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Modelling the barriers to multi-stakeholder 

collaboration for COVID-19 pandemic response: evidence 

from Sub-Saharan Africa 
 

ABSTRACT 

The aim of this study is to develop a model describing the interactions and interdependence 

between the obstacles to effective implementation of a collaborative model of pandemic 

preparedness and response. A comprehensive review of the relevant literature highlighted 15 

key variables. The contextual interactions between these barrier variables were identified based 

on the opinions of experts with COVID-19 pandemic experience and analysed to determine 

their driving and dependence powers using interpretive structural modelling. The findings 

indicate that the lack of guidelines and procedures for coordinated actions, differences in 

organisational culture (working habits) and funding constraints are the most critical barriers to 

effective multi-stakeholder collaboration. Managers of collaborative programmes, 

policymakers and researchers should carefully focus on these hindrances because any 

improvement in them can significantly affect the overall system. 

 

Keywords: multi-stakeholder collaboration, health emergency, COVID-19 response, 

interpretive structural modelling 

 

1. Introduction 

The recent coronavirus pandemic event has aptly demonstrated the intricate interconnectedness 

and interdependence of humans globally. This global crisis is a reminder of the shared 

vulnerability of people and of the need for countries to pursue a multi-sectoral collaboration 

for the planning and coordination of an effective response to pandemics (McClelland, 2017). 

One trend involves the increased cooperation between various actors such as policymakers, 

public health workers, civil society organisations, private sector, veterinarians, academics, and 

religious and community leaders to build community resilience for withstanding and 

recovering from the pandemic situation. This approach is often referred to as collaborative 

health emergency preparedness (Shoaf et al. 2014). Any effective preparation and response 

strategy for the COVID-19 pandemic requires a committed political will (Nkengasong and 

Mankoula, 2020), and multi-sector organisations need to collaborate to boost the national 

pandemic preparedness and response capability. 
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Lasker et al. (2001), Wu and Liu (2019) and Green and Johnson (2015) contend that 

collaboration is highly effective in achieving health outcomes. Nonetheless, collaboration has 

a high potential to fail when leadership challenges are present (Bauer, AbouAssi and Johnston, 

2020) and resources are minimal, as is the case in many parts of Africa (Okwen et al. 2018). 

The process of exploring collaboration in many African contexts can be frustratingly slow and 

ineffective due to the aforementioned barriers. Recent works (e.g., Cruz, 2014; Bennett and 

Carney, 2011; Bevc et al. 2014; Goering et al. 2003; Mac McCullough, Eisen-Cohen, and Lott, 

2020; Swaan et al. 2018; Paige et al. 2010; Bevc et al. 2014; Nick et al. 2009; Santibañez et al. 

2017; Pratt et al. 2018) have extensively identified the common barriers to successful multi-

stakeholder collaboration in the public health emergency context. Nonetheless, most of these 

studies have highlighted restrictions without examining their contextual relationships or degree 

of influence on one another. Understanding the interactions among the different barriers can 

help policymakers to develop pandemic preparedness strategies and consequently strengthen 

their response capabilities in different pandemic scenarios. Several studies have identified 

common generic obstacles to effective collaboration in health emergencies and pandemic 

situations; however, the effects of those barriers in developed and developing countries differ. 

Multiple studies on the obstacles to effective collaboration have focused on the milieu of 

developed countries; for example, Pollack Jr. et al. (2012) concentrated on the United States, 

whereas Hansson et al. (2018) emphasised Sweden. Developed-country contexts are quite 

different from developing ones, and they have been relatively under-researched by academic 

scholars who have published in top journals, particularly in the areas of examining the barriers 

to effective collaboration in health emergencies and pandemic situations. Therefore, empirical 

work needs to address this gap in the literature. 

Developing countries, especially the ones in Sub-Saharan Africa (SSA), encounter unique 

challenges in their capacity to develop practical response actions towards the COVID-19 crisis. 
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Loembé et al. (2020) suggested that Africa could become the next epicentre of the pandemic 

because of the current trends in incidence and underlying vulnerabilities in healthcare systems. 

As the pandemic transitions continue to intensify in the continent, and a multi-stakeholder 

collaboration is considered essential to effectively respond to such situations (Schwartz, 2017), 

increasing the contextual understanding of the barriers and their interaction with each other is 

a critical step for healthcare leaders and policymakers. Knowledge of the obstacles is crucial 

as these hindrances could prevent different actors from the public and private sectors as well 

as civil society and non-governmental organisations (NGOs) from collaborating on the 

effective preparation and response to the COVID-19 pandemic and planning for future health 

emergencies. 

The interpretive structural modelling (ISM) technique helps to ‘impose order and direction 

on the complexity of the relationships among the variables of a system’ (Janssen et al. 2018, p. 

