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Abstract:  This paper is part of an ongoing project that seeks to address a gap in disaster information 

coordination and collaboration in Zimbabwe. There is lack of coordinated information 

and knowledge in natural disaster and emergency situations in Zimbabwe. This results 

in weak collaboration links among the various organizations that respond to emergencies, 

leading to slow decision making processes and long response times. This negatively 

affects the affected communities, exacerbating poverty in Zimbabwe. This has been 

evidenced in the recent catastrophic cyclone Idai where many people were left dead, 

infrastructure destroyed and some people marooned. To address this, the research seeks 

to develop an integrated Knowledge Management and ICT  framework that aid in 

coordination and collaboration among the various crisis responders. This will be 

achieved through a case study approach using Zimbabwe’s Civil Protection Unit. PAR 

within DSRM will be used to gather data from CPU as well as with NGO respondents, 

traditional leaders and disaster response experts. Findings will be compared and 

contrasted with secondary data gathered in literature, this, with collected data will be 

used in developing a home grown coordination and collaboration solution. Qualitative 

approach to data collection will be adopted using interviews, visioning workshops and 

document analysis. 
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1. INTRODUCTION 

Each year the world is struck by natural disasters which threaten human security and welfare (Oktari 

et al., 2020). Responding to such crisis involves a high demand for a critical mass of individuals and 

organisations who have different stakes in disaster recovery programs (LESLP, 2015). For effective 

disaster response, it is important that there be effective coordination and collaboration amongst these 

responders (Bjerge et al., 2016). This allows disaster responders to quickly and effectively respond 

to disaster, ultimately maximizing a nation’s response capacity (Usada, 2017). However, 

coordination and inter-organisational collaboration in a disaster is complex (Kapucu, 2010) and 

responding effectively to disaster is a big challenge to most nations (Wang, 2013). According to 

Bjerge et al., (2016), a barrier to organized information sharing in disaster management is the 

availability of vast amounts of information which is sometimes not the relevant information that the 

stakeholder requires at that time. Bjerge et al., (2016) observed a gap in information coordination  

and sharing among responders which usually leads to overlapping initiatives, extensive resource 

mismanagement which ultimately leads to loss of lives and livelihoods (Provitolo, 2012). Alexander 

(2020) called for an urgent need for close coordination and collaboration among crises responders 
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as crises such as the Corona virus, has pushed for effective information sharing within and across 

jurisdictional borders. 

 

This paper is scoped empirically to examine the case of Zimbabwe, which has suffered natural 

disasters in recent years. In 2000, alongside Mozambique and South Africa, Zimbabwe was hit by  

Cyclone Eline. Reports indicated that 90 people died and over 250 000 marooned and approximately 

US$7.5 million in economic losses were experienced in Zimbabwe (Shumba, 2000). In March 2019, 

Zimbabwe, Mozambique and Malawi were hit by Cyclone Idai, which was characterised by heavy 

rains, mudslides and flooding.  Cyclone Idai  left hundreds of people dead, thousands marooned and 

infrastructure destroyed, with hundreds unaccounted for. The cyclone also left the governments 

overwhelmed with little resources to respond to the crisis. The Zimbabwean  government activated 

its crisis coordinating organ, The Civil Protection Unit (CPU), to coordinate the emergency response. 

Unfortunately, CPU was incapacitated to coordinate such a catastrophic cyclone. A major challenge 

identified in Cyclone Idai was access to information to define the type of assistance required. A 

number of individuals, humanitarian actors, organisations that entered the affected provinces could 

not get timely information from CPU to assist them respond effectively to the emergency. It is 

therefore apparent that there is a lack of coordinated information and knowledge in natural disaster 

and emergency situations in Zimbabwe. This results in weak collaboration links among the various 

organizations that respond to emergencies, leading to slow decision making processes and long 

response times. This negatively affects the affected communities, exacerbating poverty in the country. 

