shown to bee problematic (Heeks, 2002).Transferring technology
from one developing country to another should in theory be favorable over the previous approach.
However, attempts to do so have shown that this approach is not without challenges either. Kaasboll
and Nhampossa (2002) investigated the process of implementing the District Health Information
Software1 developed in South Africa in the health system in Mozambique. Although the two
countries are neighbors and the domain to a certain extent is standardised (through international
epidemiology standards) changes in the software still had to be made to fit the local context in

1

DHIS is the same software that is being implemented in Botswana
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Mozambique. The authors believe however, that the challenge would have been bigger if the
technology was transferred from a “western” country to Mozambique. Based on the large differences
in context a suitable approach to study information systems in developing countries therefore has to
consider the IS innovation in relation to socio-organisational change, both at the organisational,
national and international level. Additionally one should consider the cultural, social and cognitive
forces of such processes (Avgerou, 2001)
The notion of information systems as social systems forms a foundation for the theories I will use in
to analyse this case, such as theories of information infrastructure, actor network theory, structuration
and complexity theory. Before outlining these theories the problem domain, health information
systems, will be presented.

1.3 Health information systems
Definitions
A health information system (HIS) can be seen as an “integrated effort to collect, process, report and
use health information and knowledge to influence policy making, programme action and research”
(Kumalo, 2006, p. 66). Boerma (1991, p. 126) defines a health information system as “a
combination of people, equipment and procedures organised to provide health information to health
workers (and others) in a way that enables them to make informed decisions”. These definitions show
three things; first a health information system is not just a technical matter, the term also
incorporates the people and organisation. Secondly, the process of attaining and analysing the health
data is a part of a health information system. Thirdly, both definitions emphasize using the data
collected and analysed to perform action.
According to Sauerborn and Lippeveld (2000) a health information system should support certain
tasks; the system should support collection, transmission, processing and analysis of data. Further it
should facilitate presentation of data in a comprehensible way. Finally, a health information system
should promote information use and assist in planning and management. It is common to make a
distinction between two types of health information systems:
-

Clinical health information systems

-

Routine health information systems

Clinical health information systems are typically large and complex hospital information systems that
focus on patient specific data. Routine health information systems are used to collect aggregated
health data from a single clinic or geographical area. This thesis is concerned with this second type.
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Types of health data
Many different types of data are being collected to monitor the health and this section will briefly
outline some of these. Ideally, patient related data, such as your name, sex, diagnosis and allergies,
will be collected and recorded in you medical journal when you deal with the health service. This is
done to monitor your situation and ensure proper care the next time you need health care. However,
clinics also record aggregated data that are not patient related. How many babies are born or how
many children have been immunized each month are examples of aggregated data. Most relevant for
this thesis is this latter form of data collection.
Health data come from different sources that can be classified into two groups (Boerma & Stansfield,
2007). One group is population based data, such as nation wide surveys about a wide range of health
issues and vital registration systems that keep track of births and causes of deaths. Decennial
population census to gain data on the social, geographical and economical distribution of the
population is another example. The other group, which will be discussed in this paper, is the data
coming from the health facilities. Service records are collected at facilities and cover the care and
treatments offered, quality of care and morbidity and mortality by cause. The data can be used for
service management, surveillance to detect disease outbreaks and to collate yearly reports.
Administrative records retain data on financial and human resources as well as health infrastructure.
Both service and administrative records can be used as basis for resource allocation, but the problem
is often that the data is incomplete and the quality poor.
Routine data is another name for the data collected in service and administrative records. In countries
where few people use the health service the routine information can give a biased view of the health
situation (Lippeveld, 2000). Non routine data can therefore be necessary to explain gaps in the
routine data. Sauerborn (2000) provides an example of this; in Burkina Faso the maternal and child
health services were underused by children. A relative simple user survey found that the mothers did
not understand what the clinic could offer their children and found it difficult to justify leaving the
home to come to the clinic. Other non routine data collection methods can include demographic
surveillance and surveys to explain things like household health expenditure and health care choices.
Ethnographic methods and interviews can be used to investigate perceived service quality and prices
as well as health related practices and beliefs.
Once collected, data can be transmitted both vertically, between different levels in the organisation,
and horizontally, between different actors and programs at the same level in the health service
(Shrestha & Bodart, 2000). The authors argue that in most developing countries the data
transmission is mainly vertical, meaning that data is passed from one level to the next in the
organisational hierarchy. Data can either follow the organisational structure, skip certain
administrative levels to speed up the transmission or be submitted to a central data base. The first
approach is widely used in developing countries with a hierarchical organisational structure. The last
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approach has the advantage of being the quickest way of transmitting data, but it also requires the
highest degree of technical competence. The use of horizontal data transmission is increasing slowly
as decentralization of the health service has been advocated. Horizontal data transmission serves three
main data related functions (Shrestha & Bodart, 2000). First, data that are directly relevant to
decision making is transmitted. A community leader might report that few women use antenatal care
services due to a perceived poor quality of service. Changes such as education or change of service
protocols might be the result of this information. Secondly, data that requires further processing can
be transmitted horizontally. A pharmacy might provide data on the sale of contraceptives. In
combination with facility records it is possible to get an indication of how widespread the use of
family planning is. Thirdly, this kind of data transmission can lead to actors getting a holistic view of
the health situation by having access to other groups’ data. This last point is an argument for
integration of health information.

Primary health care and public health
Through implementing DHIS, HISP strive for decentralization of the health service and distribution
of information to the people closest to the “problem”. I will in this section outline the background
for this approach, as well as outline some of the literature on district health information systems.
Through the last few decades there has been a gradual shift of focus when talking about health service
delivery. The focus has shifted from centralized health care at hospitals to decentralized health care
where the districts were seen as the appropriate unit for dealing with the population’s health (Braa et
al., 1995). The Alma Alta conference in 1978 stated that a decentralized health structure, with focus
on primary health care (PHC), was the best way to ensure the health of the world’s population
(WHO, 1981). The term primary health care is explained by the WHO (1978, p. 1) as;
“… essential health care based on practical, scientifically sound and socially acceptable methods and
technology made universally accessible to individuals and families in the community through their full
participation and at a cost that the community and country can afford to maintain at every stage of
their development in the spirit of self-reliance and self-determination. It forms an integral part both of
the country’s health system, of which it is the central function and main focus, and of the overall social
and economic development of the community. It is the first level of contact of individuals, the family
and community with the national health system bringing health care as close as possible to where people
live and work, and constitutes the first element of a continuing health care process”.

Primary health care can be linked to public health, which is based on the principle that much of the
burden of disease in developing countries is preventable, and that inter-sectoral collaboration is
necessary to implement successful health policies. Other principles include community involvement,
appropriate and cost effective health services and the focus on prevention over cure (Head, 1997).
Where traditional school medicine focus on healing one single person at the time through medical
intervention, public health is about preventing disease through poverty alleviation, better living
condition and disease control.
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To account for local variety between countries and communities in terms of size, climate and
resources and so on, Amonoo-Lartsen et al. (1984, p. 16) and suggest the following approach:
”Development of “bottom-up” as opposed to “top-down” planning, i.e. taking the needs, resources and
opportunities in local communities as the starting point for planning health services, as opposed to
planning on the basis solely of needs and policies as seen as the national level”.

The basic tenets are that health services should be offered and managed from small demographic and
geographic areas to best achieve good communication with higher and lower levels, be close enough
to communities to understand and act upon their problems, and be able to handle decentralization of
resources and decision making. A clearly defined geographic area with a population of 30,000 to
500,000, often called a district, is considered to be an optimal size in regards to the previously
mentioned targets (Braa, Titlestad et al., 2004).

District based health information systems
A primary health care approach requires a different data collection approach than a traditional health
information system where data is being used for retrospective analysis. To effectively manage a
decentralized health service delivery, data need to be available to the facilities and districts in a timely
manner. Sandiford et al. (1992) argue that the traditional approach to health information systems is
often data led, meaning the data is an end in itself. However, supporting primary health care requires
an action led approach. In a data led system, data is collected just because the higher level requests it.
The data is collected to support monitoring and control rather than as a basis for performing
changes. An action led system on the other hand collects the data that is needed for effective and
appropriate management.
Through their study of health information systems in India, Sahay and Walsham (2006) explain how
structural factors shape information flows. First, fragmented and vertical data flows lead to data
redundancy and poor data integration at the district level. Redundancy at the one hand leads to an
extra work load, but another result of fragmented and vertical data flows is that important
information might not be collected. Secondly, a steady aggregation of data upwards in the hierarchy
leads to a loss of facility data. By aggregating data from clinic to district to national level the level of
detail of the data decrease, and thus become useless for managing the local facilities.
Titlestad and Sæbø (2003) argue that this aggregation can be traced back to the paper based systems
where the facilities fill out a number of paper forms to report data. When the data is sent further up
in the health hierarchy the sheer volume of data and paper requires a comprehensive system. By
aggregating the data to a larger population there are fewer forms to fill out and easier to get an
overview. Using a computerized system to handle health data can solve this problem as data can be
stored at the level in which it is collected (Titlestad & Sæbø, 2003). Computerized health
information systems also provide the opportunity of better analysis of the data.
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The use of data warehouse for health information systems
In Botswana a data warehouse has been chosen as the solution for storage and processing of data. A
data warehouse is a repository storing integrated information for efficient querying and analysis.
Information is extracted from heterogeneous sources as it is generated or updated. The information is
then translated into a common data model and integrated with existing data at the warehouse. When
a user query is submitted to the warehouse, the needed information is already there, with
inconsistencies and differences already resolved. This makes it much easier and more efficient to run
queries over data that originally came from different sources (Kimball & Ross, 2002; Yang, 1998). In
the case of district health information systems the different sources of information are not always in
the form of software, but can also be paper based. Key advantages of data warehousing include (Yang,
1998):
-

Since query execution does not involve data translation and communication with remote
sources, complex queries can be executed easily and efficiently.

-

End users can use a single data model and query language.

-

System design becomes simpler. For example, there is no need to perform query optimization
over heterogeneous sources, a very difficult problem faced by other approaches.

-

Information sources may be unreliable and may purge data. On the other hand, information
at the warehouse is under the control of the warehouse users; it can be stored safely and
reliably for as long as necessary.

Development of essential national indicators and data sets, or national standards, is at the core of
developing health information systems. This is however, very difficult to achieve due to problems
with “fragmentation (difficulty in reaching agreement on standards across health programs); focus on
reporting rather than on use of data and information; constantly changing needs (e.g. with regard to
HIV/AIDS); and standards that are “cast in stone” (software and paper tools are difficult to change)”
(Braa, 2005, p. 639). Using an approach of a data warehouse where data sets from all or most
programs are combined and streamlined might be the most pragmatic approach for health data
collection. Program specific applications may be linked electronically to DHIS, or the software can
be adapted so the health program’s existing data set can be entered into DHIS (Braa, 2005). Once
many, or all, programs and data sets are included in one data repository, one can start the difficult
process of moving from the existing maximum data set to an essential minimal data set.
To sum up; this section has outlined what health data is and why it is important to collect, analyse it
and take action based on correct data. In thesis the collection of routine data will be addressed. It
should be collected to support decision making and resource allocation not only at national level, but
also at further down in the health hierarchy. This should be done to support the principles of
primary health care and to monitor and evaluate public health measures. A computerized health
information system provides an opportunity for potentially better access to- and analysis of data. In
Botswana a data warehouse solution has been chosen for storage and processing of data. The
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following sections will outline the theories that will help me analyse my empirical material from
Botswana. Based on the assumption that information systems are social systems, structuration theory
will be explained first.

1.4 Structuration
In investigating how technology initiates and affects organisational change, an increasing number of
scholars are focus on the dual nature of technology. Star and Ruhleder (1996, p. 111) for example
argue that technology is “…both engine and barrier for change; both customizable and rigid; both
inside and outside organisational practices. It is product and process”.
They further say that authors in the information systems field use structuration (after Anthony
Giddens) to analyse these paradoxes (ibid). Structuration theory can be a useful lens to view the
dynamics of the existing health information system and why introducing new technology is
challenging. This section will therefore outline the basic concepts of structuration, before looking at
structuration in relation to technology and information systems.

Basic concepts of structuration theory
Giddens (1984) divides sociological inquiry into two distinct schools; one of them is structuralists
and functionalists which explain social behavior with how social structures (e.g. Marx’ class system)
create constraints on how humans behave. Other traditions again focus on the human agent as
primary actor in, and interpreter of, social life (Rose, 1998). Giddens’ (1984) structuration theory
combines the two schools, showing how structure and human agency are recursively related. I will
now briefly outline three of the most central concepts of structuration theory; agency, structure and
duality.
Agency – Human agency is based on the notion that social practice spanning over time and space is
the fundamental area of study in sociological research. An intuitive understanding of social practice is
those actions performed by humans, and their interaction with the rest of the world. Giddens argue
that human agency is not only linked to human intentions, but to “the capacity to make a difference”
(ibid, p. 14). Agency is thus closely linked to power as human actors have the opportunity to
intervene in their environments. Actions have both intended and unintended consequences (Rose,
1998)
Structure – Structure can be understood as pattern of social relations. Giddens (1984, p. 22) defines
structure as “rules and resources recursively implicated in social reproduction; institutionalized features of
social systems have structural properties in the sense that relationships are stabilized over time and space”.
Addressing rules he points out the different characteristics they can have;
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-

Intensive vs. shallow

-

Tacit vs. discursive

-

Informal vs. formalized

-

Weakly sanctioned vs. strongly sanctioned

Intensive rules refer to rules that govern our everyday life, such as language and procedures utilized by
humans in turn-talking in conversations. Discursive rules are “spelt out”, however most rules that
govern social interaction are tacit. A law is an example of discursive, formalized and strongly
sanctioned rule. However “it would be a serious mistake to underestimate the strength of informally
applied sanctions in respect of a variety of mundane daily practices” (ibid, p. 23).
It is important to note that social systems, viewed as reproduced social practice, do not ‘have’
structures, but that they merely exhibit structural properties. Structures exist, as time-space presence,
only in its instantiations of practices and as memory traces orienting the conduct of human agents
(Giddens, 1984). One can therefore say that structures have virtual existence.
Institutions are another way of conceptualizing social structures. North (1990) defines institutions as
humanly devised constraints that shape human interaction. They are created to provide predictability
and stability. Just like Giddens describes structures, institutions can be both formal, as written rules,
and informal in the form of codes of behaviour. Institutions differ from organisations in that they are
comprised by a group of individuals that are bound by a common goal to achieve objectives, while
the institutions are the framework in which it operates. North (1990) uses the analogy of sports to
explain the difference; the institutions can be seen as the rules governing the game (such as a formal
rule of offside or informal rule of good sportsmanship), while the organisations are the players of the
game.
North (1990) further argues that how organisations come into existence and how they evolve is
fundamentally linked to the existing institutional framework. They are created to take advantage of
the opportunities institutions provide. If organisations do not manage to maximise their profits
within the existing institutional framework they might try to change it. By doing so organisations
affect how institutional frameworks evolve. He argues that institutions usually change incrementally,
meaning slowly, and not in abrupt fashion. While formal rules can be changed over night through
judicial or political decisions, the informal rules of “the game” is rooted in people and routines and
are much harder to alter.
Duality of structure – Just as institutions and organisations do not exist in isolation. Giddens argues
that the agency and structures are not two independently given phenomena, a dualism, but rather it
should be understood as a duality. This means that human action both creates structures, but we are
also shaped by the same structures; ”we create society; at the same time we are created by it” (Giddens,
1984, p. 14). Structures are therefore at the same time both enabling and constraining. Barley (1986,
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p. 80) argues that structures can be understood as both ongoing action and a set of institutionalized
traditions that reflect or constrain that action. More important than understanding any of them is
understanding the interplay that takes part between them over time;
“Through this interplay, called the process of structuring, institutional practices shape human actions,
which, in turn, reaffirm or modify the institutional structure”.

Orlikowski (2000) uses the same notion when she discusses technology use, arguing that technology
shape human actions which, in turn, reaffirm or modify the technology. It is important to note that
institutions and structure are not only constraining on actions, but also enabling in that they provide
opportunities to change practice, thus altering the existing structures.
According to Barley (1986) structures are relatively stable and evolve slowly. Actor’s interpretations
and behavior recreate the structures, but ‘slippages’ do occur between the institutional template and
the requirements of daily life. The likelihood of slippages increases when the social system encounters
an exogenous shock, such as acquiring new members or introducing new technology. Random or
momentary slippages are inconsequential for the institutional structures. However, when they persist
over time they become replicated patterns that depart from the former practice, eventually changing
the settings of the institutional structure (Barley, 1986).

Structuration theory in the information systems field
Applying the concepts of agency, structure and duality to the information systems field can be useful
to understand how technological artifacts, the organisation in which it is implemented and the
people who use it mutually affect each other.
Barley (1986, p. 81) for example argues that technology does not ‘cause’ certain organisational
structures. Rather technology can be seen as occasions that trigger social dynamics which in turn
modifies or maintains the organisational contours;
“Since these dynamics are likely to be multifaceted, to vary with time, and to reflect the situational
context, it is quite likely that identical technologies, used in similar contexts, can occasion different
structures in an orderly fashion”.

Several examples of this can be found in the literature about HISP. According to Orlikowski (2000)
presumptions that technologies embody specific structures are problematic because it depicts
technology as static and settled artifacts with fixed and determinate structures that are readily
available to the users. Nor should one presume that technologies “embody” social structures.
Structures do not reside outside human action, only when the technology is part of a human action
can one say that it is part of a process of structuring;

21

THEORY
“While a technology can be seen to embody particular symbol and material properties, it does not
embody structures because those are only instantiated in practice” (ibid, p. 406).

Orlikowski (2000) argues that the structures of technology use are constituted recursively as humans
regularly interact with certain properties of a technology and thus shape the set of rules and resources
that serve to shape their interaction. Thus technology structures are thus emergent rather than
embodied. Viewing structures in technology as emergent rather than embodied means a new view of
technology is possible. Instead of looking at how actors appropriate, or take possession, of embodied
structures in the technology, one can rather start with human action and see how it enacts emergent
structures through recurrent interactions with the technology at hand (Orlikowski, 2000)
Orlikowski (2000) further argues that while technologies can have inscriptions, it is also possible for
users to work around them, ignore certain properties of the technology or invent new ways of
utilizing it, beyond the scope of the designer’s initial thoughts. Through repeated engagement with
the technology they enact a set of rules and resources that further determine their interaction with the
technology;
“Users interaction with technology is thus recursive- in their recurrent practice users shape the
technology structure that shape their use. Technology structures are thus not external or independent of
human agency; they are “not out there”, embodied in technologies, waiting to be appropriated. Rather
they are virtual, emerging from people’s repeated and situated interaction with particular technologies”
(ibid, p. 407).

She further explains that even though technology can be viewed as an artifact, the same artifact will
not appear to be the same for all users. Certain aspects of the technology will “not exist” while other
parts will be rich in detail, depending on how we use it or what we know of it. So while the artifact
(e.g. a software) is “there”, present on our desktop for example, it might not be included in social
practice, no one is enacting a specific technology-in-practice.
The use of structuration theory in the information systems field has been criticized, for example by
Archer (1996) who points out that the analytical framework set out by structuration theory does not
‘ask the right questions’ (Rose, 1998, p. 7);
“The question of the substance is; ‘why do some forms of social reproduction succeed and become
institutionalized and others do not? Why for instance should the communist societal model in East
Europe give way to democratic capitalism? Why should one information system take its place
successfully in organisational life, and another not? For this question the theory of structuration has no
direct answers”.

However, the theory provides a useful lens to understand how the individual actors create, and are
affected by structure or institutions and vice versa, e.g. how a certain organisational structure will
reproduce itself over time, or what happens when exogenous shocks occur. It is a relevant theory to
use to look at the health information system as a continuous process instead of as a static structure,
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and to illustrate both the inertia and the potential of the existing structures. Another framework for
analysing and explaining the dynamics of the interplay between humans, organisations and
technology, is Actor Network Theory. Some basic concepts are outlined below.

1.5 Actor Network Theory
Actor-Network Theory has emerged from a multi disciplinary field called science and technology
studies. The theory provides a terminology to describe where, when and how technology influences
people and vice versa and can be an appropriate framework to study the interplay between humans,
organisations and technology. An actor network is heterogeneous meaning it can consist of both
human and non-human actors. No difference is made between the actors. Every actor is in itself a
network, making the theory suitable for studying situations in different scales. Sometimes it will be
necessary to look closer at a single actor while other times a larger network will be the unit for
analysis, making it possible to focus on the aspects of a situation that is actually relevant for the
situation being studied (Monteiro, 2000). IT use development and implementation in developing
countries are complex tasks and typically involves actors at various levels (Walsham & Sahay, 2005).
When studying health information systems it might be relevant to look at actors such as the various
softwares in use, technical infrastructures, individuals, health programs, aid organisations and
government bodies.
Relevant to the issue of scaling is inscriptions, characteristics of an actor that reflect the interests of its
creator (Hanseth & Monteiro, 1997). Such goals or interests can be inscribed in technical artifacts,
but also through measures such as routines, rules and systems of reward;
“…the notion of inscriptions can be used to describe how concrete anticipations and restrictions of
future patterns of user are involved in the development and use of a technology” (Monteiro, 2000, p.
77) .

Inscriptions can be of different strengths. They can be strong meaning it gives a limited space for
actions, for example a conveyor belt in a factory to get workers to work at a certain pace or a speed
bump to get drivers to slow down. A weak inscription allows more room for actions, examples being
a hammer that can be used in many different ways or a sign telling the driver to slow down.
Alignment and enrolment refers to the wish to obtain social stability and order. If many actors are
aligned, meaning having a common goal, they will be more influential than smaller networks. As
actors have different interests stability rests on the actors ability to translate, or re-interpret or
appropriate, other’s interests into one’s own. Translations require a medium, or material into which
it is inscribed. According to Monteiro (2000) a design process is a series of translations; first user’s
needs are translated into “needs”, before they can be further translated into one technical solution.
When the solution is running, users may adopt it and translate it into their specific work context and
tasks. To describe how people strive to be in key positions terms such as gatekeepers and obligatory
passage points can be used (Hanseth & Monteiro, 1997).
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Having looked at theories and terminology that can help explain how social structures evolve slowly
and how humans, organisations and technology interact, I now turn to theories that can give a better
understanding of complexity involved in health care and providing health information.

1.6 Complexity
Most significant phenomena that the social sciences deal with today are hybrids of physical and social
relations, with no purified sets of the physical or the social. Such hybrids include health,
technologies, the environment, the Internet, road traffic, extreme weather and so on (Urry, 2003) .
Consider the food supply system in a large city like New York for example: everyone expects to find
certain foods in the shop, and you usually can without the suppliers keeping large reserves to buffer
for fluctuations. There is no central coordination commission making sure the city’s supply chain
functions properly, so who makes sure that the city has the food it needs at any given time (Holland,
1995)? In nature termites build the largest structures relative to the size of their builders. “…yet there
is no chief executive termite, no architect termite, and no blueprint” (Plsek & Greenhalgh, 2001, p.
627). These are both examples of complex systems.
Complexity can simply be defined as the “sum” of components and the linkages between them
(Hanseth, 2007b). Scheneberger and McLean (2003) provide a slightly more sophisticated definition
of complexity as the number of different types of components, its number of type of links and its
speed of change. Hanseth (2007) argues that that by using this definition, purely technological
systems will not be viewed as complex, but rather complicated, unless it is viewed as a collection of
different technological components. Cilliers (1998) distinguishes between complicated and complex
systems. Complicated systems can have many components and perform sophisticated tasks, but its
elements can be broken down and their interactions analysed accurately. A complex system on the
other hand consists of intricate sets of non-linear interactions and feedback loops so that only small
parts can be analysed at the time. So while a computer or a snowflake is complicated, living things,
like the brain, or social phenomena like language are complex. Or as Cilliers (1998, p. 3) puts it;
“jumbo jets are complicated, mayonnaise is complex“. “Real” complexity thus emerges when
components of different kinds are integrated, for example the integration of platforms, applications
and organisational routines, practices and structures. According to Urry (2003) strong interactions
occur between the parts of such systems, while at the same time there is an absence of a central
hierarchical structure that unambiguously “governs” and produces outcomes. The outcomes of these
interactions are to be seen as both uncertain and irreversible. The nature of these complex systems
means that addressing only parts of them will not lead us to understanding them (Hanseth, 2007b;
Plsek & Wilson, 2001). Or in Urry’s (2003, p. 13) words
“Complexity argues against reductionism, against reducing the whole to the parts”.
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Complexity science originated in natural sciences such as physics, biology and thermodynamics, but
is also influenced by contributions from studies of social phenomena such as financial markets and
standardisation processes (Hanseth, 2007a). Complexity science is made up of several strands where
Complex Adaptive Systems (CAS) is one (chaos theory is another). The theory of complex adaptive
systems is concerned with the dynamics in which complex systems evolve and adapt through self
organisation over time (Urry, 2003), and is being increasingly used for organisational studies, such as
of health care, see e.g. (Plsek & Greenhalgh, 2001; Plsek & Wilson, 2001). According to Plsek and
Greenhalgh (2001) complex adaptive systems have the following characteristics;
Fuzzy, rather than
rigid, boundaries

In mechanical systems boundaries are fixed and well defined; for example,
knowing what is and is not a part of a car is no problem. Complex systems
typically have fuzzy boundaries. Membership can change, and agents can
simultaneously be members of several systems. This can complicate problem
solving and lead to unexpected actions in response to change

Agents’ actions are
based on internalized
rules

In a complex adaptive system, agents respond to their environment by using
internalized rule sets that drive action. In a biochemical system, the “rules”
are a series of chemical reactions. At a human level, the rules can be
expressed as instincts, constructs, and mental models.