648). Given the importance of making sense of the complicated contextual realities of most of 

Africa (e.g., weak institutions, limited infrastructure and huge informal sector), which could 

affect the ability of key stakeholders to collaborate in their bid to address health emergencies 

such as the pandemic in Africa, ISM is well suited to help structure the current research. 

Therefore, the aim of this research is to adopt ISM to develop a theory detailing the barriers to 

effective multi-stakeholder collaboration in pandemic preparedness and response. The 

following research question is consequently formulated and addressed: Which factors act as 

barriers to successful collaborative work between multiple stakeholders in response to the 

COVID-19 pandemic, and how are they related to each other from an SSA perspective? First, 

15 different barriers were identified in this study through a literature review. The contextual 

interactions among these barriers were subsequently analysed from the perspectives of experts 

from four SSA countries (i.e., Nigeria, Kenya, Cameroon and Zambia) that represent three 

major regions of the African continent (west, east and southern regions). Group discussions 
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were used as the data collection method. The experts included members of the multi-

stakeholder COVID-19 Task Force that works towards preparedness and response to the 

coronavirus pandemic. 

The ISM approach utilised in this research was informed by professional views (Janssen et 

al. 2018; Khan et al. 2020); it was adopted because ‘it helps to transform unclear and poorly 

articulated mental models of systems into visible, well-defined models’ (Sushil, 2012: 87). 

Through this approach, we determined that the driving and dependence powers of the obstacles 

would merit attention. 

The findings of this study are expected to provide policymakers and healthcare professionals 

with new insights and guidance for ensuring successful collaborations in future cases of 

pandemic response preparation. The contribution of this research is twofold. First, it is one of 

the first studies to analyse the interactions of barriers to collaborative working in the crisis 

management of public health emergencies. Through the developed ISM-based model, the study 

helps to enhance the understanding of the specific barriers that require focus and attention in a 

future collaboration model of public preparedness for a pandemic. 

Second, the research contributes to the literature by addressing the observation that in 

uncertain and rapidly changing situations, ‘outbreaks demand a multi-sectoral preparedness 

and response that is challenging for healthcare institutions [to effectively coordinate and 

manage]’ (De Vries et al. 2019: 52). By boosting the understanding of contextual interactions 

among the barriers, policymakers can develop interventions to strengthen intersectoral 

collaboration in public health emergency preparedness, particularly in developing countries. 
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2. Literature review 

The literature review comprises two sections. The first section deals with stakeholder theory 

as the point of departure in this study. The second section presents a review of the literature on 

the barriers to a multi-stakeholder collaboration for pandemic (and other health emergencies) 

preparedness and response. 

 

2.1. Stakeholder theory 

Stakeholders have been defined in various ways. They may pertain to ‘any group or individual 

who can affect or is affected by the achievement of the organisation’s objectives’ (Freeman, 

1984, p. 46). Stakeholders are also depicted as ‘all parties who will be affected by or will affect 

the organisation’s strategy’ (Nutt and Backoff, 1993, p. 439). Furthermore, a stakeholder may 

refer to ‘any person group or organisation that can place a claim on the organisation’s attention, 

resources, or output, or is affected by that output’ (Bryson, 2004). Stakeholders are also those 

‘individuals or groups who depend on the organisation to fulfil their own goals and on whom, 

in turn, the organisation depends’ (Johnson and Scholes, 2002, p. 206). All these definitions of 

stakeholders portray the interdependence of the firm and these entities. 

Stakeholder theory has its roots in the work of Edward Freeman (1984). The theory states 

that the choices of an organisation are influenced by the desires and perceptions of multiple 

stakeholders (Kannan, 2018). Therefore, organisations should create value for all stakeholders, 

not merely for investors or shareholders. Stakeholder theory has been widely used in different 

research areas, including the examination of sustainable shipping barriers (Yuen et al. 2017), 

nature of inter-organisations in social partnerships (Savage et al. 2010: Leach, Pelkey and 

Sabatier, 2002), stakeholder management strategies in supply chain collaboration (Barro, 2009) 

and university–industry collaboration (Abidin et al. 2016). 
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Van der Wal (2020) recently identified three essential competencies for public managers 

during a pandemic, namely managing stakeholders, dealing with political masters and engaging 

in collaborative networks. Beech and Anseel (2020) highlighted the importance of developing 

partnerships with multiple stakeholders to succeed during a pandemic. However, research using 

stakeholder theory to examine collaboration in responding to global pandemics and other 

public health emergencies such as the COVID-19 crisis is scarce. Stakeholder theory is 

particularly suitable for exploring collaboration in crisis situations such as pandemics because 

it allows the interests of diverse stakeholders to be suppoted. We define multi-stakeholder 

partnership (alliance) in this context as the interactive process in which stakeholders or actors 

from different sectors or industries and with varied opinions team up to collectively plan and 

implement actions and share resources and risks with responsibility for an effective pandemic 

response (Wood and Gray, 1991; Gary and Stites, 2013; Ayala-Orozco et al. 2018). 