 

 Under the above background, this paper seeks to answer the following question: What are the key 

elements of a KM and ICT Framework that improves coordination and collaboration among 

emergency responders to natural disasters in Zimbabwe? 

 

The paper is structured as follows: the next section is a review of literature and theoretical 

framework. The section that follows presents the methodolody which involves data collection 

methods and techniques and the DSR  used to design the rudimentary framework. The section that 

follows presents the expected outcome followed by a section on implications to theory and practice 

and lastly a summary. 

 

 2. LITERATURE REVIEW 

 2.1 Natural Disaster Management  

Natural disasters destroy the people’s common forms of survival such as health, food security, 

education as well as other related humanity aspects. No one organization, can succeed in Disaster 

Management (Singh, 2006). There is need for a number of organisations with different roles and 

expertise who partner and collaborate. The 1999 Odisha Cyclone in India resulted in increased 

Government-NGO collaboration (Singh, 2006) through regular coordination meetings, combined 

knowledge sharing, planning and vision construction (Ababe et al., 2008). 

 2.2 ICTs for Disaster Management 

ICTs play a very pivotal role in information coordination and collaboration in all stages of the 

disaster management (Xue, 2017; Raymond et al., 2015). Despite their significant role, ICTs in 

disaster response has the following drawbacks among others: the disaster can  result in power failure, 

hampering the use of ICT tools hence service delivery and communication systems can be 

oversubscribed resulting in communication difficulties.  According to Comfort et al., (2004) there 

is need for creation of a flexible information infrastructure that manages the dynamic information 

exchange among the various emergency responders. For this system to be effective, it must ensure 

that relevant information gets to the right party timeously and in the right format to support prompt 
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decision making (Stanton, 2016). According to Zhang et al, (2002) disaster situations require KM 

systems with collaborative technologies to ensure collaboration of multiple response organizations.  

  

It is argued in this paper, that both KM and ICTs have the potential to provide for reliable 

interconnectedness of various organisations which are responsible for disaster response. KM focuses 

on systematic approach for searching and using knowledge with the overall aim of value making 

(Mráček & Mucha, 2015). Seneviratne et al., (2012) describe KM within the DM context as focusing 

on availing the correct knowledge to the right people in the exact place at the correct time.  

 2.3 Theoretical Framework 

This paper recognizes the existence of many KM frameworks in literature. According to Holsapple 

and Joshi (1999), prominent frameworks include: 

 

● Framework of Knowledge Management Pillars;  

● Framework of Core Capabilities and Knowledge Building;  

● Model of Organizational Knowledge Management;  

● Framework of the Knowledge Organization; and  

● Framework of Knowledge Management Stages 

While the rest of the frameworks focus on KM in one organisation, it is worthwhile to emphasise 

that the ICT/KM framework to be developed in this study can be expanded to conceptualise  KM 

not just in one organisation. Thus it seeks to aid coordination and collaboration among disparate 

emergency responders and not just one organisation. In this paper, the Framework of KM Pillars 

shall be coalesced with the coordination theory (Malone, 1990) as shown in the next two subsections. 

2.3.1 Framework of Knowledge Management Pillars 

Stankosky et al., (2003) developed the Four Pillars of KM framework that organisations intending 

to embark on KM initiatives should consider for effective management of knowledge. The four 

pillars are Leadership, Organisation, Technology and Learning (Figure 1). The Leadership pillar 

focuses on strategically aligning KM initiatives with business objectives. The Organisation pillar 

focuses on redesigning and aligning of processes and procedures. The Technology pillar focuses on 

setting up an enabling technological infrastructure to support the KM initiative. The Learning pillar 

focuses on ways in which the organization creates a learning community (Stankosky et al., 2003). 

 

Figure 1: The Four Pillars of Knowledge Management (Stankosky et al., 2003) 
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2.3.2 Coordination Theory 

Coordination is the act of working together harmoniously (Malone and Crowston, 1990). There is 

little known or coherent theory of coordination in the Information System domain. There are 

however numerous disjointed theories from various disciplines such as sociology, organizational 

theory, social psychology and many other disciplines. In all these various fields, there appears a 

common problem of coordination regardless of discipline which centers around how resources can 

be allocated effectively among different actors. Of importance to this study is “how information can 

be shared effectively with the different actors”. According to Malone (1990), there are some 

processes underlying coordination (Table 1). 