The agents and the
system are adaptive

Because the agents within it can change, a complex system can adapt its
behaviour over time. At a biochemical level, adaptive micro-organisms
frequently develop antibiotic resistance. At an organisational level people
can learn to change their behaviour to achieve their goals.

Systems are
embedded within
other systems and coevolve

The evolution of one system influences and is influenced by that of other
systems. Since each agent and each system is nested within other systems, all
evolving together and interacting, we cannot fully understand any of the
agents or systems without reference to the others.

Tension and paradox
are natural
phenomena, not
necessarily to be
resolved

The fact that complex systems interact with other complex systems leads to
tension and paradox that can never be fully resolved. In complex social
systems, the seemingly opposing forces of competition and cooperation
often work together in positive ways- fierce competition within an industry
can improve the collective performance of all participants.

Interaction leads to
continually emerging,
novel behaviour

The behaviour of a complex system emerges from the interaction among the
agents. The observable outcomes are more than merely the sum of the partsthe properties of hydrogen and oxygen atoms cannot be simply combined to
account for the noise or shimmer of a babbling brook.

Inherent non-linearity The behaviour of a complex system is often non-linear, meaning that a
small difference in the initial variables leads to huge differences in outcome.
Inherent
unpredictability

Because the elements are changeable, the relationships non-linear, and the
behaviour emergent and sensitive to small changes, the detailed behaviour
25

THEORY
of any complex system is fundamentally unpredictable over time.
Ultimately, the only way to know exactly what a complex system will do is
to observe it: it is not a question of better understanding of the agents, of
better models, or of more analysis.
Inherent pattern

Despite the lack of detailed predictability, it is often possible to make
generally true and practically useful statements about the behaviour of a
complex system. There is often an overall pattern.

Attractor behaviour

Complexity science notes a specific type of pattern called an attractor.
Attractor patterns provide comparatively simple understanding of what at
first seems to be extremely complex behaviour. These are certain patterns in
which the system stabilizes.

Inherent self
organisation through
simple locally applied
rules

Order, innovation, and progress can emerge naturally from the interactions
within a complex system; they do not need to be imposed centrally or from
outside. In everyday life many complex behaviours emerge from relatively
simple rules in such things as driving in traffic or interacting in meetings.
While no one directs our detailed actions in such situations, we all know
how to behave adaptively and end up getting to where we want to go.

Table 1 - Characteristics of Complex Adaptive Systems (Plsek and Greenhalgh 2001)

Seeing that complex systems can be characterised as open systems with fuzzy boundaries the scope of
the system is usually determined by the purpose of the description of the system, and is thus
influenced by the position of the observer. This process is called framing (Cilliers, 1998). As the focus
of this thesis is on change processes in the health information systems I now turn to how complex
systems evolve and change.

Changing complex systems
One of the characteristics mentioned by Plsek and Greenhalgh (2001) is the inherent non-linearity,
meaning that small inputs can on occasions produce large effects. The prime example of this is the
“Butterfly effect”, a theoretical, modeled, example where small changes in one location (e.g. the flap
of a butterfly’s wing) can produce very large effects (such as a hurricane) very far in time and space
(Urry, 2003). Even though complex systems are unpredictable when it comes to change, certain
inherent, predictable patterns are still present. Holland (1995) argues that generating theory about
complex adaptive systems, and understanding how they function is important if one wants to
influence it in a certain direction. Many complex adaptive systems have what he calls “leverage
points”, where small changes in input can lead to a major predictable, directed change. An example is
how our limited understanding of the immune system (which can be defined as a CAS) has led to the
development of vaccines (Holland, 1995). However, a question to ask is how the system will strike
back over time or cause changes in other system. Think of the example with the use of penicillin that
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can be used as a leverage point to combat infection. Over time, increased use of penicillin has caused
bacteria to become resistant to certain strands of the drug.
According to Urry (2003) social systems will never be completely “perfect”, neither at the individual
or societal level, something he calls “relative failure”. In social sciences this tends to be viewed as
unintended consequences. He argues that the use of complexity can enable us to get rid of such
dualistic thinking, of a system and its failures. Instead one can accept that in a complex system chaos
and order will both be present and be interconnected at the same time; “Systems are seen by complexity
as being ‘on the edge of chaos’” (ibid, p.22). Order and chaos will always be present and in a kind of
balance where the components are “neither fully locked into one place, but yet do not fully dissolve into
anarchy” (ibid). In her article on the development of a graphical user interface in a large organisation,
Eoyang (1996) argues that it is on this boarder between chaos and order development thrives. Tan,
Wen et al (2005, p. 42) support this by adding that systems that are to stable will die, and systems
that are too chaotic will self destruct;
“The trick of a complex adaptive system is to hover between rapid, directionless change, and too little
change, where unfriendly environmental forces may overtake it. Its best chance occurs at the edge of
chaos, that is, the systems’ point of maximum fitness and adaptability and their potential worst case
scenario”.

They illustrate this with vaccine shortages, sudden change in health policy, downsizing, and natural
disasters that may push a system into a chaotic situation, not unlike the concept of exogenous shocks
presented earlier. However, if the system can approach the edge of chaos- in other words, if it can
generate new adaptive skills, such as technological innovations for vaccination and more effective
health procedures, it may survive (Tan et al., 2005).
An attractor, a limited number of states in which a system complex stabilizes, is a central concept
within complex adaptive systems. The simplest attractor is a single point, just like a pendulum with
friction will stabilize in a final position. A more complex attractor can be a range of temperatures in
an air conditioning system (Urry, 2003). Attractors emerge, or they can be deliberately created, to
function as points of gravity. Creating an attractor, and inscribing your agenda into them, you can
exert a greater degree of control over complex adaptive systems (Sæbø et al., 2007). Sæbø (2008)
argues that by inscribing supportive characteristics in an attractor, you can promote scaling. He uses
an example whereby a country with a questionable monetary reputation can create an attractor for
facilitating scaling of business relations and investments, by accepting the use of US Dollars or Euro.
Using the terminology from actor network theory, attractors can be seen as emerging by aligning
different actor networks (Braa et al., 2007). Attractors are closely linked with positive or negative
feedback mechanisms that either reinforce or inhibit what goes on in the system. In a social systems
application, positive feedback loops can be viewed in connection with path dependencies, increasing
returns and lock-ins (Hanseth & Lyyttinen, 2007; Urry, 2003). Increasing returns, in an economic
sense, means that the more a product or service is sold the more valuable it is for the customer. A
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telephone, programming language or data exchange protocol is more valuable the more it is used.
Increasing returns is based on network externalities which is what users of an infrastructure gain by
other people joining the network but adding nothing new. As an example, by drawing more users
external providers might provide new services to the user community (Hanseth & Lyyttinen, 2007).
Through positive network externalities orders can emerge and the system stabilizes. This process can
lead to a lock-in. When talking about technology a lock-in means that when a technology has been
adopted above a certain threshold or momentum point it is very difficult to change. The QUERTY
keyboard or the Windows operating system are examples of this.
I have in this section presented terminology that can be used to make sense of and analyse the
dynamics of complex systems. Viewing the health information system as an information
infrastructure can provide additional understanding of how it can evolve.

1.7 Information infrastructures
As information systems are becoming increasingly interrelated and integrated, traditional theories
about the design and use of information systems do not serve as a useful mode of analysis. It is
challenging to describe how technologies such as the internet or electronic resource planning systems
in large corporations function and change. To explain the dynamics of such large, complex
collections of integrated technological and social elements the theory of information infrastructures
(Hanseth & Lyyttinen, 2007) seem appropriate. The term information infrastructure is a way of
describing a classification of information technology systems that have wide reach of functions
delivered by a complex socio-technical system.

Properties of an information infrastructure
Hanseth and Lyytinnen (2007, p. 1) define an information infrastructure as a “shared, evolving and
heterogeneous installed base used by a community of users, based on open or standardised interfaces”. An
information infrastructure is shared in the sense that several users and user groups make use of and
modify the information infrastructure. The prime example of the internet is often used to illustrate
this, while a more traditional information system, e.g. an accounting system will be developed and
used by a well defined set of users (accountants and secretaries). Due to its lack if clear boundaries the
infrastructure is continuously evolving in scope, scale and functionality, but often in a direction one
would not expect. An information infrastructure is heterogeneous in the sense that it consists of large
collection of both technical and non-technical components.
The diverse collection of components and elements can be viewed as a network, or a group of
overlapping networks (Hanseth & Aanestad, 2003). A central property of an information
infrastructure is that it never developed from scratch. There will always be an as-is infrastructure,
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called an installed base, that is difficult or impossible to change. A simple example of an installed base
is the road network. To build a new and useful road the existing roads have to be taken into
consideration, you would for example have to build the new road so that it connects with existing
roads. For the information infrastructure to evolve the installed base needs to be taken into account.

Evolving information infrastructures
Due to the heterogeneous and complex nature of information infrastructures, direct planning and
management is problematic. However, certain strategies are proposed to harness and give it direction.
This section outlines some of these principles.
As the boundaries of the information infrastructures are not definite, changes require a cultivation
approach as opposed to a construction approach (Hanseth & Lyyttinen, 2007; Shaw et al., 2007). By
cultivation one is facilitating change that could happen on its own, while constructing means creating
something that would not naturally exist (Shaw et al., 2007). According to Hanseth and Lyyttinen
(2007) one has to formulate design goals in terms of how they can influence the independent growth
process through specific technological, social and political choices. The authors argue that Hughes’
(1983) book on the electrification in the Western society between 1880 and 1930 marks a turning
point in how we understand the evolvement of complex technologies. Hughes describes how a
technology at a certain point gains “momentum” and becomes an independent force pushing the
development further. This is closely linked to the concept of network externalities (Hanseth &
Aanestad, 2003). A key aspect of technologies that is part of information infrastructures is that their
value for each user increases with the total number of users adopting that technology (Hanseth &
Aanestad, 2003). The “value” of technologies like the telephone, internet or health information
system is not primarily linked to the services they offer to their users, but to the numbers of users
using and taking part in the development of the technology. The value of the technology can be
direct, as in the example of the number of possible people to phone, or it can be indirect, linked to
new types of services and functionality that emerges as the network expand (Hanseth & Aanestad,
2003). A “snowball effect” can occur when more and more users join the network.
However, a challenge faced by those who try to facilitate change in information infrastructures, is to
get it out of the “starting pit”, to gain momentum. To kick-start such a self reinforcing process of
evolution and change, a strategy of bootstrapping the can be adopted (Hanseth & Lyyttinen, 2007;
Hanseth & Aanestad, 2003). It refers to attracting a group of initial users that will find the
technology useful, based on other things than the benefits of using it as a large group.
While the existing information infrastructure (II) conceptualisation focus on IIs as an evolving
installed base, Nielsen (2006, p. 11) contests that IIs are “drifting” (Ciborra et al., 2000) completely
autonomous and out of the builders hands. He conceptualizes information infrastructure building as
“an intertwined and dialectic process of evolution and construction leading to:
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-

Building in the sense that IIs are the fabric of human actors, shaping and giving form by
combining different materials and components;

-

Evolution in the sense that existing technical components, practices, institutions, etc. play a
fundamental role in shaping the building process and the II’s trajectory; and,

-

Construction in the sense that certain human actors at certain points in time have the control
to plan and implement changes. At the same time, outputs are likely to be controversial,
disputed and influenced by other builders, politics, power structures, institutions and existing
IIs”

Standards and integration
Expansion or evolvement of information infrastructures can also be viewed as integration. Aanestad
et al (2005) argue that integration can be viewed as a process of bringing together things such as
services, people, data collection tools, data sets, institutions, information systems etc. However, the
traditional definition of information systems integration emphasize on interoperability and
interconnection between systems in terms of programs reading and writing on the same file and the
use of standards such as protocols for communication (ibid). Current literature conceptualizes
integration as consisting of both technical and non-technical issues contributing to the challenges of
integrating information systems (ibid). These challenges are ranging from tension between standards
and local adaptation, asymmetric inter-organisational power relations, divergent agenda and interests
of multiple actors to intra-organisational conditions including a blend of institutional, technological,
social-economic and cultural factors. According to Hanseth (2007b) increased integration leads to
increased complexity. Information systems are becoming increasingly connected, but not only
technically speaking. Information systems are also integrated with existing working practices within
and across organisations.
Aanestad, Kimaro et al (2005) present a continuum of integration approaches and technologies as
varying from loose to tight. An example of loose integration is visual integration, e.g. “hiding”
systems behind a web portal. Tight integration refers to complete integration, such as electronic
resource planning systems. In between the two extremes are a number of variations, that all require a
degree of standardisation. Standards can be viewed as the glue that holds information infrastructures
together, and they are necessary to communicate and ensure interoperability between different
heterogonous and dispersed parts (Nielsen, 2006). However, the spread of components in the
infrastructure over different settings requires sensitivity to local contexts, by allowing local practices
to continue (Braa et al., 2007; Rolland & Monteiro, 2002). Rolland and Monteiro (2002) studied a
globally integrated information system used by over 1500 users in more than 150 countries. They
show how inflexible, tight couplings between the information system and work practices led to workarounds, such as creation of separate databases. The integration and standardisation efforts thus
reproduced the very fragmented structure it was set out to improve. A similar problem is encountered
in health information systems. Braa, Hanseth et al (2007) show how “cast-in-stone” data collection
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routines lead to fragmentation of health information systems, through separate health programs that
take care of their own needs. They propose a solution of flexible standards, based on a minimal data
set; each level of the health system has to collect the data the level above them require, but the can
also add data that are relevant for their own use. In other words, a clinic has to collect what the
district requires, but can also add data that is relevant for them. The figure below illustrates this:

Figure 1 - Hierarchy of data standards (Braa et al., 2007)

Braa, Hanseth et al (2007) argue that health information systems can be classified as complex systems
that evolve and self organise. The emergence of standards for collection of health data can happen by
creating an attractor, a certain situation where a complex system stabilizes. They provide examples
from several countries, including South Africa and Ethiopia. In South Africa the creation of a flexible
data set, well functioning and adaptable software (the District Health Information Software) as well
as strong political support contributed to a process where actors in the health sector aligned around
one solution. These elements supported an already articulated aim of ensuring equity in health care
provision. In Ethiopia the instant success of a simple solution to manage anti retroviral treatment for
HIV/AIDS illustrated that having a working solution providing benefits for a group of users is
powerful in the sense that it attracts more users and other stakeholders. Different strategies can be
adopted to create an attractor, but it is important to focus on user needs and national health priorities
(Braa et al., 2007).
As standards diffuse over time and get embedded in practice, they become change resistant. The
result are lock-ins, situations that are hard to get out of (Hanseth & Monteiro, 1997). The value of a
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standard is closely linked to the number of users, if no one uses the standard it is of no value. The
figure below illustrates how a standard is reinforced as the installed base grows.

Figure 2 - Evolution of standards (Grindley, 1995)

When the creation of common standards is not possible, the creation of gateways allows for other
actors to make use of the information infrastructure, by making linkages between existing structures.
Gateways increase the modularity of the infrastructure, and can help link vertically fragmented
systems, leading to the inclusion of a larger mass of users (Hanseth & Lyyttinen, 2007). A gateway
can for example consist of a simple software solution that allows for data entry in one software before
the data is exported to another software for analysis. In the case of health information systems,
gateways can also be a collection of procedures and routines that translate data from a paper
infrastructure to the information system. A third example is procedures for analysing the health data
and producing reports, thus creating a computer to paper gateway (Braa et al., 2007).
Presenting an assessment of the health information systems in a range of different developing
countries, Heywood, Braa et al (2008, p. 14) argue that different professional groups have different
meanings for the term integration;
“IT professionals will see technical integration, health professionals may think about integrating data
sets and indicators, while policy makers may think organisational integration – or coordination.”

They further argue that integration is difficult to achieve when there is no clarity “as to whether it is
the messenger, the message or the sender/user/owner that is the target for integration” (ibid, p.15). The
authors present a model, based on a simplified version of the seven layered ISO model for integrating
technical information infrastructure. They have added a data and organisational layer. The model is
based on the principle that one layer serves the layers above.
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Figure 3 - Three overall layers of integration (Heywood et al., 2008)

In the setting of HIS in developing countries, organisational coordination (1) refers to aligning health
programs within an overall HIS framework. This is to avoid fragmentation of the health programs,
ensuring complete and non-overlapping data collection, as well as data sharing between programs.
Coordination and leadership across organisations and programs should be done by health
professionals. Political support and strong alliances are important to achieve coordination at the
organisational level. The data layer (2) is basically about standards and standardisation as described
earlier. Braa (2005) argue that development of essential data and indicator sets – or national data
standards – is regarded as a key issue in any country HIS reform, but is difficult to achieve for the
following reasons;
-

Conflicting interests between health programs make it difficult to reach a “final agreement”

-

Changes are the only constant as new needs keep popping up (e.g. HIV and the Millennium
Development Goals)

-

Multiple software and paper tools are difficult to coordinate and change and standards are
thus “cast in stone”

Technical integration (3) is an issue of providing software applications and infrastructure to support
the user/organisational (1) and data level (2). Flexible approaches to standardisation and horizontal
integration are key issues as change is the “only constant”. Therefore database applications and
“systems” need to be flexible and able to absorb changes continuously. It is important that the
technical parts of the HIS is flexible and scalable in order to adapt to any infrastructural condition
and scale with them as the evolve and change (Heywood et al., 2008).
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Up to this point I have covered theory that can help explain both the existing structures and
dynamics of complex systems, where technologies are involved. It is now time to turn to literature
directly related to the scaling, or expansion, of health information systems. The next section will start
with an outline of what scaling is before some concrete strategies for scaling health information
systems are presented.

1.8 Scaling health information systems
Although the issue of scaling is pointed out as an important topic in the IS field, a limited amount of
literature exist on the topic. The literature seems to be lacking a clear definition on scaling (Sæbø,
2008), however Sahay and Walsham (Sahay & Walsham, 2006, p. 185) describe scaling as following:
“Scaling concerns the process through which a product of process is taken from one setting and
expanded on size and scope within that same setting and/or also incorporated within other settings”

When talking about the expansion of a product or process, the term scale refers to the scope or size,
while scaling is the process in which it is being done. Scalability refers to the product or process’
ability to scale. (Braa et al., 2007) divide scaling of information systems into two axes;
-

Horizontal scaling meaning both expanding the information system across geographic spaces,
and thus including more users, or functionally meaning adding more functionality to the
information system.

-

Vertical scaling referring to the sophistication of the information system and penetration of
the information system in the organisation, e.g. new hierarchical levels of the organisation
making use of it.

They also add a third dimension to scaling as the extent to which the system is rooted in people and
work practices, which they argue describe how well the system in working.
Sæbø (2008) divide scaling into a minimum of four axes; geography, functionality, user maturity and
production; he argues that increased geographical distance can mean the user environments are
different, however the type of entity might lead to just as much difference.
“We can then talk about horizontal and vertical scale, denoting nodes of same hierarchical level and
functionality, and nodes of different functional scope, respectively. Another way of seeing geographical
scaling is widening and deepening, which means widening across the horizontal and vertical axis,
respectively.”(ibid, p. 6)

User maturity refers to the level of competence among the users. This includes both technical
(system-specific) and non-technical (non-system specific) skills, feeling of ownership and confidence,
both among individuals and among larger entities. “In short, we can look at scaling of institutions and
practices, of which the IS is a central part” (ibid). Through their study of HISP in India Sahay and
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Miscione (2007) conceptualize this as a scaling of institutions, meaning that the system gets
embedded into daily practice and enacting new routines.
Scaling of production, in an economic sense, means increasing production materials or machinery,
man power, or raw materials to accommodate a demand in the market;
“In IS, this may include changing the amount of operators without necessarily increasing the scope or
geographical scale of the system” (Sæbø, 2008, p. 6).

The following table shows Sæbø’s (2008) classification of different dimensions of scaling with
examples from health information systems.
Dimension

Related concepts

Involving

HIS examples

Geography

- Widening
- (Deepening)

- Increasing data
granularity
- Increasing
geographical
coverage

- Scale from health
districts to facilities
- Scale across
health districts

Functionality

- Scope
- Stand alone vs. webbased
- Integration
- Deepening

- Technical
solutions
- Learning
- Gateways

- Include for example
patient data
- Link to other
systems
- Web-solutions
- Hand-held devices

User maturity

- Institutions
- Learning

Production

- Economy of scale

- Use of software
- Use of information
- Development of
software
- Taking advantage of
system
- Machinery
- Manpower
- Raw materials
- Market

- Data load

Table 2 - Dimensions of scaling (Sæbø, 2008)

Through this classification, it is evident that scaling consists of a range of activities comprising a
multitude of different elements, both technical and social.
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Sahay, Monteiro et al (2007) argue that health information systems are heterogeneous in different
respects:
-

Technically (platform, application, protocols and language)

-

In relation to funding mechanisms (governmental/national, private, donor agencies, World
Bank, local municipality)

-

Institutional grounding (central ministries, district administration, local health clinics,
vertical health programs)

This heterogeneity needs to be accommodated politically and institutionally, not abstracted by
focusing only in the technical aspects of integration (Sahay et al., 2007). Using the term
heterogeneous network Sahay and Walsham (2006, p. 188) refers to an example of airplanes and
airlines from Latour (1999) to illustrate that in an infrastructure the pieces cannot necessarily be
taken apart; “airplanes don’t fly, airlines do”. The airplane itself does not fly, but requires a large sociotechnical network consisting of everything from airplane components and fuel to runways and
ground staff, radars and flight schedules. Scaling of an infrastructure is thus not an issue of scaling a
simple component, like acquiring more airplanes, but one of scaling a heterogeneous and complex
network, such as an airline.
In their study of the implementation of DHIS in India Sahay and Walsham (2006) argue that scale
and scaling have particular implications for the context of health care and health information
systems, particularly because if they do not scale they cannot provide health managers with useful
data. Several authors have argued that scaling of health information systems is a prerequisite for
sustainability (Braa, Monteiro et al., 2004; Sahay & Walsham, 2006; Sæbø et al., 2007).
Heeks, Mundy et al. (1999) describe how many HIS projects die a premature death as pilot projects
and identify four forms of HIS failure;
1. The total failure of a system never implemented or in which a system is implemented or
immediately abandoned.
2. The partial failure of an initiative in which major goals are unattained or in which there are
significant undesirable outcomes
3. The sustainability failure of an initiative that succeeds initially but then fails after a year or so
4. The replication failure of an initiative that succeeds in its pilot location but cannot be
repeated elsewhere
The last three of these four forms of HIS failure can be related to the lack of scaling (Sæbø, 2008);
the second point refers to a lack of utility, meaning the necessary functionality, or scope, has not been
scaled up. The third point refers to the failure of institutionalising the HIS in the surrounding
organisations, which is another form of scaling. Not only is it necessary to scale the system itself- the
surrounding support structures also need to be expanded to fit the new situation. The last point refers
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to replication, another form of scaling. Scaling is thus not merely a technical problem, but a sociotechnical one consisting of people, processes and institutions.
Sahay and Walsham (2006) argue that scaling an information infrastructure is inextricably linked
with human capacity building. Scaling of HIS is often connected to a scaling of the technical
complexity, such as larger data bases and an increased need to interface. This requires that the human
resource capacity is scaled in parallel with the system. Two kinds of scaling of human resource
capacity need to take place; firstly the user base must scale and they must be able to handle this
increasing complexity. Secondly, the implementation team responsible for providing technical and
organisational support to the users and the user organisation must expand.
In their study of the implementation of DHIS in India and Ethiopia, Sahay and Molla (2007) argue
that capacity building should be viewed as integration of different knowledge domains. Capacity
building efforts to cover knowledge gaps should focus on the following areas:
-

Technical informatics. There needs to be knowledge about software development such
programming, data bases and server management. In addition knowledge about software
implementation, such as installation and customisation, is important.