In this study, we focus on multi-stakeholder collaborative initiatives for responding to the 

COVID-19 crisis across four African countries, as well as the obstacles to the effectiveness of 

such collective work. Stakeholder theory is appropriate in our study because it allows us to 

explore the stakeholders’ experiences with the 15 barriers (listed in Table 1) and to examine 

the contextual interactions between these barriers regarding a collaborative response to the 

coronavirus pandemic. 

 

[Table 1] 

 

Collaborative organisations are increasingly viewed as an effective means of tackling 

complex health challenges; however, research has underscored the significant difficulty of 

leveraging the diverse knowledge and skills of members from different industry sectors to 

address local healthcare problems (Hearld and Alexander, 2020). Such difficulty is perhaps 
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due to the prevalent belief that only the clinicians in health organisations have answers to 

healthcare problems. By contrast, less importance is given to non-clinical stakeholders in the 

health system. Alliance members are more likely to see their cooperation as sustainable when 

they have a common goal and notice that the collaboration worked in the past (D’Aunno, 

Hearld and Alexander, 2019). For politicians to work together with NGOs, as well as for the 

private sector and other healthcare stakeholders to deliver effective pandemic preparedness and 

response, they need to be conscious of the factors that impede successful collaborative work. 

Collaboration between stakeholders from different industry sectors can create mutual 

competitive advantage and value (Cao and Zhang, 2011). However, the constituent members 

may also have competing self-interests. Hence, leaders who champion diverse stakeholder 

collaboration require an understanding of the complexities of balancing personal and group 

interests to achieve sustainable outcomes from multi-sector healthcare alliances (Hearld and 

Alexander, 2020). 

In this study, we aim to improve our understanding of the factors that constrain successful 

collaborative preparedness and response to pandemics from the SSA perspective. Specifically, 

we analyse in more detail the relational influence and interdependence among different barriers 

and highlight the important areas of focus for achieving effective collaboration in response to 

pandemics and other public health emergencies. 

 

2.2. Barriers to successful collaboration in the health emergency context  

Partnership in health emergency preparedness and response situations tend to be ineffective 

when concerns about the ownership of results and differences in organisational culture and 

working practices emerge (Dunlop et al. 2016; Ryu and Johansen, 2017). Furthermore, 

collaborative efforts typically do not yield the expected outcomes without any clarity about the 

roles and responsibilities of the partners (De Vries et al. 2019). Shoaf et al. (2014) explored the 
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factors influencing collaborative efforts for emergency preparedness between local health 

departments and school districts in the US. They revealed that the lack of direction from the 

leadership, staff pressurised for additional commitment (overwork) and perceived loss of 

individual organisation autonomy inhibit collaborative preparedness efforts. In a study 

examining cross-border health governance between institutions in the US and Mexico, Cruz 

(2014) identified several challenges to collaboration. These challenges include legal 

impediments between the representatives of the two countries, the cumbersome task of 

accessing information, the overlap and duplication of inter-agency coordination, insufficient 

funding, mistrust and misalignment of interests. 

Santibañez et al. (2017) identified fluctuating healthcare funding priorities as a critical 

barrier to engaging community and faith-based organisations in responding to the Zika virus 

epidemic. In the same manner, matters relating to resource limitation, unethical priority setting 

and less confidence in the adopted surveillance technology were identified as issues requiring 

strategic legal intervention to ensure effective pandemic preparedness in Asia (Bennett and 

Carney, 2011). Using available resources in the most efficient and equitable way is an essential 

consideration for countries seeking to meet the enormous financial requirements to respond to 

the coronavirus crisis. Additionally, the importance of strong coordination and leadership in 

achieving this goal in a collaborative activity cannot be overemphasised (Sullivan et al. 2012). 

However, similar to the observation of Mays and Scutchfield (2010), a leader’s inability to 

equitably incentivise team members and high opportunity costs affect collaboration 

performance. This result is linked to the finding that managers struggle to make effective 

decisions when responding to the slow-growing incident because of the lack of clarity in 

information transferred between collaborating agencies and gaps in awareness of the chain of 

command (Dalnoki-Veress et al. 2014). 
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In attempting to improve response services to public health preparedness planning, Bevc et 

al. (2014) conducted a multilevel evaluation study on the North Carolina preparedness and 

emergency response. The primary concerns identified include the lack of resources to train 

partners, high turnover of staff, potential disconnects between planning priorities and the 

evidence-based vulnerability risk population, inadequate directive (guidance) and variation in 

the planning process. However, earlier research conducted in Ontario, Canada by Goering et 

al. (2003) recognised some of the drawbacks of the initiatives for promoting collaboration 

between a research unit and the mental health policy office. The issues constituting implicit or 

explicit obstacles to effective linkage in policy development processes include the partners’ 

lack of commitment and loyalty, non-supportive collaborative environment, absence of clarity 

about mutual expectations, nonexistence of a quality control mechanism, absence of shared 

decision-making, informal interactive style of communication and limited resource 

commitment over time. Even though this article was published years ago, the evidence remains 

relevant for evaluating potential barriers to successful collaboration in preparing for a public 

health emergency. 