Table 1: Processes underlying coordination (Malone, 1990) 

In the context of Zimbabwe, Table 2 shows the activities in the processes of disaster coordination 

as they relate to the Framework of Four Pillars of KM.  

Table 2: Coordination Theory Processes in the Four Pillars of Knowledge Management 

Leadership 
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CPU leadership  should identify the disaster coordination goals, the disaster response actors, create 

a group of disaster response leadership with representative from NGOs or cluster leaders who will 

be involved in group decisions such as goal decomposition-who does what, to whom and where. 

This group should agree on the communication and KM strategy. Leadership should cultivate a 

culture of  disaster information sharing so that  responders  have a common perception of the disaster 

situation. 

Organisation 

To support the leadership pillar, a number of organisational changes should be effected and managed. 

CPU’s organisational structure, operational processes, staff, skills, systems should support the 

various disaster responders in accessing the right information at the right time in the right format. 

This should include  setting up structures to manage actor interdependence, upgrade personnel skills 

to manage disaster information and knowledge, a KM champion on the organogram to drive the 

disaster KM initiative. Some group decisions should be made such as deciding and agreeing on the 

governance mechanism, reporting structure, frequency of meetings etc. 

Technology 

While organisational and cultural changes as highlighted in Pillars above are vital, a lack of a proper 

technology infrastructure leads to failure of KM initiative hence ineffective disaster  coordination. 

There is need for IT tools that capture data, store, search and retrieve, send the relevant  data to the 

various responders in a format appropriate to the responder, share the information and foster 

collaboration amongst the various responders, solve and provide recommendations to the responders 

for prompt decision making. The group should agree on the  kind of tools and mechanism 

appropriate for effective collaboration. 

Learning  

For effective use of the technologies and implementation of the agreed KM strategy, CPU should 

create a conducive environment  for learning.  Organisational learning, using approaches such as 

promoting cross functional teams, building institutional memory, lessons learnt, group discussions, 

experience sharing as well as  training should be adopted. The group should agree on the learning 

approach. 

 3. METHODOLOGY 

A case study approach using Zimbabwe’s disaster coordinating agency-(CPU) will be adopted as it 

helps in acquiring in-depth understanding of  how CPU carries out the coordinating role.Cohen et 

al., (2007) argues that case studies provide distinctive examples of genuine people in real situations. 

Design Science Research (DSR)  will be most appropriate in this study as it is a practical research 

method that produces a technology based solution. According to Baskerville et al (2015), one 

mandate of DSR is to produce practical solutions to teething problems by bringing change through 

improving existing systems. According to  Peffers et al (2007), DSR includes the following six steps: 

1. Problem identification; 2. Defining the research objectives; 3. Designing and developing the 

artefacts; 4. Demonstrating; 5. evaluating the solution by matching the objectives and the observed 

results from the use of the artefacts and 6. Communicating the problem, the artefact, its usefulness 

and effectiveness to other practitioners and researchers. 

3.1 Data collection Methods and techniques 

In order to answer the main research question, two sub questions will be asked. These are “What are 

the current coordination and collaboration practices employed by CPU? and “ What are the 

Proceedings of the 1st Virtual Conference on Implications of Information and Digital Technologies for Development, 2021 
 

61



Matekenya & Ruhode                                           Integrated Knowledge Management Framework for Improving Disaster Response   

 

emergency responders’service expectations from CPU? PAR will be used within the DSRM to get 

an understanding of Zimbabwe’s CPU. Futures visioning workshopping shall be the dominant 

method for data collection. Visioning is a participatory approach that brings a group of stakeholders 

together and supports them in developing a shared vision of the future. To answer the three questions, 

data collection will be done in stages as follows: 

Stage 1: Current realities assessment 

This involves collecting data from CPU through interviews with Key Informants (KI), document 

analysis and extensive literature search to understand how other countries are coordinating 

emergency response. The aim of this stage will be to better understand CPU’s current coordination 

mechanism. Specific information to be collected include CPU’s vision, workflow, current 

technologies and others as shown in Table 3 below. This will be the first step towards PAR, 

involving Ministry  KI in defining the problem so as to solve it (Avison et al., 2001). Findings from 

this will be used to feed into stage 2.  