-

Public health. This component covers capacity regarding epidemiology, such as modelling
disease patterns and correlating with causal factors. It also covers knowledge about how to use
the information, i.e. creating indicators.

-

Finally knowledge about the implementation and use context is important.

The availability of local capacity in various areas depends on structural factors such as educational
institutions, private sector demands and project organisation.
To continue the argument of considering the heterogonous nature of information infrastructures,
Shaw, Mengiste et al. (2007) argue that the success of scaling of health information systems are
influenced by the interdependency of three spheres:
1. The volume of data collected
2. Human resource factors
3. Access to technology
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Figure 4 - Data load, human resources and technical aspects influencing scaling (Shaw et al., 2007)

Balance must be obtained between the three spheres. By looking at these three factors one can see
what aspects of the HIS can be scaled easily as well as what aspects needs further attention, resources
and local adaptation. Three flexible standards are identified as being critical to the scaling of global
health information systems (Shaw et al., 2007):
-

Essential data sets

-

A scalable process of information systems collection and collation consisting of gateways
between the paper based systems and hardware and software which can be interfaced with one
another.

-

A cultivation process

Essential data sets (1) (see 2.6.3) are central to handle the complexity that comes with scaling, by
allowing for local adaptation while at the same time ensuring uniformity along the horizontal axis of
the HIS. Gateways (2) are important to ensure integration between different levels in the system.
They facilitate both geographical and functional scale by linking both paper and electronic systems.
Gateways also facilitate heterogeneity in sub systems as they can change without affecting the rest of
the information infrastructure (Shaw et al., 2007). As complex systems evolve in unpredictable ways,
usually out our control, a cultivation process (3) refers to facilitating rather than constructing the
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wanted change. Hanseth and Lyytinnen (2007, p. 16) argue that designers must consider
technological systems as “organisms with a life of their own”;
“Therefore, designers must formulate their design goals in terms of how they can influence the
independent growth process through specific technological, social and political choices”

Drawing on Swanson and Ramillier (2004) Shaw, Mengiste et al (2007) present what they call
mindful innovation to scale health information systems. Firstly, one should have a preoccupation
with the possibility of failure. IT projects often fail and being proactive to avoid this is important for
scaling. Secondly, one should have a commitment to resilience. Because scaling of a HIS is a complex
task, and the process might take unanticipated turns, one should be flexible and able to improvise.
Finally, sensitivity to operations, meaning acknowledging that small faults can cause major problems
at a later stage is important. These small faults need to be caught before they “grow big” (Shaw et al.,
2007)
When introducing new technology in an organisation, being able to get out of ‘starting pit’, or
bootstrapping (as described in 2.6.2), is a challenge. In their article about telemedicine in Norway
Hanseth and Aanestand (2003), describe this problem, as well as outline a solution by using
Granovetter (1983) and Schelling’s (1978) models of diversity in individual preferences. They point
out that people’s preferences are not static but vary according to other people’s actions. Schelling’s
example concerns a ‘dying seminar’; a group of students agree to have a weekly meeting on a given
topic. The first seminar gathers many participants, the next a few less show up, and the time after
that even fewer participants are present. This goes on until the few reminding participants choose to
close down the seminar. Granovetter’s example is a group of people standing on the sidewalk waiting
for a green light. When there are no cars, one person starts crossing the street on a red light, then one
more and so on until the whole group starts moving at the same time. He then constructs the
following case; assume that 20 people are waiting for the green light and one person starts walking.
One other person walks is one other walks, another walks if two crosses and so on until the last
person who walks if 19 other do the same. Small changes in preferences will then have a tremendous
effect on the outcome; if one person (no. X) in the group requires X and not X-1 persons to walk the
process will stop. If he is the first person no one will cross.
“The implications of this model is that rather than ‘buying’(subsidising) users until critical mass is
reached, one has to identify the users being willing to adopt the technology first, then those who are
willing to adopt the technology second and so on” (Hanseth & Aanestad, 2003, p. 3).

In other words it is useful to find strategic allies to be able to facilitate change, and thus also scaling.
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1.9 Summary of theoretical chapter
I have in this chapter outlined several theoretical contributions that can help describe, analyse and
discuss my empirical material to answer my research questions. Viewing information systems as social
systems means considering the social context, work practices and the socio-technical nature of IS
when implementing new technology in an organisation. It was argued that technology and social
systems should not be viewed side by side, but as complex, interdependent socio-technical networks.
The issue of context is especially important when working on implementing technology in
developing countries as systems are often built for other settings and transferred.
The Alma Alta declaration of 1978 emphasized that efforts in health care provision should have a
primary health care focus, meaning easy access for the population as well as a focus on preventable
measures. Different kinds of health data exist, relevant for this thesis is routine data collected at
health facilities. The data should be collected to support decision making and resource allocation to
support the principles of primary health care. Computerized health information systems provide an
opportunity to store, analyse and share health data. However, it has been pointed out that health
information systems are not only an issue of technology, but it also involves the involved people and
organisations.
To make sense of the empirical findings from Botswana as well as to investigate the issue of scaling
several theories were outlined. Structuration theory, and especially the notion of ‘duality of
structures’, explains how existing structures affect and reaffirm practice as well as the other way
around. External shocks can help both structure and practice change. Actor network theory was
briefly outlined as a useful terminology to describe the relationship between technological artifacts,
organisations and people. Complexity science and complex adaptive systems is a way to describe self
adaptive systems without any central hierarchical structure governing it. It was argued that the use of
attractors is central to facilitate change in complex settings. The theory of information infrastructures
helps describe large heterogeneous and complex systems. They are described as a shared, evolving and
heterogeneous installed base used by a community of users, based on open or standardised interfaces.
It was argued that integration with existing installed bases, consisting of technical, content and
organisational aspects, is crucial when expanding an information infrastructure.
Finally, the issue of scaling of health information systems was addressed. It was argued that scaling
can happen along different axes or in different directions; geographical, functional, through user
maturity or an increase in production. Scaling is not only a technical question, but one of scaling a
heterogeneous network consisting of both social and technical aspects.
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2 Methods
I will in this project conduct an interpretive case study through an action research (AR) approach.
Each of these terms will be described in more detail in this chapter.

2.1 Philosophical foundation for research
Academic research is founded on certain assumptions on what knowledge is and how it can be
obtained. These assumptions inform and serve as guidelines as to how you collect and analyse your
data and the conclusions that are made. As information systems researchers have been increasingly
focused on the social aspects of their field, empirical approaches where one is interested in people’s
meanings and interpretation has been more widely accepted (Walsham, 2002). Research can be
classified as interpretive when it is assumed that our knowledge is based on social constructions such
as language, consciousness, shared meanings, documents, tools and other artifacts (Klein and Myers,
1999) Having an interpretative research approach means attempting to understanding phenomena
through the meaning people assign to them (Myers & Avison, 2002), and it is this approach I follow
in this research project. This philosophical approach to research is in contrast to the positivist
approach, where the epistemological stance is that objectivity is given and can be described by
measurable properties independent of the observer. Walsham (2002) argue that looking to the
ethnographic research traditions in anthropology can provide a valuable starting point to
understanding interpretive research. Geertz (1973, p. 9) describes the status of data collected in an
anthropological study with the following phrase;
“What we call our data are really our own constructions of other people’s constructions of what their
compatriots are up to”

In other words one is dealing with two levels of constructs or interpretations. This can be called first
order data, e.g. interviews, and second order constructs meaning what we make of our data. It is
important to remember that the second order constructs rely on a sound theoretical foundation and
that rich descriptions are provided of the context studied (Walsham, 2002).
Interpretative methods in IS “is aimed at producing an understanding of the context of the information
system, and the process whereby the information system influences and is influenced by the context”
(Walsham, 1993, pp. 4-5). It is a relevant approach to understand a complex organisational
phenomenon, which a health information infrastructure undoubtedly is. The case of health
information systems in Botswana is one of several stakeholders, with multiple interests and I believe
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understanding how they relate to, and influence each other is important to answer my research
questions.

2.2 Research methods
Action research
This research project follows an action research approach, meaning that one actively takes part in
what is being researched with the aim of improving the situation. This interventionist approach has
two aims (P. Checkland & Howell, 1998); both to make a difference in the community or setting
where the research is taking place and to add to a body of knowledge to increase understanding for
the researchers and the “clients”. Sahay and Walsham (2005) suggest that this is a method that
should be used more often when doing research on information systems in developing countries,
because the community does not only benefit from the knowledge created but also from the practical
results.
Action research “…combines theory and practice (and researchers and practitioners) through change and
reflection in an immediate problematic situation within a mutually acceptable ethical framework”
(Avison, Lau, Myers, & Nielsen, 1999, p. 94). A characteristic of action research is thus the
collaboration between researcher and practitioners as well as how they are creating change in the
research domain. This is done through a cyclical approach. According to Baskerville and WoodHarper (2002) the most commonly used description of AR is the one of Susman and Everered
(1978). It includes five phases conducted in a cyclical process in addition to a well defined clientresearcher system infrastructure. Once the researchers’ and clients’ mandate, responsibilities and
sanction opportunities has been established, and the boundaries of the research area have been
defined, iterations of the five phases begin.
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Figure 5 - Action research cycle. Adapted from (Susman, 1983)

Diagnosing is to identify the underlying problems in the organisation that make it want to perform
changes. This process should be performed in a holistic fashion to get the best picture of the problem
situation. Researchers and practitioners collaborate in the next two phases; action planning and
action taking. What steps are planned and performed is based on a theoretical framework. By
evaluating the results of the previous steps one can make changes for the next iterations of the cycle.
The specification of learning can take three forms; first, it can restructure the organisational norms to
reflect the new knowledge gained through the research. Secondly, it can alter the framework of the
next iteration of the cycle and thirdly, provide important knowledge to the scientific community
(Baskerville & Wood-Harper, 2002).
In this research project the action research circle was conducted in combination with the project team
in Botswana, researchers from the University of Oslo, the software developers in South Africa and
involved stakeholders in the health information system. As an example, a need for more staff to work
with monitoring and evaluation in the districts were identified at the project initiation. Plans were
made, in combination with several actors, to hire and train them. The plan was set to life through a
collaborative effort as training was conducted with the help of most of the involved agencies and
organisations involved in monitoring and evaluation. Evaluation of the courses and the results it
brought with them has been done, especially with the help of a US based training organisations.
Lessons from these evaluations are being considered when planning new steps in the project.
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Action research in information systems research
The start of action research can be traced back to the period just after World War II. Lewin, at the
Research Center for Group Dynamics at the University of Michigan is credited for developing the
method by studying social psychology within the framework of fieldwork. He sought to develop a
general theory on how social change could be achieved. Independently of Lewin, researchers at the
Tavistock Institute used interventionist approaches to investigate what could be done to help
prisoners of war with psychological and social disorders (Baskerville & Wood-Harper, 2002). As
computer scientists traditionally have been more concerned with the traditional positivistic mode of
research, the adoption of action research took longer. Checkland’s (1981) use of action research in
his work on soft systems methodology is a “landmark” for the start of the method in IS (Baskerville
& Wood-Harper, 2002). In Scandinavia several research projects in the 1970s and 1980s focused on
organisational change and democratization of the workplace (Bjerknes & Bratteteig, 1995). In the
early 1970s a range of projects concerning Scandinavian trade unions were conducted. As an example
the Norwegian Iron and Metal Workers’ Union (NJMF) conducted a project where the objective was
to apply the workers’ perspective on development and introduction of new technology. This resulted
in an action plan that would represent and strengthen the workers’ position with respect to
introduction and use of computer technology. In the beginning of the 1980s a joint research project
between several Scandinavian research institutions and the Nordic Graphical Union (UTOPIA) was
conducted to increase the skilled workers involvement in the development of new technology.
Another project concerned with workers involvement in technology development was the Florence
project in the mid 1980s (Bjerknes & Bratteteig, 1987). This project focused on letting professions,
in this case the medical profession, rather than trade unions participate in the development of a
support system for nurses (Bjerknes & Bratteteig, 1995). The focus on participation, ownership and
adaptation of the systems to fit the working processes are all central in these Scandinavian projects
and while the context is very different they provide useful lessons for Third World IS design (Braa &
Hedberg, 2002).
One of the aims of action research, in addition to providing new theoretical insight, is to make an
actual change. A problem facing action research projects in the information systems field is the
sustainability of the projects after the spot light is taken away. This has been seen in several countries
and cases in the HISP project (Braa, Monteiro et al., 2004). Projects that seem to work well when the
researchers are present fail when the intensive period of external funding and attention is over. This is
partly related to the problem with lack of scale as described earlier. Braa, Monteiro et al. (2004) argue
that action research projects in the information systems field need to be part of a larger “networks of
action” consisting of people, institutions, countries and technology to scale and be thus be sustainable
over time.
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Criticism of action research
Researchers conducting action research is often accused of lacking scientific rigor. Baskerville and
Wood-Harper (2002) outline some of the most often voiced criticism of action research. One of
them is that the context plays a large role in action research, making it difficult to know whether the
researcher, the methods or the environment cause the change. Another criticism is the lack of
impartiality of the researcher, and that this type of research can easily become “consulting
masquerading as research”. Related to this point, the authors point to a distinction between rigorous
and liberal action research. Liberal action research is what happens when the researchers get so caught
up in the practical effects of the research that they forget the scientific discipline. The claim of
scientific rigor in liberal action research might be very valid, however Baskerville and Wood-Harper
(2002) further argue that the problems mentioned above is linked to general problems in social
science rather than to action research specifically. It is therefore important to remember the cyclical
nature of the approach where changes are made on basis of theory and knowledge is created and
disseminated outside the client organisation.

Case studies
Yin (2002) defines a case study as an empirical inquiry that :
-

Investigates a contemporary phenomenon within its real-life context, especially when

-

The boundaries between phenomenon and context are clearly not evident.

The general objective of a case study is to gain as full an understanding of the case as possible. This
can be done by studying the case over a period a time, to avoid only getting a “snapshot” of the
situation. The study of the implementation of a health information system in Botswana is an indepth study of a phenomenon, and can be defined as a case study. The boundaries between the
challenges and strategies for scaling of health information systems in Botswana is clearly linked to the
context and does therefore fit Yin’s definition. By studying one case in detail the aim has been to
describe it richly and in detail to gain a thorough understanding of the different aspects of the
problem domain. Walsham (1993, 2002) refers to case studies as interpretive when different
researchers will have different perceptions of the study. It is therefore important to note that this is
not an account of “the” truth, but “a” truth, as it is interpreted through my experiences of it.
In a positivist tradition one would say that generalizing from one case study to other similar settings
is problematic. While it can be difficult to generalize from one case study to all other similar cases, it
is not necessarily the goal. Case studies can be intrinsic, in that they aim at explaining one single case
without theorizing or generalize beyond the case, or they can be instrumental, meaning they are
studied to understand something beyond the case (Silverman, 2005). While the empirical findings in
this study might not be directly applicable to other countries, the analytical and theoretical results
might provide useful insight for cases in similar settings. The next section is concerned with the
research approach I have used to obtain my data.
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2.3 Research approach
My involvement in the BEANISH Botswana project started in January 2007, when I visited
Gaborone for the first time. Studying in South Africa allowed me to visit for a week at the beginning
of my graduate studies. In this relatively short period of time I got an introduction to the problem
area as well as an opportunity to make some contacts. The main period of field work was done
between September 2007 and November 2007, over a ten week period. For four weeks in the middle
of my stay my supervisor and fellow researcher was present, otherwise I was there on my own. Mid
March 2008 I spent two weeks in Gaborone to help organise an evaluation workshop for the
BEANISH project and conduct some “follow up” field work. In addition to the periods I have spent
in Botswana, I have worked closely with my supervisor who is heavily involved in the BEANISH
Botswana project. This has allowed me to follow the process over time, also in periods where I have
not been present in the country.

The BEANISH Botswana team
The project was initiated by a senior researcher at the University of Oslo and representatives from the
Ministry of Science Communication and Technology at the WITFOR2 conference in 2003. The
BEABISH team in Botswana consisted of both Norwegians and Motswana. From Norway, my
supervisor spent a total of 8 months over 2 years in Botswana, providing assistance to the local
project team as well as conducting research for his PhD. In Botswana, the project has been formally
run by the Permanent Secretary in the Ministry of Science, Communications and Technology.
However, the responsibility of conducting day to day work has been with the IT department at the
Ministry of Health, through an IT manager and an IT officer. The team working directly with the
project in Botswana thus included my Norwegian supervisor, two IT professionals at the Ministry of
Health and myself. Towards the end of my stay, responsibility for the project was moved from the
Ministry of Science, Communications and Technology to the Ministry of Health and Ministry of
Local Government. Also, the IT manager in charge left his job and his tasks were taken on by
another manager in the same department.
Although the team was relatively small I interacted with several other people through my work in
Botswana. My involvement in the project has included activities such as adaptation of the software to
local conditions, planning and execution of training activities and problem solving in the pilot
districts. I have attended a number of meetings, both formal and informal, at different organisational

2

The World IT Forum investigates successful, sustainable ICT strategies in developing countries and examines different
initiatives and projects on effective, context sensitive development and use of ICT applications.
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levels. Some activities, such as visits to the pilot district, were done together with the local IT officer.
Others were done alone, or together with the Norwegian researcher.

Data collection methods
I had certain methodological “goals” to best answer my research question, and to gain the most
complete understanding possible of the structure of the Botswana health information system. First, I
wanted to talk to people at different levels of the organisational hierarchy, ranging from clinic
workers to governmental officials. Secondly, I wanted to meet people from different professions, such
as doctors, IT-professionals and bureaucrats. Thirdly, I was interested in talking to different
stakeholders both in and outside the project, such as donors and people working on similar projects
in NGOs. Lastly, I wanted to visit all the pilot districts, as they are situated in very different
environments.
Plans are however not isolated from the context they are to be executed in. Lucy Suchman (2007, p.
72) describes what she calls situated action with this analogy:
“In planning to run a series of rapids in a canoe, one is very likely to sit for a while above the falls and
plan ones decent. The plan might go something like “I’ll get as far over to the left as possible, then
backferry hard to the right and try to make it around that next bunch.” A great deal of deliberation,
discussion, simulation and reconstruction may go into such a plan. But however detailed, the plan stops
short of the actual business of getting your canoe through the rapids. When it really comes down to the
details of responding to currents and handling your canoe, you effectively abandon the plan and fall
back on whatever embodied skills are available to you.”

In other words pragmatism and opportunism complements the predefined plan. Through my
fieldwork I experienced that certain people were difficult to get hold of due to busy schedules. On the
other hand several conversations, meetings and interviews were a result of the opportunity to talk to
them “there and then”. I believe I managed to achieve all of my goals except visit all the pilot
districts. I had difficulty reaching Gumare, a remote pilot site situated far north in the Okavango
region, because organised travel with the Ministry of Health-airplane was cancelled several times and
I did not want to travel by road on my own. Appendix 2 provides an overview of the people I have
spoken to and consider as part of data material.
Several different data collection methods were used and the next section outlines how they were
conducted and what I got out of them. Regardless of data collection method I have throughout my
stay taken several photos and kept a detailed diary to keep track of my activities, observations and
thoughts.
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Interviews
As described earlier getting hold of people to interview was sometimes difficult, either because they
do not have the time, or they are out of town. Still I conducted semi-formal interviews with the
following seven different stakeholders;
-

Leader of primary health care unit at Ministry of Local Government

-

Employee at UNAIDS working with information systems

-

Monitoring and evaluation advisor at the National AIDS Coordination Agency

-

Doctor administering American PEPFAR (President’s emergency program for AIDS relief)
funding in Botswana

-

Leader of the Nutrition program

-

Two coordinators from I-TECH, a US-based organisation providing mentoring for the
monitoring and evaluation staff in Botswana.

-

Doctor at a health clinic who is also a district AIDS coordinator.

Most informants were found through the “snowball” method where one person points you to others
they know have relevant information. Each interview lasted between 30 minutes and 1,5 hours. The
interviews were all based on open ended questions and I took notes, and immediately after the
interview I would write out the interview based my notes. For the four longest interviews, I sent the
notes from the interview back to the informant for them to look through and comment if they felt
misunderstood. In all cases the notes were sent back with only minor revisions, such as corrected
figures and dates. In addition to these interviews I have had numerous informal conversations with
people involved at all levels of the project through the everyday practical work.

Fieldtrips and meetings
DHIS is piloted in four different districts in Botswana; Gaborone, South East and Kgatleng which
are all close to Gaborone, and Okavango which is in the far north in the country. During my stays in
Botswana I made several visits to the urban and semi urban districts surrounding Gaborone.
However, I was not able to reach Okavango due to lack of transport. I visited the South East district
twice and Kgatleng district three times while Gaborone district was visited more regular as it is
located in the city centre, only a few minutes from the Ministry of Health. Sometimes we would stay
an hour or two at the district health teams while other visits were just ten minutes on the way home
from the office. During these visits we would help solve practical problems related to DHIS, help
enter data or sometimes just chat. On two occasions I also visited clinics, one in Gaborone and one
in Kgatleng, too see how health data was collected and collated. These visits were good opportunities
to see what employees at the facility and district level found to be challenging and frustrating when
using DHIS. Most visits to the pilot districts were done together with either the local IT officer
working on the project or the other Norwegian researcher.
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External project funding was coming to an end shortly after my stay in Botswana. I relation to this I
participated in three “high level” meetings where the future of the project was discussed. I mostly
participated as an observer and it was a good source of information regarding what kind of backing
the project has between the stakeholders, as well as their visions for the project in the future.
An evaluation conference for BEANISH was held in Gaborone on the 13-14th March 2008.
Participants from all the involved partner countries were present and discussed the current status and
future prospects of health information systems work in the respective countries. The current state and
future prospects for Botswana was extensively discussed at this conference, providing valuable input.

Training
Approximately four weeks of my field work was spent working on a training program for 44 newly
hired monitoring and evaluation officers. The planning phase included meetings with all involved
parties, including the three different ministries involved in the project and representatives from the
University of Botswana. We held two week long courses in Gaborone, where one week was
designated for those working with HIV/AIDS data and the other for those dealing with all the other
health programs. I was also present at the introduction and closing days of a training program for the
same officers, organised by UNAIDS. In addition to the formal training I conducted some informal
sessions with managers at Ministry of Local Government as well as UNAIDS. During the two course
weeks several people involved in the health monitoring and evaluation efforts in Botswana were
present. Organising the course provided a good opportunity to get in touch with many of the
stakeholders of the project. Informal conversations and discussions with them were crucial for my
understanding of the health information infrastructure in Botswana.

Document analysis
Documents, data collection forms and minutes from meetings have been a good source of
information. I have read agreements around the BEANISH project, documents regarding the project
initiation and evaluation of the DHIS pilot project. Minutes from meetings held at ministerial level
has given an indication of what has been discussed before my stay. I have also collected a number of
data entry forms from the various health programs, showing different levels of sophistication.