In addition to the issues concerning communication, data sharing and constrained or lack of 

prioritisation of resources, several barriers relate to divergent organisational cultures and 

priorities of the collaborating entities (Pratt et al. 2018; Wang and Yin, 2012; Christensen and 

Lægreid, 2020), which reflect in the multiple stakeholders’ experience with collaboration in 

healthcare emergency response. Drawing lessons from the Hurricane Katrina event, Koliba, 

Mills and Zia (2011) developed a model for analysing complex accountability challenges in 

collaborative networks. Their study highlighted some factors that constituted challenges to 

emergency management planners, such as a breakdown in administrative accountability and 

prevalent confusion over trade-offs between different types of liabilities emanating from 

emergencies. Similarly, the lessons derived from Ebola preparedness in the Netherlands have 
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indicated the need for coordination and collaboration in response planning and execution 

(Swaan et al. 2018). The study evaluated the experiences of stakeholders from the public health 

and the curative sectors while identifying opportunities for improving preparedness practices. 

The findings implied that the lack of guidelines or blueprints for regional and national 

coordinated preparedness actions can delay patient management in emerging infectious 

diseases. 

Meanwhile, Lai (2012) used learning network theory to demonstrate the factors that 

influence the success of collaboration in fighting pandemic crises in the Asia-Pacific region. 

They concluded that learning networks predict the effectiveness of mobilisation and swift 

response, but the lack of networking capabilities may be viewed as a weakness for collaboration 

effectiveness. Networking capability is indeed critical to achieving success in collaborative 

projects; nonetheless, failures in leadership style, information transfer and communication are 

underscored in a wide range of literature. For example, in attempting to identify gaps in 

pandemic influenza response plan and explore opportunities to improve future preparedness 

for healthcare delivery, Paige et al. (2010) identified three key barriers. These barriers include 

the absence of clarity in the governance and decision-making structure around surveillance and 

case reporting, lack of communication, inconsistencies of procedures and legal issues. 

With regard to facilitating the emergency response for vulnerable populations (e.g., people 

with special healthcare needs), Nick et al. (2009) underscored significant concerns relating to 

the lack of regular consultation with public health officials, poor coordination among 

emergency medical services, inability to locate vulnerable populations and a gap in the 

integration of data into broader, region- or nationwide emergency planning. However, a 

surprising aspect is that similar issues remain to date, as recent evidence (e.g., Mac 

McCullough, Eisen-Cohen and Lott, 2020) revealed that people’s propensity to share 
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information is restricted by raised expectations about the benefits of collaboration, resource 

slack or low availability of resources, absence of trust and members’ self-interest. 

Fifteen barriers were recognised from the preceding literature discussion and summarised 

in Table 1; hence, they address the first research objective of this study. Notably, these barriers 

were reported in prior research in the general context of health emergency preparedness and 

response. Some of these barriers may possibly be more important for responding to the 

COVID-19 pandemic than the broader context of a health emergency. Further analysis of the 

barriers is therefore necessary. 

To our knowledge, this work is the first study to analyse the relationships and 

interdependence of barriers to a multi-stakeholder collaborative approach to pandemic 

preparedness and response. Such research is urgently required to contribute to knowledge and 

literature on the critical obstacles that inhibit the use of collaboration for effectively responding 

to pandemics and other public health emergencies. The establishment of the interactions and 

interdependence of these barriers is also necessary. Thus, the aim of this research is to identify 

and examine the mutual influences of the different obstacles to a multi-stakeholder 

collaborative response to the COVID-19 pandemic. The key barriers to collaboration are 

identified in previous studies and subsequently evaluated using expert feedback, thereby 

improving the understanding of the contextual interactions of the identified barriers. 

 

3. Methodology 

3.1. ISM methodology: analysing the contextual relationships among the barriers.  

The second research objective of this study is to determine the contextual relationships among 

the barriers listed in Table 1, in such a way that we can ascertain their dominance in the 

implementation of a collaborative model of pandemic preparedness and response. This 

objective is addressed using the well-established ISM methodology, a technique developed by 
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Warfield (1974) and Sage (1977). ISM is a decision-making tool in which a set of variables is 

evaluated and modified into a more manageable, straightforward and meaningful framework. 

Through the ISM method, researchers can impose order on the complexity of variables and 

present them in a structured manner (Cherrafiet et al. 2017; Jharkharia and Shankar, 2005). 