Stage 2: Future’s visioning  

Data will be collected through a future’s visioning workshop that will be attended by respondents 

from NGO and CPU. Respondents will highlight aspects of the past and present they think are the 

most important elements to include in a future vision of CPU. The purpose of this exercise will be 

to identify what CPU’s stakeholders consider as important for effective coordination and 

collaboration. The goal of this phase will be to arrive at a vision that reflects the thinking of diverse 

stakeholders and not majority opinion. 

Stage 3:  Identifying mechanisms to support the envisioned future  

Participants will form into new smaller groups and members will be asked to brainstorm  the changes 

that should take place at  CPU inorder to ensure effective coordination and collaboration. The 

facilitator will introduce the 7s Mckinsey, a model for organisational effectiveness to assist the 

participants in coming up with changes/adjustments that should support the envisioned future.  The 

model postulates that  there are  seven  factors  that need to be in alignment for an organisation to 

be successful. The identified  changes will be used to develop the integrated ICT/KM Framework. 

 3.2 Data analysis 

Data collected from the three stages will be collated  and analysed thematically and  manually.  

Thematic analysis identifies, analyses and reports themes/patterns within data (Braun & Clarke, 

2006). The four pillars of KM coalesced with the coordination theory (Leadership, Organisation, 

Technology and Learning) will form the themes. This will be used in the development of the 

integrated KM and ICT  framework that will ensure effective coordination and collaboration among 

the emergency responders. Table 3 shows a summary of data collection and analysis. 
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Table 3: Data collection and analysis summary 

 3.3  Framework development and validation 

Based on the extensive literature search and data collected, the key elements to the framework will 

be identified. The proposed framework will be validated by demonstrating its viability and 

suitability to the identified problem through a two-day workshop. The workshop participants will 

include those that would have been engaged in problem awareness stage of the DSR approach. The 

participants will discuss the applicability of the tools, techniques and procedures proposed in the 

framework and evaluate the extent to which the framework addresses the problem. 

 4. EXPECTED OUTCOME: DISASTER RESPONSE FRAMEWORK (DRF) 

The DSR iterative process will lead to a participatory design outcome, which is the disaster response 

framework (DRF) which will be informed by ICT and KM concepts. The envisaged DRF will be 

guided by the four pillars of KM which in this research, have been adapted and applied to the disaster 

response empirical context  (Figure 2). 
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Figure 2: Envisaged Disaster Response Framework (DRF) 

 5. IMPLICATIONS TO THEORY AND PRACTICE  

 Theoretically : Findings from the empirical study will be used to extend and complements earlier 

theories by providing a novel Zimbabwean country perspective on disaster coordination and 

collaboration.  

Practically : An implementable integrated KM and ICT framework for improving coordination and 

collaboration will be developed.  

Methodologically : This research uses a combination of DSR, PAR, collaboration theory and  

Framework of KM Pillars in exploring the current coordination and collaboration problems at CPU 

and in devising the solution. This is the first research in developing country context that has used 

these methodologies  specifically in improving emergency response. 

 6. SUMMARY 

The paper has presented part of an ogoing project that seeks to address a gap in disaster information 

coordination and collaboration in Zimbabwe. Literature has revealed that ICTs and KM has the 

potential of addressing the gap  hence the review of theories on KM and coordination which will be 

coalesced to develop the DRF. The paper proposes the use of PAR’s visioning workshopping within 

the DSRM in coming up with the envisioned DRF. 
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