Possible methodological limitations
Several factors might have influenced my research. Gaining understanding of something as “intricate”
as a health information structure requires time. A total of 3 months might not be enough to get a full
picture. However, I still feel I managed to get a relatively solid base of data to support my
understanding of the mechanisms at play. Language was sometimes a barrier to catch what was being
communicated around me. Although everyone I dealt with in Botswana spoke English, most of them
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speak Setswana as their first language. My experience was that they would speak English as long as I
was present and we were discussing things that were considered relevant to the project. However,
people often switched to Setswana if they did not think I had an interest in the topic. This happened
several times at the pilot sites which I visited with a Motswana; we would speak English for a while,
then the staff or my colleague would switch to Setswana. Exactly what I missed out on is difficult to
say.

2.4 Summary – research methods
Through the past 60-70 years a gradual change in information systems research philosophy and
methodologies has taken place. In general, qualitative methods within IS such as ethnography,
grounded theory and also action research, are now accepted as equal to quantitative research methods
when used appropriately (Avison et al., 1999). To answer my research questions regarding scaling of
health information systems in developing countries, an action research approach seems appropriate.
The aim has been to facilitate change as well as gain and communicate new knowledge. The research
project has been conducted through various ethnographic methods such as observation and
participation as well as through interviews and document analysis.
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Figure 6 - A district health team
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3 Health information systems in
Botswana
The empirical material is presented through four chapters. First, this chapter will provide a
description of the public health system in Botswana and the current health information system. The
next two chapters will address different efforts of implementing and expanding DHIS, one through
the BEANISH project, with which I have worked, and the other through the HIV/AIDS reporting
structures. The final chapter addresses the hiring and training of personnel as a collaborative effort
between several stakeholders working with monitoring and evaluation.

3.1 The Botswana public health sector
The public health system in Botswana is comprised of 3 national referral hospitals, 14 general
hospitals and 17 primary hospitals. In addition approximately 650 clinics and health posts and more
than 800 mobile stops make up the health facility infrastructure. The health system is based on
primary health care principles, where easy access to health care is a primary goal for the government.
84% of the population live within a targeted 5 km radius to the nearest health facility, and 95% live
within a radius of 8 km (Majelantle, 2007). Health services, including anti retroviral treatment
(ARV), are free or given to the population at a nominal charge. There are 40 doctors and 265 nurses
available per 100000 inhabitants. To compare with other Sub-Saharan countries, the figures are as
follows: South Africa (77/408), Namibia (30/306), Mozambique (3/21) and Malawi (2/59) (WHO,
2007).
The country is divided into twenty six health districts that are organised directly under the Ministry
of Health (MOH). The Ministry of Health is responsible for primary, district and referral hospitals as
well as for policy making and strategic development for the district as a whole. The Ministry of Local
Government (MLG) is responsible for the district health services and providing primary health care
to the population through clinics and mobile stops. In addition to the health services run by the
Ministry of Health and the Ministry of Local Government the Botswana Defence Forces also run
their own military clinics with their own information systems, for an occupational group that is
highly relevant for the country’s HIV epidemic. A few private providers are also operating. Within
the Ministry of Health several health programs are responsible for various target areas such as
Tuberculosis, Extended Program on Immunization (EPI) and Malaria to name few. While most of
the health programs are based at the Ministry of Health, some programs, mainly those addressing
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HIV/AIDS, are located under the Ministry of Local Government. Some of these programs, such as
Prevention of Mother to Child Transmission (PMTCT)3, have their own representatives at district
level, but most are pooled under a District Health Team (Sæbø et al., 2007). The District Health
Team consists of a doctor who is a public health specialist and community health nurses. They
monitor the health situation in their district and coordinate measures to improve it. IT services to the
public health system is provided by the Ministry of Science, Technology and Communication
through their Department of Information Technology. The table below shows the different
ministries’ involvement.

Ministry

Active
departments

Responsibility

Level Active

Ministry of Health
(MoH)

All health
programs

Implement policies at national level

National level,
Hospitals

Ministry of Local
Government

Dept of primary
health care

Execute policies from MoH, run
clinics. Resource allocation and
human resource management at
districts and facilities.

Districts, Clinics

Ministry of Science,
Technology and
Communication

Department of
Information
Technology

Develop, maintain, and evaluate IT
solutions for the MoH

National

Run military clinics

National

Botswana Defence
Forces

Table 3 - Ministerial involvement in the healh system (Sæbø, 2008)

HIV can be transmitted from mother to child through pregnancy and birth
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The following illustration shows a simplified version of the Botswana health system.

Figure 7 - The Botswana health system

The nature of the population distribution in Botswana, where most of the population live in urban
areas, while some live in extremely remote places make the health districts different in terms of
physical and electronic infrastructure. As an example, certain districts (e.g. Gaborone) have excellent
road access as well as possibility of internet connection, while others, such as Gumare, are difficult to
reach or they can lack basic electronic infrastructure.

3.2 The Botswana health information infrastructure
In Botswana, more than twenty different national forms are being used for weekly or monthly
reporting of health data at the districts. A large part of the information reported in weekly and
monthly reports are repeated in annual forms (Chandna & Hedberg, 2005). Health information is
collected at each health facility, sent to the health district where it is compiled and sent on to the
national level. A doctor at a clinic in Gaborone described the data collection methods of out-patient
data at the clinic where he worked; most patients are screened by nurses, and the patients the nurses
can not effectively treat themselves are passed on to the doctors. Each treatment room contains a
booklet of A2-sized forms with a list of diseases such as “diarrhoea (acute) with severe dehydration”,
“tuberculosis” or “skin conditions” (see Appendix 1). Whoever gives the final treatment, the nurse or
the doctor, creates a personal patient record and records the instance in the booklet. He said that
other professional groups, such as family planners and social workers, also see to the patients, but that
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they do not enter data in the booklets as the do not have diagnostic skills. At the end of the month a
nurse adds up the numbers for the whole clinic, writes down the total numbers on a form and sends
it to the district health team.

Figure 8 - Data collected about a patient

Figure 9 - Example of data collected at health facility – injections and dressings
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According to the doctor, the task of compiling the numbers for the clinic is one of many “nonmedical” tasks that need to be performed at the clinic. The task is done on a rotational basis, just as
being in charge of supplies change. At this particular clinic they tried to keep the reporting among
fairly experienced nurses as they need to check the data quality “on the ground” before it is being sent
upwards in the system. Now that we know where the data is coming from let’s look closer at the
health information system as a whole.
The main provider of health statistics in Botswana is the Central Statistics Office (CSO), a unit
within the Ministry of Finance, Development and Planning. They base their statistics on data from
the Health Statistics Unit (HSU), a branch of CSO in the Ministry of Health (Sæbø et al., 2007).
Due to resources problems there is a significant delay in the presentation of data. At the time of
writing the last publication from CSO is from 2004, too old to be of any value when using data as a
monitoring, evaluation and planning tool (Chandna & Hedberg, 2005; Sæbø et al., 2007). This
delay in dissemination of data has led several health programs to develop their own data collection
tools. In addition some programs are not content with the data sets collected by HSU. As an example
the Mother Child Health (MCH) program is not satisfied with how births and deliveries are covered
in the standard forms issued by HSU; stillbirths, caesarean sections, births under 2500g and some
data on complicated births are not registered. The MCH program has therefore developed their own
forms (Chandna & Hedberg, 2005). This leads to a duplication of work in which Sæbø, Braa et al.
(2007) provide two additional examples. The first example is the Integrated Disease Surveillance
Report program that collects information on communicable diseases. The program collects much of
the same information as the health statistics unit meaning identical data is being split into separate
information systems. The data is not always identical when it reaches the national level and The
authors argue that this is a sign of poor data quality. The other example provided is the Prevention of
Mother To Child Transmission (PMTCT) program and the Mother and Child Health (MCH)
program, both of which collect data on antenatal visits and births. Due to differences in resources at
the different health programs, their information systems are of varying quality. An overview of some
of the health programs, their responsibility and status can be seen in the table below.
Health Programs
Health Program
Health Statistics Unit

Responsibility
Collect and prepare routine
statistical health data

Statistical system at national
level, which is very slow with
two years of data not yet
captured. Is formally
responsible for all health data.

Monitor immunization

Have resources, independent
information system, use EPIInfo software package

(HSU)

Extended Program on
Immunization (EPI)

Status
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Prevention of Mother To
Child Transmission
(PMTCT)

Implement policies to reduce
the rate of transmission of
HIV from mothers to their
children

Have resources, donor funded,
developed independent
information system.
Overlapping data collection
with MCH.

Antenatal care
Integrated Disease
Surveillance and Response
(IDSR)

Collect and analyse data on
particular important
communicable diseases and
provide responses

Initiated as a response to the
“slowness” of the official
health statistical system, with
which it has overlapping data
collection. Has resources and
independent IS, using EpiInfo.

Mother and Child Health

Antenatal care

Little resources, collect data
from same source as PMTCT,
paper based information
system of very poor quality

Food and Nutrition

Collect and analyse data on
the nutritional status of the
population. Plan interventions
to avoid malnutrition.

Collaborates closely with
Ministry of Finance and
Ministry of Agriculture.
Action driven data collection,
but independent and
inflexible information system.

TB

Monitor TB situation

Collects patient related data
and enters it in independent
IS ( ERT.net)

(MCH)

Table 4 - Health programs-responsibilities and status. Adapted from (Sæbø et al., 2007)

The table does not provide a complete list of health programs in Botswana. In addition programs like
‘Oral health’, ‘Environmental and Occupational health’, ‘Orphan care’, ‘Home based care’, ‘School
health’ and ‘Rehabilitation and Mental health’, to mention a few, exist at Ministry of Health or
Ministry or Local Government. A plethora of information systems exist to support these programs,
both paper based systems and a diverse range of computer solutions including EPI-Info4, various MS
Excel tables and worksheets, and other software of various origins. A common for characteristic of
health programs is that they do not collaborate on information gathering, although many share the
same needs. For instance, the Health Statistics Unit, the Mother and Child Health program, and

4

Information system used to track vaccinations
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Prevention of Mother To Child Transmission (PMTCT) unit are, through separate program specific
forms all monitoring HIV/AIDS, by recording data on pregnant women tested for HIV. Given that
some programs, such as PMTCT, are especially appealing to foreign donors (who often have their
own information-for-evaluation requirements), those programs have both more resources and
incentives to develop their own information systems. The cost of trying to align with the other,
poorer programs is high.
To add to the complexity the HIV/AIDS pandemic poses a monumental challenge for Botswana and
several groups from government and civil society work with issues connected to this. To effectively
monitor the HIV/AIDS situation in Botswana, and to coordinate the work done by these groups the
National AIDS Coordination Agency (NACA – described further in chapter 7) also collects data
from the facilities (NACA, 2007b). Each district has a District AIDS Coordinator (DAC) that
collects data from the facilities and compiles it on a quarterly basis. Four times a year the data is sent
to NACA at the national level and to the health programs at the Ministry of Local Government
working on HIV/AIDS issues. The illustration below is a graphical presentation of the existing health
information system

Figure 10 – The Botswana health information system
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The fragmented structure of the health information system is outlined below. As the illustration
below shows, data is currently flowing from each facility to the district health teams. From the
district health team it is sent on to the respective health programs at national level.

Figure 11 - Current information flow in Botswana (Chandna & Hedberg, 2005)

Often there is a need to get hold of health information across ministries, which the following two
examples illustrate; according to a manager at the Food and Nutrition Program (FNP), the program
is part of larger projects outside the Ministry of Health, such as the “Food Security Program” and the
“Drought Warning Program”. The data collected on the nutritional status of children under five
years, such as underweight or stunted growth, indicate national food supplies and drought. This data
is relevant for, and also shared with, the Ministry of Agriculture and Ministry of Finance. The other
example is the Department of Primary Health Care at the Ministry of Local Government who need
to get access to data from health programs at the Ministry of Health to effectively manage primary
health care in the health districts. According to a manager in the department of primary health care
the Ministry of Health is their main source of data. They need information from programs such as
PMTCT, the Extended Program on Immunization, and from the Health Statistics Unit to run their
clinics, both with regards to manpower and infrastructure. They can for example look at a clinic, the
number of visits and advocate for more nurses. To get hold of this information they have to phone
the health program to request the information, as he puts is; “if you asked me for the latest figures on
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TB, I wouldn’t know, I would have to hear with them first” (manager, MLG). The manager seemed
frustrated of being delayed in his work and having to struggle to get hold of information that was
relevant to him. He explained how he could be talking to data clerks at the Ministry of Health that
would say that they are not in a position to give out information and that they have to hear with their
managers first; “the data is not confidential to me! I am not the media, it is “my” [MLG’s] information”
(manager, MLG). Based on these issues he viewed a more integrated health information system as a
positive change.
As seen from the examples in this chapter, there is a need for a more integrated health information
system in order to easily access data across ministries and health programs. The project I have taken
part in and studied addresses this issue, and is described in the next chapter.
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4 The BEANISH project
4.1 Research origin
The Health Information Systems Program’s involvement in Botswana started in spring 2005.The
project is made possible through funding from a project called BEANISH (Building Europe Africa
collaborative Network for applying IST in Health care sector), funded by the European Union. The
BEANISH initiative is formally a WITFOR (World Information Technology Forum) project,
proposed by EU-African partners and IFIP (International Federation for Information Processing)
(Chandna & Hedberg, 2005). The initiative seeks to involve various institutional actors, such as
governments, universities, the private sector and NGOs, to strengthen and extend an existing
Europe-Africa collaborative network. Involved countries include Mozambique, Malawi, Tanzania,
Zanzibar, South Africa and Botswana with Asian countries such as India and Vietnam as affiliated
partners The aim is to support the use and sharing of information as well as science and technology
application development to support cooperation, learning and innovation in mutually beneficial ways
in the health care sector (Chandna & Hedberg, 2005). The inclusion of Botswana in the HISP
network was one of the main goals of the BEANISH initiative. As stated in the project initiation
document, the main objective of the project is:
”To replace the multitude of data flows, electronic or paper, with an integrated DHIS in each health
district and establish an electronic data flow between each district and the national HIS database. The
integrated national system will also incorporate aggregated routine data from IPMS, other patient-based
systems, financial and personnel systems in the Government” (Chandna & Hedberg, 2005).

As the figure below shows the aim is to collect data and store it in a central data repository to make it
accessible for the actors that might need it.
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Figure 12 - Envisioned data flow with DHIS (Chandna & Hedberg, 2005)

It was a goal that the proposed system should require minimum changes in the existing systems in the
short term. In the long term it was expected that the HIS would facilitate an increased integration
and more rational data and information flows (Chandna & Hedberg, 2005). This was to be
implemented through a series of priority areas;
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-

Incorporating all relevant existing electronic health data from health care programmes on the
DHIS software. In terms of data sets, the focus during the pilot phase will be on data sets that
can easily be extracted and re-formatted to fit the integrated database to rapidly provide
useful new information and reports based on integrated analysis.

-

Establish the DHIS in the districts and use it to capture facility-based routine data, mostly
monthly, as well as basic semi-permanent data elements related to facility contact details, staff
numbers and staff training, services provided, equipment, and infrastructure.

-

Establish mechanisms for systematic extraction of aggregated data from Botswana’s Integrated
Patient Management System (IPMS) and other patient-based systems.

-

Develop capacity in Botswana to train and support health information system professionals.
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-

Integrate into DHIS other sources of data like census data on population, household survey,
birth and death register etc.

-

The current Essential Health Indicator Set was developed during 1996-2002 but has not
been implemented in a systematic manner. A priority area will be the implementation and
updating of the current Essential Health Indicator Set. This will be done gradually and it is
expected that the process will reduce redundancy and inconsistencies in the various vertical
sub-systems and data collection tools currently in use.

-

Ensure the sustainability of the application DHIS in Botswana. BEANISH shall assist
Botswana in developing capacity and skills so that the trained manpower shall be able to
modify if required, maintain the system well and generate the relevant reports. It will be
necessary to establish a Help Desk at the National Level to resolve all the operational and
technical problems of the application

4.2 Project strategy
Instead of trying to create an essential data set, as was done in South Africa, a strategy of a
“maximum data set” was adopted. A data warehouse would be used to store and distribute the data.
The rationale behind this strategy was that the programs would not have to change their data sets and
data collection tools, while at the same time be able to access data from all the other health programs.
The idea was that it would generate less resistance among the involved partners, and thus be an
attractive solution. A piece-by-piece harmonization of the data sets was planned as the programs were
enrolled in the data warehouse.
Formal ownership of the project was set up to belong to the Ministry of Science, Communication
and Technology. The project management was thus placed in the MCST IT-unit at the Ministry of
Health. The ministry of Local Government has to a very small extent been involved in project
management, even though they are one of the central stakeholders.

Figure 13 - BEANISH project organisation

4.3 Pilot project
A contract signed in April 2005 between HISP and Ministry of Communication, Science and
Technology started the local adaptation of DHIS version 1.4. The adaptation if DHIS to Botswana’s
needs were performed by developers in South Africa with assistance from one of the Norwegian
researchers. All major health programs were invited to take part the pilot period. Their data collection
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tools (paper forms) were collected and incorporated into DHIS. The user interface of the data entry
forms were modified to resemble the existing paper form with the aim of easing data entry.
Four of twenty six different districts, namely Gaborone, Kgatleng, South East and Okavango were
chosen to take part in the pilot period. The districts where chosen for two reasons; different
characteristics that represent different challenges and the proximity to Gaborone (for three of the
districts) making it relatively easy to do follow up visits. The fourth district, Okavango, was chosen as
a test of whether the vast distances and rural settlements that exist in Botswana could be handled.
The following table describes the characteristics of the four districts.
Pilot districts
District (location
of district health
team)

Size/ Population
(2001)

Characteristics

Gaborone (Gaborone)

Approx. 186000

Urban, Capital, very close to
support/head quarters (walk 5
min)

Kgatleng (Mochudi)

Approx. 60500

Semi urban, close to the city,
easily accessible for support
(30 min drive)

South East (Ramotswa)

Approx. 73500

Semi urban, close to the city,
easily accessible for support
(30 min drive)

Okavango (Gumare)

Approx. 2700

Rural, far from support (fly
1,5 hours + 1 hour drive or 15
hrs drive from Gaborone)

Table 5 - Characteristics of pilot districts

The table below shows the number of health facilities in each of the pilot districts. One can see that
Gaborone is a large urban district with a national referral- and a general hospital and several clinics.
The three other districts have several smaller health posts and mobile stops illustrating that they are
semi-urban and rural.
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District

Referral General Primary Clinics Clinics Health Health Mobile Total
Hospital Hospital Hospital w/
no
Posts
Post
Stops
beds
beds
w/
no
nurse nurse

Gaborone

1

1

-

3

21

-

-

-

26

Kgatleng

-

1

-

5

7

16

2

33

64

SouthEast

-

1

-

3

7

3

1

36

51

Okavango -

-

1

6

4

15

1

30

57

Table 6 - Health facilities in pilot districts

It was made sure that the pilot districts had adequate IT infrastructure with at least two computers
(Pentium IV-40GB). However, all the districts lacked internet/email facilities. Users from the four
districts were given a half to two days training in Gaborone on the DHIS application. The training
also covered basic computer skills for those who were new to computers. Assistance in the training
process were given by Norway and South Africa (Chandna & Shongwe, 2006).
From July to September support from HISP international, through the presence of an experienced
DHIS user, was given. During this period the team worked on several tasks; DHIS was installed in
the four pilot districts. Through close cooperation with the South African developers data elements
and data sets were defined. Extensive testing and bug fixing was done to make DHIS work optimally
for the pilot districts. During this period an IT officer with a diploma in information technology was
hired to assist with the project. At the end of August 2005 a WITFOR (World IT Forum)
conference on IT and development issues was held in Gaborone were most BEANISH affiliated
countries attended. The “Gaborone declaration” recognised the BEANISH project as a way of using
information technology in health.
In May 2006 the IT officer hired to assist the project at national level left her job, and was replaced
by a new IT officer, also he with a diploma in information technology. At the time of writing, this
officer is still with the project. Shortly after he was hired South Africa invited the IT officer to attend
a course on DHIS, but because he was hired on a temporary contract he was not able to attend.
An evaluation of the pilot districts was carried out in July 2006. An interview based approach, based
on predefined questions was used to evaluate the four districts. Even though the interview sample was
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small, the results indicated that most users found DHIS useful for data analysis, but they were
experiencing several difficulties in using the software. Health personnel reported that they had
problems entering data as the forms created in DHIS did not look like the paper forms the received
from the facilities. Users also reported that they had experiencing loosing data and thus did not trust
the system. Also, lack of infrastructure, such as email, lack of computer skills and insufficient training
were raised as other problem areas. The pilot districts also reported that weak technical support was a
problem. Several recommendations were made (Chandna & Shongwe, 2006);
1. The data capture tools should be standardised at the ministry level. All changes in the data
capture tools should be coordinated well with the IT system.
2. Conduct initial comprehensive 5-day central level training for end-users of the DHIS
application, covering general computer awareness, data capture and analysis on DHIS. The
trainings should be followed up by quarterly in-service programs.
3. Efforts should be made to avoid dual data capture and reporting system.
4. For data transfer, provide e-mail / internet access to each of the DHIS sites. In the interim
periods, memory sticks should be provided to all DHIS sites
5. The DHIS Task Force should ensure efforts put into integrated disease surveillance and
response (IDSR) are neither leveraged nor duplicated. The IT personnel should look into the
interfacing DHIS with other existing applications.
6. The DHIS application team should ensure that the data captured at the sites is not lost due
to technical reasons of the application.
However, a member of the evaluation group later told me she did not think the report reflected the
feedback given at the evaluation meeting. According to her, the main issue discussed there, except
agreeing that DHIS could be a nice software, was “what about the facilities?”. She argued that the data
quality was so low at facility level that bringing the data into DHIS would not solve many problems.

4.4 Moving past the pilot project
Two of the researchers working closely with the project were present in Botswana in October 2006.
At a meeting in the middle of October, where they were both present, Ministry of Local Government
and Ministry of Health discussed that the project was in need of project managers. According to
minutes from the meetings, it was agreed that two project managers would be hired to run the
project at national level. A job advert was written, but did not result in hiring. It was also agreed that
twenty seven information officers would be hired, one for each district and one for the national level,
with the expenses shared between the Ministry of Local Government and the Ministry of Health.
Based on having these people in place within a couple of months, a plan on how to roll out DHIS to
all districts was drafted. The plan was accepted at national level at the Ministry of Health through the
director of Policy Planning, Monitoring and Evaluation. However, it took over a year before the
information officers were hired (a process described later) and the roll out plan was not feasible
without people to work with the system.
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The same month, the BEANISH project coordinators at the University of Oslo evaluated the
BEANISH project as a whole. They pointed out that Botswana had hardly spent any of the money
given to them by the European Union. Resources were not a problem, they were just not spent. After
this realisation it took nearly a year before any noticeable action was taken in the project. In
September 2007 the information officers mentioned above was hired and a course in data collection,
analysis and use was conducted for these employees in October 2007. Both these events are described
in more detail in chapter 8. A revised rollout plan was drafted in October 2007, where the aim is to
achieve a nationwide rollout by the end of 2008. At the time of writing, this plan does not seem
realistic and yet another plan must be drafted.
As the EU funding and thus also the BEANISH project is coming to an end in March 2008 a series
of meetings in October and November 2007 addressed a new project structure and strategy. The first
of these meetings was held at the end of October 2007. The permanent secretary (the formal project
owner), the project managers at the Ministry of Health and the Norwegian researchers (including
myself) were present. At this meeting the need to advance from the pilot phase was discussed. The
permanent secretary of the Ministry of Science Communication and Technology addressed the
problem of sustainability and expressed that they already had a pilot and did not need another one. It
was decided that an implementation committee should be created to work further on such issues and
the next two meetings addressed issues related to the further implementation of DHIS in the other
districts. Several other members were now also taking part in the following meetings, including the
monitoring and evaluation managers from the Ministry of Local Government and representatives
from the primary health care department at MLG. Representatives from “external” organisations,
such as BOTUSA5 and I-Tech6, were also present. The main topic of the meetings was how the
project practical ownership, should be transferred from the Ministry of Science Communication and
Technology to the Ministries of Local Government and Health. Participants from the two ministries
discussed that the Ministry of Local Government up to this point hardly had been involved in the
project, and that they needed to take on a more central role. According to the participants from the
Ministry of Local Government, some people might have been involved, but they had failed to
conceptualize and communicate what was happening to the rest of stakeholders at the ministry.
Several of the meeting participants voiced their concern that the project had become the Ministry of
Science, Communication and Technology’s “baby”, and that the project had been associated with
individuals within the IT department at the Ministry of Health instead of through health programs
and the primary health care department.