Researchers have used the concept of ISM for analysing the interactions among variables in 

implementing total quality management (Talib, Rahman and Qureshi, 2011), green supply 

chain management (Mathiyazhagan et al. 2013), lean manufacturing practices (Cherrafi et al. 

2017; Vasanthakumar, Vinodh and Ramesh, 2016) and success factors in the apparel supply 

chain (Chowdhury et al. 2020). 

 However, to our knowledge, this method is apparently not being employed in the analysis 

of the barriers to collaborations for healthcare emergency preparedness. According to Vinodh, 

Ramesh and Arun (2016), ISM is useful for constructing a multilevel structural model to 

emphasise the dominant factors that affect the implementation of a system. Such is the case 

with the various barriers to the success of collaboration in pandemic preparedness and 

response. The attributes of the ISM method include the application of experts’ practical 

knowledge and judgements to analytically review and revise a set of variables (Thakkar et al. 

2005). A series of distinct steps of the ISM application in the current study is presented in 

Figure 1; these steps are later discussed in more detail (Cherrafi et al. 2017; Vinodh, Ramesh, 

and Arun, 2016). 

[Figure 1] 

 

 Step 1: Identify the variables under consideration in the study. In this paper, the barriers 

to the implementation of successful collaboration in healthcare preparedness and response were 

identified with the aid of a literature review and brainstorming sessions involving experts and 

academics. 
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 Step 2: Establish the contextual association among the identified variables. The 

contextual relationships among the barriers (identified in Step 1) were established through the 

continuous appraisal of the team of experts. 

 

 Step 3: Create the structural self-interaction matrix (SSIM) that implies pairwise 

relationships among the barriers to collaboration success (from Step 2). 

 

 Step 4: Develop an initial reachability matrix from the SSIM matrix and check the 

transitivity. The results of this process are used for conducting the level partitioning of the 

barriers (obtained from Step 3) to determine the reachability and antecedent sets. 

 

 Step 5: Develop the final reachability matrix after applying the transitivity rule. The 

rule of transitivity suggests that if barrier A is related to barrier B and barrier B is related to 

barrier C, then barrier A is certainly related to barrier C. 

 

 Step 6: Formulate the various levels of the partition table from the final reachability 

matrix. 

 

 Step 7: Create a digraph that completely depicts the relationships among the barrier 

variables assigned in the final reachability matrix, and then remove the transitivity links. 

 

 Step 8: Develop the ISM-based model by replacing variable nodes with statements. The 

MICMAC analysis is also used at this stage to group the various barriers involved in the 
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categories (i.e., driving variables, dependence variables, autonomous variables and linkage 

variables). 

 

 Step 9: Review the ISM model developed in Step 8 to check for inconsistencies and 

make the necessary adjustments. 

 

3.2. Data collection 

To analyse the identified 15 barriers to effective collaborative preparedness for health 

emergencies (see Table 1), 32 experts from four SSA countries were initially contacted through 

emails and phone calls. These communication modes allowed us to discuss the study objectives 

with potential participants and to solicit their interest. After regular correspondences with the 

selected experts, 10 accepted our invitation to participate in the study. We also contacted three 

academics who volunteered to participate in this investigation. A decision team of 13 members 

was subsequently formed to further examine the barriers to successful collaboration in 

preparedness and response to a public health emergency (i.e., pandemic). The team consisted 

of two public health policymakers, two clinicians (a doctor and a nurse), two senior managers 

of NGOs, two officers from security services, one supplier of health products, two university 

professors specialising in public health and two researchers specialising in stakeholder 

collaboration. All the expert panel members were part of the COVID-19 Task Force in their 

respective African countries (i.e., a multi-stakeholder platform that works towards 

preparedness and response to the coronavirus pandemic). One of the key challenges 

encountered in this study concerned the identification and persuasion of these experts to spend 

their valuable time in participating in the research. Hence, this process took over three months 

to implement (i.e., from April to June 2020). Brief profiles of the selected experts are provided 

in Table 2. 
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[Table 2] 

 

The ISM methodology requires the opinion and judgement of experts to establish the 

contextual relationships between factors previously identified in the literature. The experts, 

who are usually assembled in a small group to build contextual relationships, utilise focus 

group discussion methods (Manish, Todorov and Dharm Kapletia, 2018). The results of the 

literature survey revealed that most studies adopting the ISM approach use a small group of 

experts (ranging from two to 13) from the industry and the academia for developing the 

contextual relationships (e.g., Chowdhury et al. 2020; Haleem et al. 2012; Purohit et al. 2016; 

Cherrafiet al. 2017; Panahifar, Byrne, and Heavy, 2015; Mathiyazhagan et al. 2013). Therefore, 

our team of experts was considered appropriate for this study and adequate for building the 

proposed ISM model. 

We sequentially organised two meetings with a team of experts to identify the contextual 

relationships among the variables (see Table 1) considered to be barriers to successful 

collaboration in pandemic preparedness and response. The meetings occurred virtually via a 

free online conferencing tool (i.e., Zoom). Cherrafi et al. (2017) have recommended this two-

stage approach as one that supports the robust process of developing an ISM model. In the first 

meeting, experts were required to accomplish two activities. First, they needed to quantify the 

importance of the 15 barriers identified through the literature review on a low–moderate–high 

scale. Second, they needed to describe how these barriers had been encountered in the reality 

of the COVID-19 pandemic. The results of this initial evaluation are presented in Table 3. 

A second meeting was convened to enable the team of experts to assess and discuss the 

barriers in more detail and to ascertain the contextual relationships among them. The experts 

were asked to indicate whether one barrier leads to another and if so, in what way. From this 
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process, the contextual relationships among the barriers to successful collaboration in 

pandemic preparedness and response were developed. 

 

[Table 3] 

 

3.3. Structural self-interaction matrix development  

After the establishment of the ‘leads to’ type of contextual relationship, the next phase involved 

the development of an SSIM to reveal the pairwise interactions between two barrier variables 

(i and j). Instead of the generic binary rating scale, this research employed a differential rating 

scale proposed by Sushil (2012) to estimate the strength of the inter-relationships more 

precisely. Furthermore, to depict the direction of relationships, the current research adopted the 

colour-coded differential rating scale developed by Vishnu et al. (2019). This differential rating 

is described in Table 4. 

 

[Table 4] 

 

Four colour codes were used to denote the direction of relationships among the barriers. 

Black indicates the direct link from the barrier listed in each row to the barrier in the 

corresponding column, whereas sandal denotes the reverse relationship; moreover, red implies 

a mutual relationship and blue signifies the lack of any relationships among the barriers. Based 

on the contextual relationship, the SSIM for the barriers to successful collaboration in 

pandemic preparedness and response was developed (see Table 5). 

 

[Table 5] 
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3.4. Initial reachability matrix development 

This stage involved the transformation of the relationship matrix into an initial reachability 

matrix by converting the information in each entry of SSIM into a numerical matrix (Vishnu 

et al. 2019). The initial reachability matrix was formed after substituting the alpha code with 

its corresponding numerical value as tabulated in Table 4. This initial reachability matrix later 

needed to be checked for the transitivity of the contextual relationship, which is the 

fundamental assumption of ISM (Cherrafi et al. 2017; Chowdhury et al. 2020). The reachability 

matrix also uncovered the driving and dependence powers of the barriers. The driving power 

of a specific barrier was computed by calculating the quantity of barriers that it could impact. 

The dependence power of a specific barrier was established by totalling the number of barriers 

through which it was influenced (Chowdhury et al. 2020). 

 

[Table 6] 

 

3.5. Final reachability matrix  

Following the development of the initial reachability matrix and the performance of the 

necessary adjustments, the final reachability matrix was produced using a transitivity rule 

(Cherrafi et al. 2017; Kannan et al. 2008). In the final reachability matrix, values with an 

asterisk (*) mark were entered to register transitivity and possible variations. The transitivity 

rule explained earlier was employed in the initial reachability matrix in Table 6 to develop the 

final reachability matrix for the barriers to successful collaboration in pandemic preparedness 

and response (see Table 7). 

 

[Table 7] 

 



 

18 
 

3.6. Level partitions  

The reachability and antecedent sets (Warfield, 1974) for every barrier were uncovered from 

the final reachability matrix depicted in Table 7. The reachability set comprised the barrier 

itself and the other barriers that they might help to influence. By contrast, the antecedent set 

included the barrier itself and all the barriers that might influence it. The barriers common to 

the reachability and antecedent sets were subsequently fit into an intersection set, thereby 

signifying that both impacted each other. The barrier with the same reachability and 

intersection sets was labelled ‘top-level attribute’ or the top-level barrier in the ISM hierarchy 

(Cherrafi et al. 2017).  After its identification, the top-level barrier was removed from the other 

reachability, antecedent and intersection sets. The iteration was repeated until the levels of each 

barrier were discovered, as summarised in Table 8. The continuous procedure (i.e., iterative 

level partitioning) helped in creating the digraph and the final interpretative structural model. 

The further computation of the iteration levels for determining the levels of ISM is presented 

in the appendix (Tables 10–13). 

[Table 8] 

 

3.7. Canonical form of the final reachability matrix 

Finally, we developed the canonical form of the final reachability matrix by arranging the 

barriers in the order of their levels (see Table 9). It was consequently used for constructing the 

ISM model. 