5

BOTUSA is a Botswana – USA partnership. BOTUSA manage the “United States President’s Emergency Plan for
HIV/AIDS Relief” – fund in Botswana.
6
I-Tech is a Washington based organisation working with training and education in relation to HIV/AIDS
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Around this period MOH set aside funds (1 million Pula/approximately 800 000 NOK) for further
work on the DHIS implementation. In addition, equipment such as computers, printers, modems,
UPS and external hard disks were procured and delivered to the ministry late in February 2008.
However, when visiting Botswana again in March 2008, no activity around the steering or
implementation committees had taken place and the rollout was not started.
While the BEANISH project has been moving at a slow pace, DHIS came to use in a different
project in Botswana. As described earlier, the projects relating to the HIV/AIDS pandemic receives a
lot of resources and separate reporting systems are used to monitor the development and treatment of
the disease. The following section describes the reporting mechanisms for HIV/AIDS data, their
electronic HIS and how DHIS has been used as a central component in this system.
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5 eBHRIMS
Electronic Botswana HIV Response Information Management System
In 2004 UNAIDS, the United Kingdom and United States co-hosted a high level meeting at which
key donors reaffirmed their commitment to strengthening national AIDS responses led by the
affected countries themselves. To achieve the most efficient use of resources by avoiding
fragmentation and duplication of work, and to ensure rapid action and results-based management the
“three ones” principles were developed;
-

One agreed HIV/AIDS Action Framework that provides the basis for coordinating the work
of all partners.

-

One National AIDS Coordinating Authority, with a broad-based multisectoral mandate.

-

One agreed country-level Monitoring and Evaluation System (UNAIDS, 2007)

Principle number two was implemented in Botswana in 1999 when the National AIDS
Coordination Agency (NACA) was formed as the secretariat for the National AIDS Council, headed
by the Presidents office. NACA’s mandate is to coordinate and facilitate the nation’s response to the
HIV/AIDS pandemic. Through cooperation with, and guidance from, government, development
and civil society partners, this involves identifying key strategic priorities in the war on HIV / AIDS,
developing and supporting programs and policies that can deliver on these priorities, and developing
tools and mechanisms to monitor and evaluate progress in the war on HIV/AIDS (NACA, 2007a).
In the context of this thesis the third and last point is the most interesting. The national monitoring
and evaluation tool NACA is responsible for is called the Botswana Health Response Information
Management System (BHRIMS). BHRIMS is constituted by a range of paper based monitoring
tools, for different levels and units. Ideally, every ministry and sector should monitor their
HIV/AIDS responses and share the information with BHRIMS through these reporting tools.
Several of the paper forms are collected by the district AIDS coordinators, while data coming from
the clinics are in some districts collected and aggregated by the district health teams.
According to a manager at UNAIDS working with BHRIMS, the paper based system was well
developed, but there was challenges related to the data being on paper. The lack of storage and
analysis opportunities was mentioned as problems with a paper based system, but the main problem
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was that it slowed down feedback mechanisms from the BHRIMS head quarter back to the districts.
After each quarter it took a long time to compile the reports as well as send them to the head
quarters. By the time head quarters had looked at the report and given feedback to the districts on
appropriate actions, three months often passed.

5.1 Acquiring an electronic system
Due to the challenges described earlier regarding use of a paper-based system, MLG needed an
electronic system to handle the HIV/AIDS data that they tracked. This system would be the
“electronic” version of the BHRIMS paper based system hence the acronym “eBHRIMS”. From
2004 and early 2005, MLG started looking for a system with the goal empowering the districts and
archiving data at central level. Some user requirements for the intended system were put down, the
following being the most central:
-

Ability to track the Ministry of Local Government’s indicators

-

A module to track the districts evidence based plans

-

A reporting module that allowed for standardised BHRIMS reporting across the districts.

The Ministry of Local Government’s need for a monitoring tool was presented to the BHRIMS
Informatics Technical Working Group (TWG). The Informatics TWG is a sub-committee of the
greater BHRIMS TWG and consists of informatics specialists from the government and stakeholders.
At this time DHIS had not been introduced in Botswana. Through the Informatics TWG, Ministry
of Local Government carried out evaluations of various systems that were already in-country and the
UNAIDS Country Response Information System (CRIS) was chosen for the following reasons:
-

It had an indicator module

-

UNAIDS provided in-country support

-

UNAIDS provided the software free of charge

A Pilot was carried out in four districts: Jwaneng, Gaborone, Molepolole, Mahalapye. During the
pilot phase Peace Corps Volunteers were present at the sites, working with the district AIDS
coordinators. According to the UNAIDS manager they bridged the IT capacity gap that existed as
they had quite good IT skills. In the evaluation of the pilot project in these four districts it was
pointed out that CRIS was a strong analysis tool through the use of pivot tables, but that there was
little capacity to use them since a very small number of the district AIDS coordinators knew how to
use Excel pivot tables for reporting and analysis. Based on feedback from the users of CRIS, the
Ministry of Local Government required that the following two issues had to be addressed before they
would move on with the project; first of all the users struggled with the user interface. The response
to this was that further training on CRIS would be provided to enable the district AIDS coordinators
to use it with greater ease. Secondly, the Ministry of Local Government required a reporting tool to
get standardised reports. An Access based report generator was created. The generator created reports
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by pulling data from CRIS and presenting it through tables and graphs in a standardised layout in
Word.
In March 2006 district AIDS coordinators in all districts attended training on CRIS. It confirmed
the challenge they faced in the pilot districts;
“It was very, ehm interesting!”At the training it was evident that there were huge gaps in ICT
capabilities.” [Manager UNAIDS]

However, CRIS was rolled out to all districts and feedback from the training to the technical working
group resulted in a national ICT assessment conducted at both the district health teams and district
AIDS coordinators offices. The assessment gave an overview over issues such as who worked where,
what skills they had, what they used their computers for etc. As a result of this ICT assessment, the
BHRIMS Technical Working Group commissioned the development of a monitoring and evaluation
curriculum, and a separate IT training schedule for government officers to increase ICT and
monitoring and evaluation capacity. The IT courses comprise of basic, intermediate and advanced
levels which all officers should be taken through. At the time of writing, most district AIDS
coordinators have undergone both computer and monitoring and evaluation training. When training
for another system7 was conducted a year later there the UNAIDS manager noted that there was an
“obvious” difference in computer knowledge.
“This means that focus can now be shifted to data use and analysis as opposed to IT related issues. It
felt motivating!” [Manager UNAIDS]

With CRIS rolled out to the districts, 21 out of 27 districts reported immediately using eBHRIMS,
according to the manager at UNAIDS. This represents over 75% of all districts and many of these
districts had Peace Corps Volunteers. In 2007 the Peace Corps Volunteers left and although not
confirmed, the UNAIDS manager felt the response rate had gone down. This can mean the Peace
Corps Volunteers did not only help with IT related issues, but also helped obtain the data from the
clinics. According to the manager, one of the greatest problems they encountered when rolling out
eBHRIMS was computer viruses in the districts. The district AIDS coordinators run stand-alone
computers and are thus not connected to the government network. Many do not have Internet
access to update their anti-virus definitions which requires them to personally approach the IT
officers for support.

7

The training was conducted to teach the district AIDS coordinators to use DHIS as data entry tool
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5.2 Interfacing with DHIS
The evaluation of CRIS from the pilot phase showed that the users struggled with the user interface.
When providing more training showed not to be sufficient it was decided to create a simpler interface
for data entry. At this time the BEANISH project was established in Botswana and DHIS was
presented to members of the project group as a customizable, flexible tool. This way they got in
contact with South African DHIS developers as well as the researchers working on the BEANISH
project to plan the creation of an interface between the two systems. The working team has mainly
consisted of the UNAIDS manager, the BEANISH project manager, South African DHIS developers
and a Norwegian researcher. The project was conducted through a collaboration with the National
AIDS Coordination Agency, the Ministry of Local Government and the UNAIDS/CRIS unit. A data
file in DHIS was created according to NACA’s specifications, and a one way interface allowing
export on a format compatible to CRIS was created. Although DHIS had many of the same
functionalities for analysis as CRIS, it was decided to use it only as a data entry tool. A switch-board,
in essence a menu taking the user from the existing software to a DHIS data entry screen, was
created. From within DHIS it is possible to navigate to use the rest of the software, but through the
switch-board the only access is to enter data. The following two pictures show the switchboard, in
which the user can choose to enter different data. They will then be taken to the DHIS data entry
screen, which can be seen in the second picture.
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Figure 14 - The eBHRIMS menu, bridging DHIS and CRIS

Figure 15 - Data entry screen in DHIS for the HIV/AIDS program run by NACA

In months after implementation the way DHIS was used by NACA changed gradually. As users,
especially at the national level became accustomed to using DHIS, functionalities not linked from the
switch-board began to be used. Excel pivot tables were used directly from DHIS and thus
shortcutting the import/export process to perform it in the UNAIDS software. Another example of a
gradual adoption of DHIS by NACA was the use of data quality checks, a feature available in DHIS,
which was attractive due to the poor quality of data collected. At the time of writing data quality
checks are implemented, this way expanding the use of DHIS (Sæbø, 2008).
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In the opinion of the UNAIDS manager, the advantage of the DHIS interface is that data entry is
quicker, leading to shorter data processing time. They experienced some problems with data integrity
when transferring data between DHIS and CRIS and DHIS has had a few bugs. Getting a stable
system has been time consuming. In the end of July, beginning of August 2007 all district AIDS
coordinators were trained using DHIS as the data entry module. According to the UNAIDS manager
the name eBHRIMS was chosen to create ownership of the monitoring and evaluation tools.
BHRIMS is a familiar name and one would not have to explain all its constituent parts or other
modules that may be built in at a later stage.
The picture below sums up how DHIS and eBHRIMS relate to each other. Both the district AIDS
coordinator and the health information officer at the district health team enter data from the clinics
using DHIS, but are using two different data files. The data going to NACA is exported to their
software CRIS, and the data both from the district health team and the district AIDS coordinator’s
office is then transferred to national level. The data can be analysed at the district level using both
DHIS and CRIS.

Figure 16 - DHIS and eBHRIMS

Up to now I have described the complicated nature of the Botswana health information system as
well as projects that are aiming to improve it. The final empirical chapter is an account of a
collaborative effort of hiring and training health information officers for all the districts.
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6 Collaboration efforts and the way
forward
As a step towards strengthening the data quality and thus the monitoring and evaluation efforts in
Botswana BOTUSA decided to fund 44 new monitoring and evaluation officers. The officers are
hired by the Ministry of Local Government, but funded for three years by BOTUSA, with the aim of
getting them absorbed into government when the funding period ends. Half the monitoring and
evaluation officers will be working at the district health team, while the other half will assist the
district AIDS coordinators. By hiring more monitoring and evaluation officers for both offices an aim
is to increase information sharing between the two offices. Their main purpose will be
“to assist the district health team in monitoring and evaluating all primary health care programmes and
particularly the HIV/AIDS programmes at district level. This will be with the view to monitor progress
of the DHT in implementing primary health care programs and effectively utilize data to facilitate
decision making within the district and the central level”(I-TECH, 2007).

The officers are expected to work with health facilities staff in the district and programme managers
at district health team and central levels in government, such as the Ministry of Health and Local
Government.

6.1 Training
Two identical week long courses were arranged to prepare the new government employees, the first
two weeks of October 2007. The first course was held for the monitoring and evaluation officers
working with the district AIDS coordinators, the second was for the officers based at the district
health teams. The courses were prepared in collaboration between the Department of Library and
Information Studies at University of Botswana (UB) and a medical doctor from Mozambique with
experience in similar courses. The course consists of three themes: (a) health systems in general, with
focus on the structure, operation and challenges of the relevant health care delivery level, (b)
information cycle as a tool that encompasses all health data chores and feeds the planning cycle.
Focus is given to the need of quality data – that is, data which is complete, correct, consistent and
timely. Relevance is also given to the use of information to support decision-making, planning and
evaluation at all levels of the health system, (c) health management information systems in
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perspective, with focus on current developments and the causes of success and failure in different
contexts (Moahi et al., 2007).
Through a series of meetings in the weeks preceding the course it was decided that the course
material should be developed as a joint effort between the academic staff at UB and persons with
“HISP” experience. Two of the HISP facilitators were based in Norway and Mozambique as the
course material was developed and this caused some difficulties for the UB staff, but all in all the end
product was successful. The course, held at the university, had a combination of theoretical (e.g.
monitoring and evaluation, data quality, collection, analysis, presentation and basic epidemiology)
and practical content (use of DHIS and eBHRIMS/CRIS). The participants were generally content
with the course (Lidikwe, 2007).
Aside from the obvious result of increasing the competencies of the newly hired employees, these two
weeks also served as an arena where different actors working with health information were brought
together. Staff from the University of Botswana, Ministry of Healh, Ministry of Local Government,
NACA and UNAIDS were present at the training. Two representatives from the International
Training and Education Centre on HIV (I-TECH) were also present. This Washington based
organisation will develop and conduct a mentoring program for the newly hired monitoring and
evaluation officers. I heard several times during these two weeks that staff and facilitators found it
useful to meet and get an overview of the persons working in the field.
Most of the 44 monitoring and evaluation officers were between the age of 20 and 25 and recent
graduates from the university in social sciences, such as statistics, demography, economics and
sociology. However, none of them had health background. Through the course it became quite
evident that equipping them with knowledge of basic epidemiology is important. An IT skill
assessment carried out by I-TECH showed that the newly hired officers had varying IT skills. The
group working with the district AIDS coordinators had generally better skills than the district health
team group.
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Figure 17 - Training of monitoring and evaluation officers October 2007

6.2 Adoption of the monitoring and evaluation officers in
the districts
Starting their jobs in the field proved to be a challenge for the newly hired monitoring and evaluation
officers, especially for those going to the district health teams. The districts did not seem to be
prepared for their arrival. Several of the officers did not know what district they were moving to, just
a few days before they were supposed to report for work. I overheard frustrations during the course
such as “where am I going? Do they know I am coming? Where am I going to live?” etc. Speaking to
a girl a few days after she started her job illustrated this lack of planning for their arrival; when she
had reported to work the first day she was told to clean floors. Situations like this made several of the
officers frustrated and I was asked “don’t they need us?”. This impression was confirmed through
reports from a delegation from I-TECH, the two ministries and other partners who travelled through
15 districts the last three weeks in February 2008 to see how the monitoring and evaluation officers
were doing. A participant of this delegation pointed out that they saw a difference of how the officers
had been welcomed and included at their workplaces, with the district AIDS coordinating assistants
having a noticeably easier start at their jobs. The district AIDS coordinators offices are small,
consisting of only two to three people. According to the I-TECH representative they generally
seemed to appreciate the extra help. Her impression was that they to a larger extent than the district
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health team managed to give them concrete tasks and introduce them to the relevant people to
conduct their job. She also pointed out that while the district AIDS coordinators offices are geared
towards monitoring and evaluation, the district health team’s primary task is health care with
monitoring and evaluation being just one of many activities; “the DHT is just so diverse”
(representative, I-TECH). While the district health team collect, compile and submit a multitude of
forms on a monthly basis going to different health programs, the district AIDS coordinators office
deal with fewer forms and produce one quarterly report to the Ministry of Local Government.
According to the same representative from I-Tech the officers at the district health team work with
doctors and nurses, but they struggle with the health terminology; “Questioning the data quality is
difficult when you don’t know what the words mean […] for example the ‘ number of people initiating
NVP’” (representative, I-TECH).

6.3 BEANISH evaluation – planning the future
As the BEANISH project came to an end in the end of March 2008 an evaluation conference was
conducted in Gaborone. Participants from the European Union as well as all partner countries
(Botswana, Mozambique, South Africa, Malawi, Tanzania, Ethiopia and Norway) were present. The
conference was a good opportunity for all the Botswana partners to get together. Representatives
from all ministries, the University of Botswana, coordinators from the University of Oslo and the
district health nurses from the pilot districts were present. As was the head of the Health Statistics
Unit and representatives from UNAIDS, NACA and BOTUSA.
One of the aims of the conference was to evaluate what the partner countries had accomplished
through the three year long BEANISH project period. However the focus was on strategies for the
future implementation of DHIS in all countries, and especially in Botswana. Through the conference
the stakeholders present discussed issues such as technical challenges and the importance of local
ownership. The participating Botswana partners agreed that the project needed to be viewed as
something more than an IT project. The importance of local ownership and involvement of the
Ministry of Local Government was emphasized.

6.4 Summary of empirical chapter
Botswana is one of the most affluent countries in Africa, but they are experiencing many health
related challenges, especially in relation to HIV/AIDS. Monitoring the health situation is challenging
because many of the many involved actors and the fragmented nature of the existing health
information system. Through the BEANISH project one is trying to make data more accessible for
the health programs and involved ministries by storing health data in one central data repository.
However, getting health programs involved as well as spreading DHIS to all health districts has
proved difficult. Although the BEANISH project has faced difficulties, it has achieved success
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through partnership with the organisations responsible for HIV/AIDS monitoring and evaluation.
DHIS is therefore present in all districts, but only in offices working with HIV/AIDS related issues.
The hiring and training of 44 monitoring and evaluation at the end of 2007 was a cooperative effort
between involved ministries, training institutions, donors and researchers.
I will now look closer at the empirical material by analysing it further in relation to theoretical
concepts outlined in chapter two.

83

84

Part three

Analysis, Discussion and
Conclusion

85

86

ANALYSIS

7 Analysis
Including Botswana in the HISP network was one of the primary goals of the EU funded BEANISH
project (2005-2008). While Botswana definitely has been included as part of the larger south-south
network, the progress in-country is slow. A pilot project, where DHIS was implemented in four out
of twenty-six districts, was initiated in July 2005 and evaluated a year later. From the time of the
pilot-evaluation up to now, a few project activities has taken place; hiring and training of monitoring
and evaluation officers took place in October 2007, the project was officially transferred from the
Ministry of Science, Communication and Technology to the ministries of Health and Local
Government in the end of 2007 and equipment was acquired in March 2008. However, the
BEANISH project has still not implemented DHIS at the district health teams in the 22 remaining
districts, and no official rollout plan exists at the time of writing.
The current state of the health information system in Botswana, as well as within the BEANISH
project organisation, both hinders and enables scaling of an integrated health information system.
Based on my empirical material obtained through practical work in Botswana I will in this chapter
outline some of the structural factors that have implications for the expansion of DHIS in Botswana.

7.1 Fragmentation
The health information system in Botswana can be characterised as highly fragmented. There are
several health programs that are all using different data collection and analysis tools. The programs
have varying resources, and thus these tools are of varying quality. The horizontal information flow
between the different programs is limited, which manifest itself in a duplication of data. Several
programs collect nearly identical data elements; one example is that three different programs or units,
the Health Statistics Unit (HSU), the Prevention of Mother to Child Transmission and Mother to
Child Health (MCH) program, collect information on antenatal visits and births. Another example is
the Integrated Disease Surveillance Report program that collects information on communicable
diseases. The program collects much of the same information as HSU meaning identical data is being
split into separate information systems.
Secondly, fragmentation is present at ministerial level as there are several ministries involved in
provision of health care and health data. The table below sums up the involved ministries and their
responsibilities.
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Ministry/Unit

Active
departments

Responsibility

Active level

Ministry of Health
(MOH)

All health
programs

Implement policies at national level

National level,
Hospitals

Ministry of Finance
and Development
Planning (MFDP)

Central Statistics
Office (CSO)

Produce yearly health statistics
publication

National

Ministry of Local
Government (MLG)

Dept of primary
health care

Execute policies from MoH, run
clinics. Resource allocation and
human resource management at
districts and facilities.

Districts, Clinics

Ministry of
Communication,
Science and
Technology (MCST)

Department of
Information
Technology

Develop, maintain, and evaluate IT
solutions for the MoH

National

Run military clinics

National

Botswana Defence
Forces

At national level, duplication of work does not seem to be an issue as is the case with the health
programs. However, the information flow between ministries seems to be problematic, especially
between the ministries of Health and Local Government; a public health specialist working with
primary health care at the Ministry of Local Government explained how he struggled to get hold of
data from the Ministry of Health even though MLG is the implementer of MOH’s policies.
According to him, about 90% of the health data collected to the health programs comes from the
units that MLG is responsible for. To get hold of these data that are necessary to run the districts
effectively they need to contact the health programs directly at the Ministry of Health and it slows
them down.

7.2 Reasons for HIS fragmentation in Botswana
A health information system reflects the health care organisation it is part of. In case of Botswana the
fragmented structure described above with several ministries and health programs responsible for
health care provision leads to the collection, transmission and use of data happening in an
uncoordinated fashion. Two other reasons for the HIS fragmentation in Botswana are described
below.
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Dysfunctional official health statistics system
The Health Statistics Unit (HSU) at the Ministry of Health is responsible for providing the Central
Statistics Office (CSO) with health data. Each month a form consisting roughly 600 data elements is
collected from all clinics, health posts and mobile stops. The data is aggregated for the district and
sent to HSU at the national level. HSU’s purpose at the national level, however, is not to support
health management, but to produce a yearly book of statistics. The dissemination of statistics from
HSU is a slow process. According to the director of HSU the 2004 health statistics report is about to
be published sometime early in 2008. The backlog of health data from the districts at the HSU office
is thus four years. For all practical purposes, four year old health data is not useful for health
administration, leading to health programs developing their own data collection routines in parallel
to HSU’s. PMTCT is an example of a program that has developed separate data collection routines
as a response to the lack of timely data. In addition to being disseminated at a slow pace, some
programs, such as Mother and Child Health was not content with how the data relevant to their field
was collected and has therefore developed their own reporting tools

Donor funding
Fragmentation of developing countries’ health information systems is partly an unintended
consequence of donor funding (AbouZahr & Boerma, 2005). With increased amounts of funding
there is a growing demand for monitoring and evaluating the results. While this phenomenon is not
specific to any country it is definitely an issue in Botswana. With one of the world’s highest
HIV/AIDS rates most of the donor activities in Botswana are targeted towards this problem. The
Prevention of Mother to Child Transmission unit for example has its own monitoring and evaluation
officers in the districts, using separate software. They are often physically separated from the district
health team that is compiling data from most other programs. According to a project member
PMTCT was initially quite eager to participate in the project and adopting DHIS to collect their
data. They were not only willing to enter their data through DHIS, but they also used the
opportunity to modify their datasets. As the project came to a standstill after the pilot evaluation they
can at the time being not use DHIS.
As a response to the HIV/AIDS pandemic the National AIDS Coordination Agency was created to
effectively coordinate interventions. Several donors work closely with NACA; BOTUSA a BotswanaUSA partnership, managing funds from the US President’s Emergency Plan for AIDS Response is
one such organisation. UNAIDS is another organisation, involved directly with NACA as
consultants, e.g. for monitoring and evaluation issues. As explained in detail in chapter 6, NACA has
in cooperation with Ministry of Local Government hired people to monitor and coordinate
HIV/AIDS interventions at district level. Although they, to a certain extent, are dependent on data
collected by the district health team they have created a separate, well functioning reporting structure.
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Although donor funding is leading to fragmentation in Botswana it also brings about positive ‘spinoffs’ to others working with monitoring and evaluation. An example of this is the involvement of ITech, the organisation working with mentoring and competence building for the newly monitoring
and evaluation officers. Although they have a specific focus on HIV/AIDS related questions, the
monitoring and evaluation officers working with all other programs also receive training and
mentoring.