 

[Table 9] 

3.8. MICMAC analysis  

The MICMAC analysis, otherwise known as Matrice d'Impacts Croisés-Multiplication 

Appliquée á un Classement, was performed in this study to enhance the understanding of the 
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degree of dependence of the barriers on one another, beyond the visual depiction of their 

hierarchical relationship. In other words, the MICMAC analysis helped to establish the driving 

and dependence powers of the barriers under study. The diagram of driving and dependence 

powers is illustrated in Figure 2. The barriers were then classified into four categories based on 

their driving and dependence powers (Vinodh, Ramesh, and Arun 2016), namely driving 

barriers, dependence barriers, autonomous barriers and linkage barriers. 

 

[Figure 2] 

 

The barriers with a very weak driving force and a weak dependence force are categorised as 

autonomous barriers, as depicted in Quadrant I. This classification suggests that these barriers 

are not related to other barriers; therefore, they need to be tackled independently to achieve 

collaboration success. The barriers with a weak driving force but a high dependence force are 

categorised as dependent barriers, as presented in Quadrant II. This classification signifies that 

several other barriers may cause the barrier to occur. Furthermore, the barriers with a high 

driving force and a high dependence force are categorised as linkage barriers, as depicted in 

Quadrant III. These barriers have a strong and dynamic influence, implying that any 

intervention developed to mitigate them will also influence other barriers. Finally, Quadrant 

IV includes barriers with a high driving force but a low dependence force, and they are 

classified as independent barriers. 

In summary, the dependent barriers are influenced by the independent barriers that hinder 

the success of collaboration in pandemic preparation and response initiatives. However, this 

relationship is mediated by the linkage barriers. Hence, the analysis results presented in Figure 

2 enabled us to design a classification system for the 15 barriers to the success of collaboration 

in response to the COVID-19 pandemic in Africa. The classification represents an important 
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initial step to help public leaders and policymakers (particularly those responsible for leading 

the multi-stakeholder response to pandemic situations) to identify the interaction of various 

barriers that impede the success of collaborative efforts. The ISM analysis results provide 

insights into the role of each barrier to help in understanding the specific types of barriers that 

impact or are impacted by other types. 

 

3.9. Development of the ISM-based model 

From the level partitioning of the final reachability matrix, we developed a hierarchical model; 

in this model, the nodes denote the barriers, and the links represent the interactions. For 

example, if a relationship exists between the barriers j and i, then it is depicted with an arrow 

pointing from i to j. The graphical model emerging from this process is referred to as a directed 

graph or digraph (Cherrafi et al. 2017; Chowdhury et al. 2020). After the removal of the 

transitivity links and the replacement of the nodes with barrier statements, the diagram was 

finally transformed into the ISM model. The diagram was shared with experts to validate its 

contents and structure (as described in Figure 1). It was consequently converted into the ISM-

based model, as illustrated in Figure 3. 

 

[Figure 3] 

 

4. Results and Discussion  

A collaborative model of pandemic preparedness and response involves the exchange of 

information and the sharing of resources and responsibilities as well as benefits between multi-

stakeholder organisations. An example is the U.N. Inter-Agency Task Force that harnesses the 

collective resources of member states to respond to the challenges of the COVID-19 pandemic 

(World Health Organisation, n. d). In developing countries, the joint efforts of the public and 
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private sectors, together with civil society organisations, have been leveraged for the same 

purpose (Rajan et al. 2020). Such collaboration provides several benefits. The collaborating 

agencies or organisations can pool their resources and capabilities to accomplish objectives 

that individual entities may struggle to achieve on their own. These objectives can include 

increasing the recognition and visibility for the institutional stakeholders (Shoaf et al. 2014), 

raising awareness of the disease and advocating health prevention behaviours such as social 

distancing and hand washing. Furthermore, collaboration prevents the duplication of efforts, 

promotes the efficient use of resources, encourages team building and fosters a sense of 

ownership among members of the partnering organisations (Rinehart, Laszlo, and Briscoe, 

2001; Shoaf et al.2014). 

Although evidence (e.g., Mays and Scutchfield, 2010; Green and Johnson, 2015) has 

indicated that partnerships on public health issues produce improved outcomes for patients and 

the wider population, success is uncertain because it is often hampered by barriers. Similarly, 

recent media coverage of the government’s coronavirus response in African countries has 

focused on building partnerships between different stakeholders (Green, 2020). Nonetheless, 

the lessons learned have not been widely identified, recorded and analysed. Such a situation is 

the principal concern of this research. From a relational perspective, many barriers impede 

collaboration, such as lack of trust, absence of an effective governance structure, 

communication-related issues, resource limitations/capability issues and power differences 

(Walker et al. 2013). For example, institutions providing financial support for countries during 

the COVID-19 pandemic may have diverse priorities for managing the crisis. Frictions might 

arise if these NGOs attempt to coerce African public health leaders to tailor the country’s 

specific COVID-19 spending plans to their funder’s priorities. 