7.3 Fragmentation and complexity: implications for scaling
of DHIS
Fragmentation, both at program and ministerial level leads to the health information system being
complex. Complex systems have been characterised as heterogeneous collections of actors that
interact with each other, but that lacks a central hierarchical structure that governs and produces
outcome (Urry, 2003). As shown earlier, the health information infrastructure in Botswana consists
of several groups of actors. The health programs, ministries, donors and aid organisations described
above constitutes only parts of the health structure. In addition there are twenty six health districts
with district health teams, the core unit for collection and aggregation of health data. The districts are
different with regards to demographics and physical and electronic infrastructure. While most of the
population lives in urban areas in the south eastern part of the country, some districts, such as
Kgaladi towards the Namibian boarder and Okavango in the north are rural and sparsely populated.
An ICT assessment conducted by NACA in June 2006 showed that the districts had varying quality
of hardware, software and network connections. As an example they found that some districts, for
example Gaborone and Francistown, had a network connection while others, such as Mahalpye
didn’t. Mabutsane had a network connection but no cabling was available in the health offices
(NACA, 2006).
While many of these diverse actors interact with each other to provide and use health data, there is
no central structure governing dictating how it is done. Using some of Plsek and Greenhalgh’s
(2001) characteristics of the properties of complex adaptive systems (presented in chapter 2.5) we can
further analyse the complexity of the Botswana health information system.
First, they argue that a complex adaptive system has “fuzzy boundaries” where the agents’
membership can change, and they can simultaneously be members of several systems. Looking at the
health information system in Botswana it is difficult to say where it starts or stops, in other words
where the exact boundaries are; it can for example be viewed as the actual technical infrastructure,
routines and practices, legislation etc. In addition external ministries and organisations are indirectly
involved in the system as they are dependent on information, provide funding and so on.
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Secondly, the authors argue that the agents in a complex adaptive system act on internalized rules and
that they are adaptive. This means that the systems have no central governing structure, but all agents
interact based on internal mechanisms such as instincts and mental constructs to achieve their own
goals. The health information system in Botswana is not governed by a central authority, and there is
not one common data standard for collection of health data. The different agents, such as health
programs, are adaptive in that they collect the data that are relevant for their own needs. To illustrate
with a previously mentioned example; the Mother Child Health (MCH) program was not satisfied
with how births and deliveries are covered in the standard forms issued by the Health Statistics Unit.
Stillbirths, caesarean sections, births under 2500g and some data on complicated births are not
registered and MCH program has therefore developed their own forms (Chandna & Hedberg,
2005).
Thirdly, Plsek and Greenhalgh (2001) argue that a property of complex adaptive system is that
systems are embedded, or nested, within other systems and that they co evolve. This way we cannot
fully understand the agents within a complex adaptive system without reference to the other agents.
In the Botswana health information system there is cooperation and coordination across
organisational boundaries, sfor example in the form of data sharing between ministries and from
health programs to donor agencies. To illustrate; the Food and Nutrition Program collects data that
is used by the Ministry of Finance and Development Planning as well as by Ministry of Agriculture.
The health information itself and the health programs are thus part of not one, but several systems
simultaneously.
Plsek and Greenhalgh (2001) further argue that a complex adaptive systems follow a non-linear
pattern that leads to unpredictability. Small changes in the system can lead to unintended
consequences in other parts of the systems, and predicting what will happen is therefore challenging.
Adding to this, the heterogeneity of the actors and complex nature of the health information system
in Botswana, as described above, has several implications for the scaling of DHIS. Some of them are
described below.

Challenges for the project management
One of the implications of a complex and unpredictable health information system is that it is
challenging to manage a project set out to improve it. The complexity of the situation makes it
difficult to get an overview over the involved stakeholders and tasks that need to be completed. The
BEANISH project has lacked project management that is able to see the totality of the project. As an
example of how the project management has struggled with gaining overview of the project they
were, in September 2007, not able to provide a list of all the current health programs in Botswana.
One of the persons working daily on the project is hired as an IT support employee. Although he has
technical knowledge and is able to handle most practical and technical problems, he does not have a
health or management background.
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The lack of good and mindful management led to problems as potential beneficiaries and partners
started to view the project as a whole negatively. As an example, through meetings with a potential
partner in the HIV domain in October 2008 it was obvious that they looked at DHIS in a negative
light, manifested through poor relationships with the IT department at the Ministry of Health.

Different frames of understanding
There are several stakeholder groups involved in the BEANISH project. Based on their background,
position and knowledge base they have different perceptions of what the project should accomplish
and what define project success.
The implementation of DHIS as an electronic health information system requires a certain degree of
computer skills, although most of the technical aspects are taken care of by contracted South African
developers. Despite that an electronic health information system principally is an issue of public
health and health administration the project was established in the Ministry of Science,
Communication and technology, through a sub-unit of Ministry of Health. The project was thus set
out to be an IT project rather than a health project from the start. Although there were some
involvement from health professionals and health programs in the beginning of the project it was not
sufficient to create ownership with the health stakeholders. Within the group working most closely
with the project the implementation of DHIS then has then been viewed as a range of technical
issues, such as acquiring computers, provision of infrastructure and so on. When, for example, there
has been talk about hiring more staff, either for project management or officers for the districts the
project management has emphasized that IT-support staff should be hired, not someone with a
health background.
Through conceptualizing the scaling of an information infrastructure as a series of translations, Sæbø
(2008) also points to some of the different views people have on using DHIS as an electronic health
information system and the BEANISH project in Botswana; by adopting a strategy of creating a data
warehouse instead of a minimal dataset (as was done in South Africa) DHIS was seen as a vehicle for
integration of health programs by highlighting double reporting and the need for data “clean-up”.
Sæbø (2008) argues that DHIS also has been viewed as a data entry tool when it became part of the
HIV/AIDS reporting system eBHRIMS, and as a data quality validation tool as the use of DHIS
became more widespread at NACA. In addition it has been viewed as an educational tool through
training programs conducted in collaboration with the University of Botswana. Researchers involved
in the HISP project have experience from implementing DHIS in other countries. This has
influenced their view of the project, as the case of Botswana is compared with experiences from
different countries and contexts.
Different groups have different frames of understanding, mindsets or logics based on tacit, or
embedded, knowledge. Using a metaphor of evolution, where species evolve in different direction
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when isolated, the perceptions about the project continue to evolve in relative isolation due to the
fragmented structures and lack of communication between groups. Coordinating people with
different “frames of understanding”, logics or mindsets have been challenging. The BEANISH
evaluation conference held in Gaborone in March 2008 was helpful when it came to getting a
common understanding of the challenges the project is facing. To mention but a few, representatives
from all involved ministries, the pilot districts, and the project management was participating along
with delegations from the BEANISH partner countries. It was discussed and agreed that issues such
as user involvement increased ownership is crucial to make the project work.

Local ownership
The project progress has been limited without the external “push” from the other HISP nodes,
mainly through researchers from the University of Oslo and software developers from South Africa.
Several involved persons working directly or indirectly with the project in Botswana shares the
perception that the activity level is low when representatives from the University of Oslo is not
present. A number of “core” plans have been drafted in cooperation between the University of Oslo
and the Ministry of Health throughout the project, without being implemented by the project team
at MOH. In October 2006 plans were made to hire both two BEANISH project managers at
national level and monitoring and evaluation officers for all districts. The monitoring and evaluation
officers were employed a year later, as a result of a push from the Ministry of Local Government and
BOTUSA. The project managers are still not hired. In January 2007 a rollout plan was approved.
The aim was a national rollout by December 2007, which did not happen. The second rollout plan
was accepted in October 2007, with an aim of completing a rollout by December 2008.
Some of the problems can be linked to the lack of the Ministry of Local Government’s involvement.
MLG, being the responsible unit for primary health care provision in the districts and for
implementing the Ministry of Health’s policies have hardly been involved in the BEANISH project
up to now. Partly because the project was defined as an IT project from the beginning, and partly
because the project partners from MLG has changed at least three times at they have changed staff.
The formal ownership of the project was in the end of 2007 moved from the Ministry of Science,
Communication and Technology to the ministries of Health and Local Government with the aim of
including the affected partners more.
I have in this section looked at how structural factors such as fragmentation and complexity of the
health information system influence the scaling process. In the next section I will take a closer look at
the kinds of human capacity that are important to create a well functioning health information
system. It will consider the local resources in Botswana and factors that influences the availability of
these human resources.

93

ANALYSIS

7.4 Health information system capacity in Botswana
Problems with scaling and sustainability are, as outlined in a previous chapter, linked to the degree of
local capacity. So far I have mainly addressed the capacity to manage the project. Applying Sahay and
Molla’s (2007) framework for analysing health information systems capacity (as described in chapter
2.7) to the Botswana context highlights the skills and capacity available to the project team
attempting to implement DHIS.
The first capacity component, technical informatics, covers two aspects; the ability to develop the
software, and the ability to customize and implement it. So far BEANISH Botswana has been
dependent on South African software developers. However, the private sector in Botswana pays
fourfold of the public sector (Sæbø, 2008) so keeping qualified developers in the public sector might
be a challenge. At the moment customizing and installing the software can be handled by a handful
of people in Botswana. Being few makes them vulnerable if there is staff turnover. However, it
requires fewer skills to perform these tasks than for software development and it should thus be easier
to get qualified personnel to perform this job.
The second capacity component, the public health domain, covers knowledge about epidemiology as
well as skills related to analysing and using the information collected. The University of Botswana
offers one course in epidemiology for their second year students through the Department of
Environmental Health at the Faculty of Health Sciences. Some public health issues are expected to be
covered in a course called “Patient, physician and society”, in the new medical degree starting in
August 2008. The knowledge about how to use indicators and the capacity to analyse the data
collected is limited at the district level. Both I, through my personal visits in the pilot districts, and ITech, through their tour to 15 health districts in February 2008, saw very limited data use in the
districts. The district health nurses and the monitoring and evaluation officers mostly collect,
aggregate and send the data upwards to the national level. As for data use at the national level, I have
not investigated this in detail. However, there are some indications that the analysis and use of data is
limited; an external consultant conducting courses in data analysis for program managers explained
that many struggled to understand the logic and simple mathematics behind indicators and modes of
analysis. Secondly, although some programs (e.g. the Nutrition Program) have indicator based data
collection tools, most programs don not.
The third capacity component refers to the understanding of the implementation and use context as
well as an overview of the health system and data flows. Acquiring this knowledge requires a degree of
sociological orientation as well as continuous engagement with the field realities (Sahay & Molla,
2007). It can be argued that the researchers involved in the project as well as those providing
technical support to the pilot districts have gained a good understanding of work practices through
repeated field visits. The project managers however, are seldom or never in the districts or at clinics
and lack a holistic overview of the work practices and its challenges. Gaining knowledge about the
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health system and official data flows are more easily obtainable through training material and the
project team has a good overview of this.
In addition to these three components I argue that health- and monitoring and evaluation
personnel’s computer skills, as well as a country’s ability to conduct computer training are important
parts of health information system capacity. Basic computer skills are crucial to be able to submit and
analyse data electronically. Having more high-level IT skills, such as dealing with computer viruses is
also important to avoid delays in reporting data. All pilot districts as well as at the district AIDS
coordinator offices have experienced problems with data loss or the computers shutting down due to
viruses. At the district health team in Gaborone, I was told they did not enter data for several months
“[…] because the computer was broken” (data clerk, Gaborone). The level of computer skills among
health- and monitoring and evaluation personnel in Botswana is generally low. A skill assessment of
the newly hired monitoring and evaluation officers conducted at the training in October 2007
showed that the majority of the officers had either basic or intermediary IT-skills, while a small
subset had very low computer literacy (I-TECH, 2008). The capacity for providing computer
training is however very good in Botswana. Several organisations, such as I-TECH and the Institute
for Development Management (IDM) conduct ICT assessments and are able to provide
differentiated computer training. The University of Botswana are also able to conduct training.
The HIS capacity in Botswana, with special focus on the BEANISH project, is summed up in the
table below.
Capacity
component

Types

Description

Guiding
structures in
Botswana

Technical informatics

Software development
related

Programming,
frameworks, database
and server related;
report customization

Strong private sector
demands. Dependent
on South African
developers up to now

Public health domain

Report customization,
Software
implementation related software installation,
adding/deleting data
elements, datasets and
org units

At the moment few
people available, but
systems facilitators
should be easy to
employ

Epidemiology

Limited university
curriculum

Modeling disease
patterns and
correlating with causal
factors
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Implementation and
use context

Computer use and
training

Use of information

Indicators, coverage
and analysis techniques

Weak availability of
health personnel with
informatics skills

Work practices

How do staff collect,
register, analyse and
transmit data

Project team lacks a
holistic overview of
work practices.

Organisation structure
and data flows

How the health
department is
organised

Project team possess
good knowledge about
this domain

IT knowledge

Health personnel’s IT
skills

Relatively poor IT
skills among health
personnel

IT training

Develop and conduct
courses

Very good. External
organisations working
directly with
developing
competence. A well
developed university
curriculum.

Table 7 - HIS Capacity in Botswana – Adapted from (Sahay & Molla, 2007)

To highlight the challenges and opportunities of the BEANISH project the next section will compare
it with the eBHRIMS project, a similar project that has achieved full geographical scale in Botswana.

7.5 A comparison of the eBHRIMS and BEANISH project
The focus of this thesis is on the challenges and strategies of scaling a national health information
system and integration efforts. So far in the empirical chapter I have described two projects that are
introducing an electronic health information system, using the same software and serving relatively
similar purposes, but with different results. Certain contextual aspects of the projects differ greatly,
while some challenges and opportunities are shared by both projects. This section will sum up what
we have seen so far by comparing the two projects along different themes; scope, geographical scale,
development strategies as well as leadership and coordination capabilities, before I look at common
challenges.
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Scope
As explained earlier increased scope can lead to increased heterogeneity and increased complexity.
The BEANSH project in Botswana set out to cover a large span of health programs when planning to
implement DHIS in the districts and at national level. As described above, the quality of the
reporting- and data analysis mechanisms for these programs differ, with some having relatively well
functioning reporting systems in place and others having paper systems of poor quality. The data
capturing tools of approximately 15 health programs were incorporated into DHIS. To add to the
heterogeneity, BEANISH is run by and has implications for three different ministries. As a
contradiction eBHRIMS is based on a reasonably well developed, and indicator driven, paper based
information infrastructure. The scope is smaller with only four forms reported on a quarterly basis to
one ministry (Local Government).

Geographical scale
Both projects work in the same number of districts. After three years of BEANISH/HISP
involvement in Botswana, DHIS is still only implemented at the district health teams in the four
pilot districts. The implementation efforts of eBHRIMS started approximately at the same time as
BEANISH. At the time of writing eBHRIMS, with the DHIS data entry module, are operational in
all districts throughout the country. It would be wrong to say that DHIS is not implemented in all
districts, but it is only used for data entry and only for HIV data. The figure below illustrates the
relationship between scope and scale in the two projects.

Figure 18 - Scale and scope
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Development strategy
When starting the BEANISH project in Botswana, most of the health programs were approached
and asked if they wanted to get their data collected and transmitted through DHIS. Forms were
collected and DHIS customised to fit the existing paper forms. However, people in the districts have
not been directly involved in the project. The monitoring and evaluation advisor at NACA
emphasized that when developing eBHRIMS it was important not to start building the system at the
national level. He argued that the district needed to be in charge, by taking them seriously and build
what they wanted. Once this was done they emphasized that the districts should send their data
upwards in the system. The development process was iterative and several processes happened in
parallel; training of the district AIDS coordinators, an ICT assessment and development of the
monitoring and evaluation curriculum.

Leadership and coordination capabilities
The BEANISH project has been run by IT staff from the Ministry of Science, Communication and
Technology based at the Ministry of Health, and has by many been viewed as an IT project rather
than as a health project. Lack of time to work on the project has been a problem for the involved
manager and IT officer as both were working on several parallel projects in addition to the
implementation of DHIS. It should be pointed out that there has been allocated funds to hire
dedicated project management, but this has not happened. After attending meetings where the future
of the project have been discussed, my observation is that the responsibilities in the project, such as
coordinating health programs or conducting the roll out of DHIS, are not clear. The eBHRIMSproject has had at least two dedicated people working on the project and has to a larger extent been
able to coordinate the necessary activities related to scaling the system. As an example they have
conducted differentiated computer training after skills assessments.

Common challenges and opportunities
Despite the differences outlined above, both projects face a lot of the same challenges. As seen in the
evaluation of the DHIS pilot project, through IT assessments carried out by NACA and informal
tests done at the monitoring and evaluation training in October, both projects have to deal with a
lack of IT skills. Secondly, technical problems, such as computer viruses, power failure and lack of
internet connectivity is no different from the one project to the other.
Data quality is an issue for both projects as data produced at the clinics and aggregated at district
level, is of various quality. (Shrestha & Bodart, 2000)refers to data quality as “the degree to which the
data or statistics measure what was intended to be measured when the data collection system was designed”.
Several different elements constitute data quality. Three of the most central characteristics include
timely submission, completeness and correctness/valid data. In Botswana I have seen examples of

98

ANALYSIS
“violations” of all these three characteristics. Timely submission is important as old data does not
serve as a good basis for decision making. As explained earlier, the unit providing statistics in
Botswana published their last report in 2004 and it does not serve its purpose four years later.
Completeness is important when it comes to health data as it is difficult to make a decision based on
partial data. If only some of the patients have been counted or the district only have data from a few
of the clinics they will not be particularly useful, a problem labeled the “all or nothing problem”
(Braa, Monteiro et al., 2004). The form Health Statistics Unit (HSU) collects to monitor notifiable
diseases is one example leading to incomplete data; the form exists in two different versions, both
with the same version number and they both circulate at the clinics. While they look alike, one
version asks the clinics to report the number of rape incidents and the other asks for the number of
patients that have received izoniazid preventive therapy (IPT), leading to incomplete numbers for
both data elements. I have also seen examples of data that are not valid; several of the forms collected
from the facilities had fields that were either not filled in, had a zero or a line/cross. Other forms
showed that the facility staff used preferential end digits (e.g. 400 cases of common cold) or
miscalculated sums (e.g. adding the wrong data elements). A doctor reported that he sometimes saw
illogical entries, such as registering male patients with vaginal discharge or several caesarean sections
in clinics that did not deliver babies or have an operating theatre.
Another common challenge is retention of the work force. In both projects experienced staff
members have left their jobs. A likely reason for this is that the private sector in Botswana pays almost
fourfold of the public sector. In September 2007 the monitoring and evaluation manager at the
Ministry of Local Government left her job, and one of her replacements left the same job in January
2008. In addition the BEANISH project manager in the IT department at the Ministry of Health
was relocated to work on another project in the Ministry of Science, Communication and
Technology in October 2007. According to a member of the project team at the Ministry of Health
several of the community health nurses that initially received DHIS training as part of the pilot roll
out, changed jobs or tasks. Through the meetings held in October and November 2007 it was clear
that the involved participants wanted to make the project work, but they lacked knowledge and
insight about the problem domain and project history. Changing staff thus seems to affect project
continuity.
The following table and illustration sum up some of differences between the BEANISH project and
eBHRIMS.
BEANISH

eBHRIMS

Scope
Geographical scale

Large and undefined
Used in 4 out of 26 districts

Small and defined
Used in all districts

Development strategy
Leadership and coordination
capabilities

Top-down
Poor

Bottom-up
Good

99

ANALYSIS
Table 8 - Differences between the BEANISH project and eBHRIMS

As we can see from the illustration below both projects are facing similar challenges when it comes to
technical aspects. However, the BEANISH project has a higher data load, in other words a larger
scope while the eBHRIMS project has stronger management capabilities. All these factors influence
how they have managed to scale.

Figure 19 - Comparison of the BEANISH and eBHIRMS project
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8 Discussion
In this chapter the research questions will be explored further and the empirical material, as presented
and analysed in chapter 4 and 5, will be discussed in light of the theoretical concepts presented in
chapter 2. The research objective of this thesis is:
To study the implementation, expansion and integration of health information systems – the challenges and
potentials - through the case of Botswana.
Fragmentation of the health information system and limited use of data has shown to be a problem
in most developing countries, see e.g. (Sahay & Walsham, 2006; Sandiford et al., 1992). The analysis
of my empirical material indicates that the situation is no different in Botswana. Health data is being
collected in an uncoordinated fashion, across several health programs and with limited use of the data
at the health provision level. As a response to this situation the BEANISH project in Botswana was
initiated early in 2005. It has however seen limited success in creating an integrated health
information system so far. The BEANISH project initiation document states:
”The main objective is to replace the multitude of data flows, electronic or paper, with an integrated
DHIS in each health district and establish an electronic data flow between each district and the
national HIS database. The integrated national system will also incorporate aggregated routine data
from IPMS, other patient-based systems, financial and personnel systems in the Government” (Chandna
& Hedberg, 2005).
The first project aim, replacing the multitude of data flows (electronic and paper) with an integrated
electronic health information system in each district, as well as establishing an electronic data flow
between each district and the national HIS database, has so far not been accomplished. The second
part of the project aim would follow the creation of an integrated HIS and has therefore not been
achieved.
The challenges of expansion and integration will be investigated in the light of scaling of health
information systems. I wish to investigate both the challenges and possible strategies for scaling of
information systems in complex settings, with special focus on the scaling of DHIS in Botswana.
This chapter is a discussion of both research questions, starting with the problems and challenges of
scaling before going into possible strategies. However, before doing so I will, based on the social
informatics perspective (Robert Kling, 2007) as well as the empirical material from Botswana, argue
that the concept of scaling is comprised by a range of different dimensions.
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8.1 A framework for understanding scaling and integration
Before embarking upon the issues of challenges and strategies of scaling I will look closer at the
concept of scaling based on my empirical findings. Wearing a social informatics “hat”, where
information systems are viewed as social systems, there is something missing from the existing
conceptualizations of scaling. Scaling has been viewed as an expansion along different axes, such as
geographical space, an increase in functionality as well as user maturity. However, even though the
social and organisational issues have been viewed as an important aspect to consider when scaling it
has not been seen as a dimension of scaling.
Building upon existing conceptualizations of the term, I argue that scaling should be seen as
consisting of four different dimensions; (1) social and organisational, (2) technical and functional, (3)
users and (4) geography.
The social and organisational dimension is a central dimension of scaling that covers the different
stakeholders involved in the scaling process, as well as the formal and informal institutions that
govern how they relate to each other. In the case of health information systems, involved stakeholders
will typically include the involved ministries, health programs, donors and health district
administrations. A core point of this paper is that for the different groups to change they have to find
the new solution attractive. Including this dimension to the scaling concept highlights that scaling is
a matter of cooperation and coordination between groups of people and an alignment of interests.
The technical and functional dimension covers aspects such as the types of problems to be solved and
the technical solutions to do so. It can for example be functionality that covers monitoring of stock
levels, billing of customers, handling of patient data or health statistics. The different types of
problems that need to be solved can have diverse technical solutions (e.g. stand alone or web enabled
applications). The level of sophistication of the problem to be solved and the technical solution to
support it would also be part of this dimension. Integration between systems would typically increase
the technical or functional sophistication, for example when a system that handles orders is
connected to billing and accounting systems.
The third dimension, the users, incorporates the groups of users that are using, developing and
supporting the new systems, or whose work practice is influenced by it. In the case of district health
information systems, the users primarily include the health information officers and program
managers. However, an information system can also influence other users indirectly; for example staff
at facilities that might have to change their data collection routines. The user dimension also covers
the sophistication of use, for example moving from data entry to data analysis. Including users as a
dimension of scaling signify that training and capacity building are viewed as central aspects.
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Finally, a geographical dimension of scaling implies spreading to new geographical locations, such as a
new country or a new office in the same city. New locations mean diverse contexts as well as
potentially large distances between the sites. The four dimensions are summarized below.

Table 9 - Framework for understanding scaling and integration

One can argue that the bottom two dimensions belong to a classical view of expansion in the sense of
spreading a solution to more people and to several, new locations. The top two dimensions on the
other hand, are rather issues of integration. Integration is an interplay between the social dynamics of
the organisations one wants to integrate and the technical solutions used to facilitate it. To illustrate;
imagine a large company that wants to integrate a system that handles orders from customers with
their accounting system. It will require a technical solution to get the two systems to communicate,
but to make sure the solution is optimal, it is also a case of coordination between the departments
involved.
As I will explain later the dimensions of scaling are intrinsically linked to each other, as change in one
dimension requires adjustments in the others. Expansion and integration are in other words tightly
connected, and is in a way two sides of the same coin. For example; the issue of expanding DHIS in
Botswana to new locations and more users to make it sustainable, is just as much a case of facilitating
cooperation and coordination among stakeholders, and making sure there is a technical solution to
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support this. Scaling then is a case of integration just as much as expansion. With this understanding
in mind I will address my research questions, starting with the problems and challenges related to
scaling as stated in my first research question:
What are the challenges related to scaling and further developing a sustainable health information
system in Botswana?
To address this question this sub chapter is divided into three parts. First I will argue that scaling can
be viewed as integration that is diverse and happens at many levels. Secondly, I will discuss why it is
challenging to alter the existing health information system in Botswana, with a special focus on the
challenges of scaling DHIS. I have earlier showed how the health information system in Botswana is
a complex system. Thirdly, I will therefore argue that, not only is the problem domain of health
information systems complex, but that scaling efforts also change the composition and dynamics of
these complexities.

8.2 Scaling as integration
An aim of implementing one common health information system in a country is to integrate data
flows and making data available to the users who need it for decision making. This can in turn
provide health benefits for the population. The theme of this thesis is change processes, and more
specifically scaling or expansion of systems. I will in this section argue that scaling a health
information system is not only a matter of expanding, but also at the same time integrating with
what is already there. To do so I will first briefly describe the HIS in Botswana as an information
infrastructure, before I look closer at what parts need to be integrated when scaling a system in
different directions. Lastly, I will discuss the use of standards in the scaling process, and look at the
Botswana strategy of using a data warehouse compared to different strategies for integration and
standardisation in other countries.

Integration with the installed base
Conceptualizing the health information system in Botswana as an information infrastructure is useful
in order to highlight that a scaling and integration process must be multifaceted. This theory offers
insights into how large information systems evolve. Hanseth and Lyytinnen (2007, p. 1) define an
information infrastructure as a “shared, evolving and heterogeneous installed base used by a community of
users, based on open or standardised interfaces”. The concept of installed base is central to understand
the foundations of systems evolution. Viewing the health information system in Botswana in light of
this definition, it can clearly be defined as an information infrastructure. The health information
system in Botswana can, as argued earlier, be viewed as a heterogeneous, complex system without any
clear boundaries. Depending on where the boundaries are drawn for what is part of the HIS it
consists of technical, social and institutional elements, ranging from technical infrastructures to
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ministries, work practices and routines. It is continuously evolving as a response to external factors
such as epidemiological transformation or increased donor involvement. The creation of the National
AIDS coordination Agency and their electronic monitoring and evaluation software, eBHRIMS, is
an example of its evolving nature. Another example is the hiring of monitoring and evaluation
officers that took place at the end of 2007. As the HIS is highly fragmented, the interfaces between
different components, as well as the routines of data collection and processing, are not always
standardised.
Highly relevant for the topic of change and scaling of information infrastructures is that nothing
develops from scratch. An installed base is what is already present. It is comprised by both the
technical or physical and social legacy systems, the users, their knowledge and existing institutions.
An installed base can consist of both formal and informal rules, regulations and routines. The
installed base in Botswana is comprised by a plethora of paper based and electronic information
systems and routines. For example, there are many different forms to fill out at facility and district
level, routines on when and how they have to be submitted. There is varying technical infrastructure
at the different district offices and the people working with health information have different skill
sets. In other words, scaling an information system will not happen in a void. In whatever dimension
one is expanding the system there will be an installed base, either in form of routines and practices or
technical legacy systems that has to be taken into consideration. By using the installed base as a
departure point for a further discussion on organisational change and scaling, we can understand
scaling as expansion while simultaneously integrating with what is already there. Viewing scaling as
integration we can use models that can further explain how this takes place and what challenges it
brings about.
Aanestad et al (2005) argue that integration can be viewed as a process of bringing together services,
people, data collection tools, data sets, institutions and information systems. Going back to the
layered model of different aspects of integration (Heywood et al., 2008) we can illustrate that
different dimensions of scaling involve integration at all levels.
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Figure 20 - Three overall levels of integration: modified version of figure 3.

As the model shows, integration exists at many different levels. Scaling then is a matter of integrating
technical, content and organisational aspects of the information system. The following examples will
illustrate how scaling in different directions implies different kinds of integration efforts.
Increasing the scope of the system, by for example getting more health programs to report through
DHIS, is a case of involving both the technical/functional- and the social/organisational dimension of
scaling. By increasing the scope the organisational layer and the user practices has to be integrated. As
an example, by expanding the use of DHIS to also enter HIV/AIDS data for the eBHRIMS the
system increases in scope. This expansion leads to a change in the work practices at the district AIDS
coordinators office. Following the expansion of DHIS to also work as a data entry tool, new
monitoring and evaluation officers are hired for all districts. According to a representative from ITech, there is an aim of getting the two types of officers to work together two to three days a week to
promote information sharing. In addition to being a case of integration of work practices, an increase
in functionality also involves integration of data sets to avoid redundant data. The strategy of using a
data warehouse makes it possible to include the health programs in the software before slowly
adapting the data sets. This approach will be further explored later. Finally increasing the scope can
involve a form of technical integration. Health programs might have existing software that can
perform certain specialized tasks, and a gateway between the two systems can be useful (Hanseth,
2002). A good example of this is how DHIS has been used as a data entry module for the National
AIDS Coordination Agency’s system eBHRIMS. An interface was created to make it possible to
export data from DHIS to their existing software. Another example of technical integration is the use
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of gateways between systems that contain patient data8 and systems that only contain aggregated data
(such as DHIS). This way data about each patient is stored in the patient based system, while the
aggregated data, such as the number of patients is available in another.
Geographical scaling can also be viewed as successive integration processes as each geographical node
is different from the other. To be able to scale the software geographically, the manpower to handle
the system needs to be scaled as well (Sahay & Walsham, 2006). In Botswana, introducing the new
monitoring and evaluation officers in the districts was a matter of integrating them and their tasks
with the existing work practices and people. This has in some instances proved to be troublesome. As
an example one of the officers were mistaken for cleaning staff when she reported for work her first
day. The people she was going to be working with did not seem to be aware of her arrival. According
to a representative from I-Tech that are in regular contact with the officers, several of them had
trouble fitting in and be part of the teams already at the district health teams and at the district AIDS
coordinators’ offices. In some districts they were not introduced to the people they were to work
closely with, such the health staff collecting the information for them.
Scaling of the user dimension can imply increasing the number of users or taking further advantage
of the system by increasing the competence of the user, including technical (or system specific) and
non-technical (non system specific) skills. It also includes increasing the feelings of ownership and
confidence. Scaling of user maturity can for example mean moving from data entry to data analysis.
Achieving new and more sophisticated use can be linked to Sahay and Molla’s (2007) idea of
integration of knowledge domains. They argue that competence within areas such as public health,
technical informatics and knowledge about the use context are central to implementing health
information systems. I would also argue that integrating these knowledge domains are important to
make good use of the available functionality. To illustrate; providing monitoring and evaluation
officers with an understanding of how data is collected at the facility level as well as with a basis of
computer and epidemiology skills can facilitate more sophisticated use of DHIS. Not surprisingly,
the experience from visiting the monitoring and evaluation officers already in the field has been that
the ones that manage to work closely with the experienced staff with epidemiology and IT skills have
been able to compile more advanced reports.
These examples show that scaling in different directions require integration on several levels. The
following example of strategies for integration will show that integration on one level is not
necessarily enough to achieve change or scale.

8

e.g. ERT.net, a system the tuberculosis program in Botswana uses to keep track of tuberculosis patients
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The use of standards for integration
Standards are central to achieve integration. Nielsen (2006) argues that standards are the glue that
bind institutions together, in other words they ensure that different parts of a system can effectively
communicate. The importance of standards to integrate health information systems has been
highlighted through several contributions within the HISP-network, see e.g. (Braa et al., 2007; Braa
& Hedberg, 2002). The strategy adopted in Botswana, using a data warehouse for integration, has
focused on achieving “physical integration” rather than standardisation first. To further explain, the
data warehouse approach can be compared with the strategies for integration and standardisation in
9
two other countries; Zanzibar and Sierra Leone. Imagine that in all three countries, there are several
programs requesting the same data, e.g. the number of HIV positive mothers. As illustrated in the
figure below; In Zanzibar, each paper form that is used for data collection at the health facilities has
unique data elements (Yahya, 2008). One has managed to get rid of redundant data elements,
meaning there is no duplication. Each data element therefore has an identical representation in the
database. In Sierra Leone on the other hand, there are still several cases of duplication of data
elements in the paper forms. This has been solved by entering each data element several times into
DHIS, but the data element is only represented once in the database (Edem, 2008). If the second
data element does not match the one first entered, the user will be alerted. Note that this integration
of data elements into one record only happens when the data elements have an identical definition.
As an example there are several different definitions of “skilled birth attendance” in Sierra Leone and
it will therefore be recorded as separate records. As shown earlier, there are several instances of
duplication of data elements in Botswana. For example, the number of first ante-natal care visits are
recorded by the Mother and Child Health program as well as the Prevention of Mother to Child
Transmission Program. When data from paper forms are entered into DHIS there will, compared to
Sierra Leone, be created two different records or representations (even though the data element
represents the same real life situation, e.g. the number of first ante-natal care visits).

9

Zanzibar is not a country of its own as it is part of the Republic of Tanzania, but it has its own Ministry of Health
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Figure 21 - Standardisation strategies

In other words, Zanzibar has managed to achieve a tighter integration between the involved actors
requesting the same information than the two other countries. The approach used in Zanzibar clearly
requires more work across organisational boundaries. Health programs need to coordinate their data
collection or to trust that the data will be collected properly by other programs. As this approach may
be difficult, takes time and requires a lot of resources, the strategy in Botswana was to avoid working
across the health programs to start with. Instead, the duplication of data elements and forms was
temporarily accepted and the focus was rather on grouping all health programs in the same technical
solution. As all health programs are to be included in the same software, the data warehouse solution
used in Botswana can therefore be described as a relatively tight technical integration (Aanestad et al.,
2005), but the standardisation is loose or non existing at this point. The goal of this strategy was to
postpone the standardisation process until more actors were aligned. By encouraging cooperation
around data management and allowing for data transparency, it was believed that the involved
stakeholders themselves would see the need for integration. For example, by making data elements
available (e.g. the number of first ante-natal care visits), they would see that the number coming from
different sources often does not match. However, as the data warehouse has not been adopted
properly, it has, up to now, not functioned as the intended vehicle for integration and
standardisation in Botswana. As I will discuss further, a stronger “push” is needed to create change in
the health information system.
In this section I have discussed how scaling a health information system in different ”directions” is a
matter of integrating technical-, content- and organisational aspects. Standardisation is a key element
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in any integration effort, and this section has shown how the data warehouse used in Botswana, is a
potential vehicle for standardisation and integration. However, it has up to now not realized its
potential as such, and something more has to happen. The aim of implementing a new HIS is
primarily to change the existing reporting structures to facilitate cooperation and information use,
and to provide a technical solution that supports this cooperation. Changing the existing health
information structures has proved to be difficult for the BEANISH project in Botswana. A reason for
why they have not been able to use the potential of the data warehouse is the existing structures,
consisting of work practices and routines. I will in the next section discuss some of the challenges
related to achieving the integration described above, which is both a prerequisite for, and
consequence of, the scaling process.

8.3 Constraining and enabling structures
As shown in the previous chapters, a challenge for both for the existing health information system as
well as for the process of scaling DHIS and making BEANISH sustainable in Botswana is
fragmentation and complexity. These two characteristics are both part of the existing structure of the
health information system. By structure, Giddens (1984) mean “rules and resources recursively
implicated in social reproduction”. Structure are in other words the rules and resources actors use to
draw upon as they produce and reproduce society through their activities. In this case the rules are
made up of the formal and informal routines and institutions governing the collection and use of
data. The resources include both material resources such as financing, but more importantly the
knowledge possessed by the users and the relationships among them. The concept of structure is to a
certain extent overlapping with that of installed base. While structure does not exist per se, it is only
reproduced through social practice, the installed base include physical things such as hardware and
people. However, they are both concepts explaining something that is already given before
attempting to change.
The existing structures constituting the health information system is reinforced through practice over
time. In Botswana, this is a problem because change in the health information system is needed. The
nature of the existing system in Botswana has led to multiple ways of reporting health data. My
empirical material shows that data is collected in an uncoordinated matter with minimal information
sharing among actors that could have benefited from each others data. As an example, three
programs10 collect data on expectant mothers and births. The health programs are, in isolation,
getting the information relevant for them. However, the extensive duplication of data means

10

Prevention of Mother to Child Transmission (PMTCT), Mother to Child Health (MCH) and the Health Statistics
Unit (HSU)
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additional work load for health staff, potentially leading to less time for patient care as well as poor
data quality.
Structures (such as the reporting mechanisms in Botswana) are not static, but relatively stable (Barley,
1986), and as long as there is no central hierarchical structure governing the health programs the
reporting structure is not likely to change. This means that as long as the health programs in isolation
believe they are getting the data relevant for their use, the costs of aligning themselves with less
resourceful programs are too high. In other words, it is probably easier for a resourceful program such
as PMTCT to continue developing their own reporting mechanisms than to coordinate with a
program such as Mother Child Health that has very limited resources and a poor system for
collection and analysis. We can say that the different actors of the health information system are
lacking incentives for integration.
Viewing the existing installed base, meaning the health information infrastructure as it is today,
through a lens of structuration theory, might be useful to understand our starting point for a change
process. Using the notion of duality of structures highlights both the challenge of changing the
existing fragmented reporting structure, as well as the importance of scaling DHIS to achieve the
change. In Botswana I would argue that the data collection routines reflect the highly fragmented
structure it supports, but in addition they contribute to upholding the very same fragmentation.
Giddens (1984) argue that structures are both product and medium of the practices they recursively
organise. Daily practices are thus both influenced by the institutions (with a set of rules and
regulations) they operate within, while they at the same time contribute towards creating this very
structure.
So how is change possible if existing structures are just reproducing?
Barley (1986) argues that structures are stable and reproduce over time, but he further notes that
change happens when small changes in the normal “pattern” of practice, called slippages, sometimes
happen. Slippages are inconsequential for the institutional structure as long as they are random or
momentary. When they persist over time they cause replicated patterns that differ slightly from the
existing practice. The likelihood of slippages increase with what Barley calls exogenous shocks. This
kind of external force can include introducing new people, new technology or political pressure. An
example of such a “shock” is the political situation in South Africa in the post-apartheid period. After
a long period of segregation between population groups and accordingly poor health care services for
a large portion of the population, there was in the beginning of the 1990’s a strong focus on equity in
health care (Braa et al., 2007; Braa & Hedberg, 2002). This political milieu contributed to support
for working towards better reporting mechanisms and the creation of a standard data set for
collection of health data. The introduction of new people or technology in an organisation can be
another form of exogenous shock that can change an existing structure. Giddens (1984) support this
argument by saying that structures is not only constraining, but also enabling. He argues that the
rules and resources making up the structure enable people to do things. He further argues that
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structures are not like natural forces ‘acting upon people’, but people will always have some choice in
the matter, as they are never completely compelled by social circumstances (Layder, 2006, p. 171). As
structures are not just constraining, but also enabling changing routines or work practices can lead to
a change in the reporting system as a whole. In other words, unless there is a change of use patterns,
the health information system in itself will not change. However, the data warehouse example,
presented in the previous section, shows that we cannot expect the existing installed base to evolve
without external and internal impulses combined.
In the case of the existing health information system in Botswana I argue that the implementation of
DHIS and the hiring of monitoring and evaluation officers is a potential exogenous shock.
Introducing new technology and adding more staff had the potential of changing practice and thus
improving information sharing and analysis. However, introducing DHIS in only four out of 26
districts in Botswana has not been a powerful enough “shock” to change the existing fragmented
structure. Due to the “all or nothing” problem (Braa et al., 2007), where health data is not useful
unless one has full geographical coverage, the existing reporting routines has been kept running in
parallel with using DHIS, or DHIS has not been used at all. In other words, the pilot phase has not
created network externalities. As an example, the Extended Program of Immunization was included in
the pilot project, but still got the paper forms delivered to their national office where it was entered
into their old software. According to a representative for the program this was because “not all
districts had computers”, and therefore she had to collate the data manually. Another example is a
health information officer in one of the districts that entered data into DHIS before aggregating the
data by hand on a paper sheet and faxing it to the Ministry of Health. Although this was partly
because of lack of internet connection the data is required in paper format by the national level.
Implementing DHIS at all local district health teams should therefore be the first step towards
creating a powerful shock.
To sum it up; the aim is to change or break an existing fragmented health information structure, but
it is challenging to do so, because routines and work practices support this very structure. The
experiences from Botswana confirm North’s (1990) argument that changing formal institutions, e.g.
making a formal decision, is relatively easy, while changing informal institutions, such as routines, are
more difficult. While there is relative agreement on what should be done in the project, changing
work practices, as shown above, is much harder. So while scaling the software to be present at all
district health teams is important to change the fragmented structure it is only part of the job. DHIS
alone, or technology alone, does not work as a shock, even if it is implemented in all districts. The
expansion of DHIS to all district health teams needs to be followed by a process of changing the
existing informal institutions. As structures are not only constraining, but also enabling, the core of
the matter then is that scaling is not only a question of technological expansion, but one of a change
of patterns of use. The boost in the monitoring and evaluation capacity in Botswana, in combination
with a geographical scaling of DHIS has the potential to be part of what can change existing practice
and thus the fragmented structure.
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This section has shown how the day to day work practices reinforce the fragmented and complex
structure of the health information system. In the next section I will address how these structures
change and become potentially more complex as scaling takes place in different directions.

8.4 Scaling creates complexity
Several authors (Sahay & Walsham, 2006; Shaw et al., 2007; Sæbø, 2008) claim that scaling can take
place along a range of different axes, including geographical and functional scaling, increased user
maturity and scaling in the sense of increased production. I have further argued that scaling consists
of four different dimensions; technical and functional, social and organisational, users and geography.
According to Hanseth (2007a) heterogeneity and complexity increase with scale as the number of
nodes, or elements, increase. As does the number and types of linkages between them as more
technological components are added, more people involved and several organisations included.
However, as the case of Botswana has shown, the complexity is not just a matter of “more or less”,
but of different kinds of complexity. This can be illustrated by showing how alterations in the
different dimensions of scaling lead to change, or the need for change, in the other dimensions.
Scaling different parts of the health information system will create complexities of different kinds.
For example; scaling DHIS across districts involves an increased amount of users. Matrons, district
health nurses, public health specialists and monitoring and evaluation officers will use the new
systems in their daily work. Not only are there more users, but the users are different in terms of skill
sets, motivation and the opportunity they have to make use of the system. Through my periods of
fieldwork I have seen several examples of this. As examples; a doctor in Gaborone had good computer
skills, an interest in epidemiology as well as a keen interest in making changes based on the data he
received. In one of the pilot districts a nurse said that she wanted to enter data, but lacked the time to
do so because of a heavy patient load. In addition she struggled with technical problems with the
computer and software. On the other extreme, visits to districts conducted by those who hired the
new monitoring and evaluation officers found employees that were “reading magazines and talking to
security guards”, rather than performing their job (representative, I-Tech). As shown earlier the
infrastructure at the local district health teams are varying, the demographics and geography of the
districts are different and the support structures vary across the country. In their study of scaling and
standardisation processes in the HIS in Ethiopia, Molla and Lagebo (2005) argue that geographical
scaling, and thus an increase in the numbers of users, leads to an increasing demand for more
functionality.
As a geographical expansion takes place the users’ expectations might also increase and diversify.
While an expectation of a fully functioning system was created in the beginning of the project period
in Botswana there has been trouble fulfilling it. As an example, the course conducted for all the new
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monitoring and evaluation officers in October 2007 introduced them to DHIS, but when they
arrived at their district offices DHIS was not available to most of them. A reoccurring question asked
when visiting them around the country three months after they started their job was; “when do we get
DHIS?” (representative, I-Tech). In other words, expectations have scaled more rapidly than DHIS
itself.
An important part of increasing the number of health programs (functional scaling) is technical
integration. Functional scaling in terms of technically integrating with other systems, such as creating
interfaces or gateways (Hanseth, 2002), might create a more complex technical structure that
developers and support staff must handle. However, increasing a system in scope also implies
coordination and cooperation at an organisational level. Getting health programs to choose one
technical solution over another requires that the solution is attractive to them, but it also requires
close cooperation between the project management team and the programs. A goal of functional
scaling, apart from making the data available for more actors, is harmonizing data sets to avoid
duplication of data collection (Braa et al., 2007). This can be challenging because their installed base,
meaning their existing collection tools and routines, are different. Programs, such as the PMTCT
program might have a stronger, more solid installed base, than a smaller and less resourceful program
such as Mental Health. The PMTCT program has a strong solid funder, through BOTUSA and has
high priority within the government, meaning they can afford separate information officers in the
districts. The same might not be said about other smaller programs. Finally, increasing the scope of
the system might also involve changing of routines and the need for new skills, both for employees at
the national level (at the health programs) as well as at the districts.
Increasing the number of users of the systems first requires that someone is willing to fund them and
secondly that there is equipment for them to use as well as someone that can train them. Once they
are at their new work places it is a matter of integrating them with the existing work practices, as
explained earlier. Increasing the sophistication of the information system in the organisation, or the
user maturity, is another type of expansion. It means that the software is being used in new or more
advanced ways. In the case of HIS more functionality might be used, such as the creation of reports,
analysis using pivot tables, etc. Heightening the level of use in the different parts of the organisations
requires taking into consideration the different skill sets of the staff using the information system. In
Botswana it will require that differentiated training programs are conducted, covering topics ranging
from basic calculations to epidemiology.
The table below should be read horizontally. It illustrates what has been discussed now, that an
expansion of one of the four dimensions has consequences in form of all the other dimensions. For
example, as seen in Botswana, an increase in users leads to practical challenges in the districts such as
where they are going to live or how they are going to get to the most remote districts.
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Figure 22 - Scaling creates complexity

Looking at the consequences that arise, it becomes even clearer that the social and organisational
dimension as well as the user dimension is challenging to handle, but also important, when
attempting to scale an information system. So far in Botswana they have, with a few exceptions been
able to handle the technical dimension. While there is still a problem of internet connection in the
districts, equipment is available and the technical solution to support the envisioned structure of the
health information system is available. Transport is in theory not a major problem and the
installation of software in the districts can be handled with some basic training. However,
coordinating all involved stakeholders, ranging from different ministries and health programs to staff
at the health districts is more challenging. As shown in a previous section changing the user
dimension with existing routines and work practices are both crucial to scaling, but also challenging
to achieve.
While this has showed that scaling creates, and changes complexity, it is also worth remembering that
complexity is not an objective property. It can therefore be relevant to ask “complex for whom?” It
can for example become challenging to coordinate an increased number of participating health
programs and donors. On the other hand, the goal of scaling is often to achieve a form of
simplification. As mentioned earlier; central to scaling of health information systems is the creation of
a common reporting standard (Braa et al., 2007). This is one of the long term goals of the efforts
made in Botswana. So while scaling a standard, meaning aligning more health programs to
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incorporate their data needs and then adopting the new standard is a complex process, it is a
simplification for the users. Another example of how making something simple can lead to
complexity is the eBRHIMS and DHIS software bundle. The advisor for the eBHRIMS project
explained that the technical complexity had increased by using DHIS as a data entry tool. He
described their system by saying; “…making [eBHRIMS] as simple as possible probably added
complexity”. In other words, technical complexity increased by making it simple for the users. He
then added that they made sure complexity was situated where there were resources to handle it, in
this case at the system implementer’s side (meaning NACA) and not on the user side.
Now that some of the challenges of changing the HIS in Botswana are outlined, I turn to my second
research question which concerns strategies for scaling.
The theme throughout this thesis has been the complex nature of health information systems, with a
special focus on the HIS in Botswana. I have shown how this influence scaling efforts, and also how
scaling in different directions create new kinds of complexities. Scaling is not only expansion but also
simultaneously integration. There will always be an installed base consisting of technical artifacts,
tools and existing work practices that needs to be taken into account for when expanding the system.
Investigating the data warehouse approach has shown that scaling only the physical layer is not
enough, but a change in use patterns is also crucial to facilitate change in the HIS. Based on the case
study in Botswana I will in the next section tend to my second research question:
What are possible strategies for scaling health information systems in Botswana?
I will first outline some general principles for scaling of health information systems, before I propose
a strategy for scaling DHIS in Botswana.

8.5 Managing complexity through mindful scaling
As scaling of health information systems increases the heterogeneity and change the complexity it is
important to match the scaling process with the existing resources. Looking at how many people
there are available to facilitate the scaling, their competencies and motivation there are then several
aspects that have to be considered carefully. First, one has to decide on the direction in which to
scale. Should for example one type of scaling, e.g. geographical scaling, precede the expansion in
other areas? Or should different types of scaling happen simultaneously? Secondly, the scope should
be set out. This can for example include how many new geographical nodes to include, the number
of health programs or how difficult a program is to integrate. Thirdly, one should consider the pace
in which to expand.
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To illustrate; within the BEANISH Botswana project human resources has been scarce and managing
a complex project has therefore been challenging. The scope has been too wide, and the task of
aligning all health programs to use one solution has proved too difficult. The slow geographical
scaling process meant that programs that were originally enthusiastic about using DHIS chose to look
for alternative software, as they did not get the data they needed from all districts.
Complex systems, without a central hierarchical structure governing it, can change in unpredictable
ways. An input can lead to unintended consequences. The notion of situated action (Suchman,
2007) highlights the need for having flexible plans to be able to handle the unexpected. Using the
earlier mentioned analogy of how someone planning to traverse a series of rapids in a canoe illustrates
this. One can put great deliberation into planning how to get passed the rapids, or expand an
information infrastructure, however while going about these tasks one will have to reconsider the set
plan and act on the spot. This is also one of Sahay and Molla’s (2007) points regarding “mindful”
management; being able to have flexible plans is crucial to facilitate scaling. A project initiation
document was produced after a feasibility study before the BEANISH project started. This document
set out the project deliverables11, such as providing and adapting the software from South Africa,
installing DHIS in all districts and creating routines and tools to extract data from patient based
systems. While the BEANISH project managed to complete the fist two deliverables; adapting DHIS
to the Botswana setting as well as conduct a pilot phase, a further expansion to the rest of the districts
did not happen. When encountering difficulties with the lack of human resources and equipment to
use in the districts, the project managed to change their plan. Instead of waiting for more human
resources and equipment in the BEANISH project, the partnership with the National AIDS
Coordination Agency was initiated. By deviating from the original plan and rather grasping an
opportunity present results were achieved faster. Time and resources was spent on developing a
gateway between DHIS and NACA’s existing software, which means that DHIS is now used in all
districts across the country.
We have up to this point seen that complexity is a challenge for scaling. The emergence or creation of
attractors leads to change in complex adaptive systems, such as a HIS, and is therefore interesting to
investigate further as a strategy for scaling. Sæbø, Braa et al (2007, p. 3) refer to Plsek and Wilson
(2001) and argue that attractors for change are preferred over battling resistance through strong
leadership; “those who seek change should “harness the natural creativity and organising ability of its staff
and stakeholders through […] the positive use of attractors for change, and a constructive approach to
variation in areas of practice where there is only moderate certainty and agreement””. I will therefore look
closer at the efforts to implement DHIS in Botswana and whether one has managed to create an
attractor.

11

A complete list of deliverables can be found in Appendix 3
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According to Sæbø, Braa et al (2007), the creation of a data warehouse in Botswana would be an
attractive alternative for the involved actors in the health information system. Their argument was
that no one would have to change their data sets or reporting tools. Thus the project would meet less
resistance than would be the case if one tried the South African approach of creating an essential data
set (Braa et al., 2007). It was envisioned that the approach would get the attention of actors in the
health information system by the “power of example” and this way create an attractor (Sæbø, Braa et
al 2007). Every program could join without facing the risk of loosing anything. So has the approach
worked? Has an attractor been created?
Several programs, including the Health Statistics Unit and the PMTCT program, were included and
were enthusiastic at the beginning of the project. Potentially these two programs could be showcases
for the rest of the country’s health programs to follow. However, as the project struggled to expand
past the pilot phase they never got that opportunity. As a health information system’s usefulness is
closely linked to completeness, it has not been an attractive solution for the health programs. Also
contributing to the failure of creating an attractor is the lack of communication from the project
team to the involved stakeholders. It looks like the dissemination of information about the progress
of the project has been almost nonexistent. I repeatedly experienced being asked by representatives,
both within and outside the involved ministries, “what was happening with DHIS? We haven’t heard
anything since the last meeting?”
Turning to the relatively successful eBHRIMS project one can illustrate what creates an attractor
under conditions that are similar to the BEANISH project. Due to the high HIV/AIDS rates in
Botswana, battling the disease is a high priority for government. There is political support and unity
around the goal of providing better coordination of HIV/AIDS efforts. The National AIDS
Coordination Agency (NACA) chose to replace the paper based system with an electronic one in
2004. When this system proved to be difficult to use for the district AIDS coordinators, DHIS was
adapted to their existing software, to be used as a data entry module. DHIS was thus a working
solution to a pressing need coming from the users. Using terminology from theory of information
infrastructures, DHIS was carefully adapted to the installed base by creating a gateway between the
paper based system and their existing analysis tool. NACA and the District AIDS Coordinators could
continue to use the parts of their existing software, CRIS, which were functioning well while data
entry was eased considerably. More sophisticated use of DHIS took place over time as the DACs and
employees at NACA got familiar with DHIS (Sæbø, 2008). However, while the eBHRIMS project
has functioned as an attractor for actors working with HIV/AIDS it is not an engine for integration
with the rest of the fragmented national health information system.
While the data warehouse approach has so far failed to attract user due to a slow geographical scaling
process, one could argue that the project as a whole has been an attractor. It has brought several
actors, such as all the involved ministries, together to address the problem of fragmentation in the
health information system. Meetings about the BEANISH project has gathered representatives from
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Ministry of Health, Local Government and Science, Communication and Technology, as well as
NACA, donor agencies, the University of Botswana and the training institution, I-Tech. In addition
to fragmentation, issues such as data quality, data use and training programs for staff at district and
national level has been discussed. The collaboration between MLG, BOTUSA, MOH and University
of Botswana in the hiring and training of monitoring and evaluation officers has also been a common
meeting ground.
I have in this section presented some aspects that should be considered when attempting to scale a
health information system in a complex setting. A mindful approach to scaling means carefully
considering your alternatives so that they fit with the resources at hand. The cooperation with the
national HIV/AIDS system showed that it is also important to have flexible plans. In addition a
strategy for scaling is to create attractors, solutions to problems that will attract several dispersed
actors in the health information system. I will in the next section outline one possible approach for
expanding DHIS in Botswana.

8.6 A strategy for Botswana: Scale down to scale up
Sahay and Walsham (2006) argue that scaling a health information system must be accompanied by
an increase in human capacity. The number of people and their skills must increase to handle the
challenges associated with scaling. Through hiring monitoring and evaluation officers for all districts
BOTUSA and Ministry of Local Government has made sure there are people to use the software
once rolled out to the districts. However, a challenge has been the lack of human capacity to be able
to run and support the project.
The BEANISH project in Botswana adopted a data warehouse approach where all health programs
would be included and would get their data entered in one software, without necessarily changing
their data collection tools and routines. The initial plan was a rapid increase in scope (functional
scaling), by aligning the involved actors to the data warehouse solution as well as conduct a full
geographical scale. As shown in the analysis, this approach has been too much to handle for the
existing staff. Sæbø (2008) describes the problem of simultaneously scaling DHIS in Botswana
geographically and functionally with the following analogy; imagine pushing a full shopping cart up a
hill. If it is too full and heavy, the cart will be very difficult both to maneuver and push forward. Put
simply, the BEANISH project management has two choices; either reduce or change the complexity
of the project (remove something from the shopping cart) or increase capacity (get more people to
push). Ideally both a reduction in project scope and an increase in capacity should take place.
Experience has shown that getting hold of qualified people is difficult in Botswana, as is it difficult to
keep them once hired. While still working on getting more qualified project management personnel,
preferably with a health background, it is necessary to reduce the scope of the project. The question is
then, what to remove from the shopping cart? How should they reduce complexity to a kind that the
project management can handle?
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Botswana is a relatively small country with only twenty six health districts. The infrastructure in
terms of transport is well functioning. Compared to other countries where HISP is involved (e.g.
India or Ethiopia) geographical expansion should not be a major problem. However functional
scaling, or in other words integration of health programs and harmonizing data sets, is no less
complex or challenging in Botswana, than in a large country with a larger population. What this
thesis has shown is that any health information system network has its own complexity, regardless of
size. In other words, integration might be just as challenging in Botswana with its population of 1,8
million as it is in large countries such as Ethiopia, Nigeria or India. So what strategy should be
followed? Disregarding geographical expansion is not an option. It seems easier to achieve than
functional scaling, and is a prerequisite for convincing health programs to take part. At the moment
each health district in Botswana has at least two persons that have been introduced to DHIS; the
monitoring and evaluation officers that received basic training in October 2007 and the district
AIDS coordinators that already use DHIS for data entry. To be able to harvest the momentum
DHIS already have in the districts, a rapid geographical expansion of the system should take place. A
viable strategy to follow in Botswana would then be to reduce the scope, by reducing the number of
health programs in the project, and rather channel the capacity towards geographical expansion.
Returning to the comparison of the BEANISH and the eBHRIMS project illustrates this; BEANISH
has a large and unidentifiable scope and has not managed to get past the pilot phase, while
eBHRIMS has a nationwide functioning system with small and defined scope of data to be collected.
Although the difference in functional scope is not the sole reason why eBHRIMS is a nation wide
information systems in use and BEANISH is not, it supports the argument of scaling down to be able
to scale up.
An attractor needs to be created to be able to expand with more health programs. To achieve this in
Botswana, DHIS has to provide usefulness to health programs through full geographical coverage.
Up to now DHIS has been a limited attractor; the project has operated in relative isolation and the
potential stakeholders have had limited knowledge about the project. While few health programs
have embraced DHIS, it has worked as an attractor for others, such as UNAIDS and NACA using it
to solve a concrete problem. Based on Granovetter (1983) and Shelling’s (1978) theory on how
individual preferences change, it might be wise for the project to get strategic allies that can change
the preferences of other actors. When discussing this issue in an interview, an informant pointed out
that the project should be associated with the National AIDS Coordination Agency; “they would have
more leverage than anyone else […] they usually get what they want”. A strategic allied is one that can
change the individual preference of others, so identifying a health program that is visible to others
through for example data sharing or media attention could be useful as a showcase of success to other
programs. These strategic allies also have the potential of strengthening the attractor one is trying to
create. Like in the case of DHIS and NACA/UNAIDS; it makes the project visible and potentially
more attractive to other users. However, finding strategic allies must be balanced with acquiring
broad support for the project. In a large study of factors affecting data warehouse success Wixom and
Watson (2001) argue that having what they call “champions” for data warehouses does not
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necessarily influence the projects ability to address organisational issues. They argue that the
potentially large scope and far reaching impact of data warehouses require broad based support from
several sources. The problem with concentrating on one single warehouse champion, one health
program in this case, is that they might abandon the project at the first sign of trouble. A single
champion might also have a limited influence and understanding outside of their own area of the
organisation (Wixom & Watson, 2001). In other words it might not be wise to put all your eggs in
one basket. The project team in Botswana therefore has to achieve a balance between the need for
someone that can be a showcase as well as achieving broad support among the stakeholders. Based on
the limited project management capacity, ensuring broad support could happen in an incremental
manner where a few health programs are included at the time.
Finally as part of the strategy for scaling DHIS in Botswana, is the issue of having the right people to
run the project. As shown earlier, the project has been based in the IT department of the Ministry of
Health. It has been a case of looking at the project as a matter of providing technology rather than
improving health. Issues such as support and technical infrastructure have been the main issues that
project team have worked on. This has caused problems; first, it has led to difficulties of handling the
project complexity. Secondly they have lacked credibility in the user organisation. In their
practitioner guide on data warehousing Kimball and Ross (2002) emphasize that the implementation
process should be business driven. It is the owners and users of the data that determine the project
success. In other words, the change process should be rooted “within” the user organisations. At the
BEANISH evaluation conference in March 2008 this was one of the core issues that were agreed
upon. By transferring the formal ownership from the Ministry of Science, Communication and
Technology to the Ministries of Health and Local Government one step is taken in the right
direction.
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9 Conclusion
I will in this final section sum up my findings in relation to the research questions. The research
objective of this thesis has been to study the implementation, expansion and integration of health
information systems – the challenges and potentials - through the case of Botswana. The research objective
has been investigated in the light of scaling of health information systems. Grounded in the notion of
information systems as social systems I have argued that scaling should be seen as consisting of four
different dimensions; (1) a social and organisational dimension that includes the involved stakeholders
as well as formal and informal institutions governing them; (2) a technical and functional dimension
that covers the types of problems to be solved and the technical solutions to do so; (3) a user
dimension covering the people developing, using and supporting the technology as well as those
whose work is indirectly affected by it; and finally (4) a geography dimension meaning the different
sites the system is spread to. As change is made in one of the dimensions, for example expanding
geographically, alterations will be necessary in other dimensions as well. They are in other words
closely linked to each other. In light of this I will sum up the findings from my two research
questions.
My first research question addressed the challenges related to scaling and further developing a
sustainable health information system in Botswana. A finding, however not so surprisingly, is that
changing an existing health information system, specifically scaling a health information system, is a
challenging task. This paper has highlighted the following three main reasons for this;
First, structures are hard to change as they are reinforced through practice and evolve slowly. Scaling is
not just a matter of spreading technology, as routines make up the existing structure one is trying to
change by implementing the software. Unless one is able to change the existing routines, or actual
use, scaling is difficult to achieve. In other words, unless there is institutional grounding for the
change process, there is no scaling taking place. Changing formal routines (“this is how things should
be done”) has shown to be easier than changing informal routines (“this is how we do it”). Due to the
“all or nothing” dilemma of health data where data from a limited area is not useful, the lack of
geographical expansion has made it difficult to both gain acceptance for DHIS among health
programs, as well as change practice in the pilot districts.
Secondly, scaling is challenging because it requires integration at a range of different levels. Technical
integration is necessary to get existing systems to communicate. Interfaces in the form of gateways
have proven very useful to achieve technical integration. Scaling of health information systems
ultimately requires an integration of the content level, meaning that data sets are harmonized.
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Achieving scaling both at the technical and content level, as well as through geographical expansion
requires that there is communication and cooperation taking place between the involved users and
organisations.
Finally, scaling an information system is a complex process because the problem domain, the health
information system in Botswana, is complex in itself. The complexity has had several implications for
the project development; first there has been a clear lack of human capacity to handle this
complexity, in other words, it has not been adapted to the resources at hand. Also, the complexity of
the problem domain has led to different stakeholders having different frames of understanding as to
what the project should achieve. In addition to the existing complexity of the health information
system, the scaling process also generates additional complexity. I have showed that alterations in one
of the dimensions of scaling lead to change, or the need for change, in all other dimensions. As a
consequence of this, complexity does not necessarily increase through scaling, but it changes
character.
In my second research question, I addressed the possible strategies for scaling health information
systems in Botswana. From the experiences made through the BEANISH project in Botswana several
strategies for scaling can be pointed out;
By looking at the BEANISH pilot project where DHIS was installed in four out of twenty six
districts we can see that it is important to acknowledge that scaling needs institutional anchoring.
The experience from Botswana has shown that without a change in routines scaling will not work. It
is not the implementation of technology that will change the existing fragmented and complex health
information system, but a change of routines might do so. However, changing work practices related
to reporting and analysing health data is difficult without full geographical coverage of the system as
the national level will continue to require reports on the old format.
To facilitate change in complex adaptive system one has to remember that such a system cannot be
controlled and driven by an external hierarchical force. The creation of attractors is central to get the
complex system to move in the desired direction. While the traditional top down approach of trying
to tightly control the change process can be viewed as pushing the actors, the use of attractors can be
viewed as magnetic fields. Attractors can emerge, but they can also be created by providing solutions
that seem attractive to the users and provide network externalities.
The BEANISH project, especially in comparison with the eBHRIMS project, illustrated that it is
crucial to adapt the project complexity to the available resources. Through having a “mindful”
approach to scaling where one carefully considers the direction and pace of which to scale one can do
this. In Botswana a possible solution presented is to “scale down to scale up”, in other words
concentrate on a few health programs that can be used as “champions”. By doing so, the complexity
might be adapted to a level that the existing project organisation can handle. In addition the few
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health programs can, if chosen carefully, be a showcase for other health programs, and hopefully
contribute to creating an attractor through illustrating usefulness.
Finally, I argue that there should be an increase in human resources, especially project staff with
strong managerial and health background. Existing literature on scaling of health information
systems emphasize the importance of having proper human capacity to deal with both the
implementation process as well as the actual increased use of the system. The empirical material
obtained in Botswana support this argument, as the lack of qualified and “health-centered” personnel
has contributed to the problems of scaling.
A strategy of incorporating all forms into one data warehouse has been used in Botswana. By not
attending to the harmonization of the data collected, but rather focusing on getting the project
started an aim was that it would highlight inconsistencies in the data. This would indicate poor data
quality and the need for harmonization of data elements. The strategy has, as shown not been very
successful. It is worth noting, however, that even though the strategy has not worked as planned yet,
it does not mean the strategy is wrong. I still believe the potential of the strategy is promising if full
geographical expansion is achieved.

Final reflections and future research
Although this case is a study of achieving change in the Botswana health information system, I do not
believe that the Botswana case is truly unique. What has been presented here has shown that the
problem of scaling a HIS is not necessarily connected to stagnant financial resources, as Botswana is a
relatively affluent country. It is neither a case of handling a large population, Botswana only has 1,8
million inhabitants. It is rather one of complexity within the existing health system itself, the
complexities that arise through scaling, the access to qualified personnel and the ability to keep them,
once hired. While the aim of this thesis was to outline the challenges and strategies related to scaling
DHIS in Botswana, I do believe that the findings are relevant to other settings as well. It might be of
use for other “developing” countries implementing health information systems. Additionally I believe
the findings from this project can be of use when scaling of information systems in complex settings
outside the health domain, given relatively similar criteria.
As the BEANISH project so far has failed to scale DHIS to all district health teams in Botswana,
future research is both relevant and interesting once a full geographical expansion is completed. A
topic that would be interesting to pursue further in Botswana is the use a data warehouse solution for
integration once a complete geographical scale has been achieved. Further research could also be done
on the consequences of the strategy of postponing the standardization process until more health
programs are using the data warehouse.
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Appendix 1 – Example of data collection tool

Figure 23 – Out-patient preventive health consultation tally sheet
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Appendix 2 – Interviews and conversations
Role

Topic

Type of
conversation

When

Project staff, principle stakeholders involved in monitoring
and evaluation, support staff
Project manager I–
Botswana DHIS
team

Various topics related
to the project

Informal through day to
day cooperation

Continuous

Project manager II– Various topics related
Botswana DHIS
to the project
team

Informal through day to
day cooperation

Continuous

IT-officer –

Various topics related
to the project

Informal through day to
day cooperation

Continuous

Norwegian PhD
student – working
with Botswana
DHIS team and
UNAIDS

Various topics related
to the project

Informal through day to
day cooperation

Continuous

Two monitoring
and evaluation
managers –
Ministry of Local
Government

Information needs,
staffing situation in
the districts, hiring of
M&E officers

Informal through day to
day cooperation

Continuous

Permanent
secretary – Ministry
of Science,
Communication
and Technology

The history and
financial situation of
the project, project
strategy

Project meetings

4 meetings in
November 2007 and
one in March 2008

Principal primary
health care officer –
Department of
Primary Health
Care – Ministry of
Local Government

Ministry of Local
Government’s data
needs, current praxis
of getting hold of the
data, what he wants
of a new system

Formal interview

st
1 November 2007

Botswana DHIS
team
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Monitoring &
Evaluation Advisor,
Center for Disease
Control and
Prevention (CDC),
Botswana
The BOTUSA
Project

Current state of the
Botswana health
management system,
the monitoring and
evaluation initiatives
BOTUSA is funding,
future cooperation
with HISP Botswana

Formal interview

14th November 2007

Monitoring &
evaluation advisor
at NACA

The development of
eBHRIMS and
interfacing with
DHIS

Formal interview

March 2008

Manager UNAIDS
– working with
eBHRIMS

Collection routines
for HIV/AIDS data,
the development of
eBHRIMS and
interfacing with
DHIS

Formal interview and
several informal
conversations

Interview on 8th
November 2007 as
well as conversations
throughout my stay

Two representatives
for I-Tech –
working on a
mentoring program
for the monitoring
and evaluation
officers

Hiring of M&E
officers, the
challenges they will
face and their
proposed mentoring
program

Formal interview and
several informal
conversations

Two interviews on
16th October and
March 2008 as well
as conversations
throughout my stay

Head of
Department –
Department of
library and
information
systems, University
of Botswana

Planning training for
M&E officers,
medical education
facilities in Botswana
and UB’s
involvement in the
BEANISH project

Meetings and informal
conversations

Collaboration
throughout my stay

Health district staff
Data entry clerks –
Gaborone

Their experience of
Informal through visits at
DHIS, problems with the District Health Team
data entry etc

Several visits
throughout my stays
in Botswana

Nurse – Ramotswa

Their experience of
Informal through visits at
DHIS, problems with the District Health Team
data entry etc

Two visits in
September/October
2007

Nurse – Mochudi

Their experience of
Informal through visit at
DHIS, problems with

One visit, September
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data entry etc

the District Health Team

2007

Monitoring and
evaluation officer –
Mochudi

Data collection and
use of DHIS

Informal through visit at
the District Health Team

One visit, March
2008

Nurses – Clinic
One in Mochudi

Data capturing tools
and routines

Informal through visit at
the clinic

One visit, March
2008

Doctor – working
at a clinic in
Gaborone and
District AIDS
Coordinator in
Gaborone

Data collection,
analysis and use

Informal conversations
and lecture held at the
course for newly hired
monitoring and evaluation
officers

Several conversations
throughout between
September and
November 2007.

Health program staff
Manager – Food
and Nutrition
Program

The Food and
Nutrition Program’s
data needs and
current system for
data collection,
analysis and use

Formal interview

4th October 2007

Manager – EPI

Their data collection
procedures

Informal conversation

September 2007

Manager –
Prevention of
Mother to Child
Transmission

Their data collection
procedures

Informal conversation

September 2007

Manager/Doctor –
Tuberculosis
Program

Their data collection
procedures

Informal conversation

September 2007

Director - Health
Statistics Unit

Publication of
statistics

Informal conversation

October 2007 and
March 2008
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Appendix 3 – BEANISH Botswana project subdeliverables
•

An integrated DHIS data file for Botswana with all relevant electronic health data sets that
are currently available at the national level, aggregated to either facility level or district level.

•

A district-based HIS using the DHIS software in all 24 districts, where all paper-based data
will be captured. During the Phase – I, this will be piloted in four districts and then rolled
out to the other 20 districts in Phase – II. Transfer of data from these 24 district HIS to the
national HIS will be by email and/or electronic upload.

•

Routines and tools for monthly extracting of aggregated data from IPMS and other patientbased applications per facility (clinic or hospital).

•

A national HIS, using the DHIS software and other reporting systems, which will incorporate
the data emanating from the deliverables above. This national HIS must be designed to
provide national managers with easy access to data in various formats like standard reports,
Excel pivot tables for standalone manipulation, graphs, and thematic maps; via the
Government Data Network or via CDs or other media.

•

A national Essential Indicator Set, based on the existing minimum indicator set developed in
the late 90’s but not implemented and other current indicators in use required by managers
with uniform naming and correct definitions.

•

A team of trainers and technical support personnel within the Ministry of Health that can
provide first level support and training to DHIS users in the district and at national level –
backed up with more advanced technical support from the rest of the HISP network.

Work on all sub-deliverables will start during Phase – I of the project, with pilot districts up and
running at the end of Phase – I. Items 5 and 6 are likely to only see real deliverables during the
second phase of the project.
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