The ensuing need relates to the analysis and overcoming of the barriers to successful 

collaboration between multiple organisations that implement joint preparedness and response 
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activities for public health emergencies in the African context. In this regard, we reviewed the 

literature to identify the barriers to successful collaboration in pandemic preparedness and 

response and then validated those barriers using the opinions of experts. Additionally, we 

evaluated the contextual interaction among the barriers using the ISM technique. The results 

informed the development of the ISM (in Figure 3), which provides structural relationships 

between different barriers based on their driving power and dependence across five different 

levels. This study revealed that the lack of guidelines and procedures for coordinated actions 

(at Level V of the ISM model) is the most critical barrier to focus on because it can influence 

the remaining 14 barriers in direct and indirect ways. This barrier has a direct effect on the 

differences in organisational culture, working habits and priorities (at Level IV) as well as on 

the high opportunity costs and legal issues (both at Level III). Our participants further explained 

how these barriers interact, particularly in terms of the procurement of personal protective 

equipment (PPE), engagement with the private sector and issues concerning data sharing, 

thereby hindering successful collaboration in COVID-19 preparedness and response: 

 

Most governments are talking about inter-agency coordination. However, a structure or a procedure 

to guide actions is lacking, especially with regard to working with local supply chain actors. This 

[factor]reduces our capacity to quickly respond because we spend time creating such templates or 

procedures. Some organisations we are collaborating with are not very keen on having open-access 

data. For example, in [tapping] the private sector to perform services such as data analysis, you look 

at the specific provisions that allow the public sector to invite the private sector to examine such 

data. (Participant 3) 

 

Public procurement regulations restrict the freedom of collaborating partners that want to get 

PPE/kits from their preferred supplier, especially when there is matched funding and [a need to] 
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follow government procurement. [However,] collaborators have their [own] interests. (Participant 

7) 

 

The initial response was like, ‘Let us continue to do things the way we do them by simply following 

that conventional option rather than saying we have products that can be distributed across the 

country by engaging the private sector’. It took a while for people to [realise] that they have 

additional resources that could be tapped. The public health supply chain system is so inflexible and 

challenging to the extent that people are not thinking of alternatives such as the military and other 

players that can be deployed to make [the management and delivery of] supplies more efficient. 

(Participant 8) 

 

Therefore, the first and most crucial step in facilitating successful collaboration for 

pandemic preparedness and response is to develop procedures and templates for guiding the 

coordinated actions of multiple stakeholders. With such guidelines, members within a 

collaborative relationship can become proactive in managing differences in the organisational 

culture and reduce the potential of legal infractions and the high opportunity cost of regulatory 

compliance. Additionally, this approach would create the possibility to prevent the emergence 

of many other barriers (at Level II), including ineffective resource management and allocation, 

trust issues, leadership issues and lack of a proper governance framework for the decision-

making process. The other obstacles are relationship-building and networking issues, poor and 

ineffective communication, ownership of project benefits and success, maintenance of 

individual autonomy while co-operating with others and data management constraints. The 

above-mentioned barriers have mutual relationships. 

An unsurprising yet worthy point to mention is that the existential problems of leadership 

and resource management in Africa (Afegbua and Adejuwon, 2012) hamper the trust and 
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confidence of partners that provide financial support for healthcare systems in the continent. 

One participant’s comment reflects this premise: 

 

An existing challenge concerns the trust from partners that support healthcare systems in Africa. 

When a country has a history of misuse of funds and fiscal mismanagement, [such record] continues 

to play out. Funders want assurance from the government on how the money for COVID-19 will be 

spent. Hence, donors are now selective in terms of the countries to which to channel the resources. 

You do not know whether you have more money to give to these countries, or if politicians will find 

things to divert. (Participant 1) 

 

Furthermore, the effects of mutual interactions between the various barriers at Level II of 

the ISM model can result in another barrier, namely overworked teams. For example, this 

barrier implies that in the case where effective leadership is present to facilitate equity in 

resource distribution and encourage collaborators to communicate better (network, share data) 

to build trust, people involved in a multi-stakeholder collaboration project will feel less 

overworked. However, the barrier of overworked teams does not produce other obstacles. One 

participant substantiated this finding: 

 

I would say people are overworked... but the impact [of this situation] on collaboration has not been 

reported. People often complain about being stressed, and even resources must be stretched. People 

must dig deeper than they normally would, but that [action] should be expected in the COVID-19 

situation. (Participant 13) 

 

Additionally, the MICMAC analysis offered useful insights into the interdependencies of 

the individual barriers, as illustrated in the driving force and dependence diagram (see Figure 

2). The results from this analysis indicated funding constraints as the only barrier that falls 
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under (autonomous) Quadrant I, and such barrier can be considered as disconnected from the 

whole system. The largest number of barriers have a low driving force and a high dependence 

force; dependent variables as presented in Quadrant II. The barriers include ineffective resource 

management and allocation, poor and ineffective communication, overworked teams, 

relationship-building and networking issues, ownership of project benefits and success, 

maintenance of individual (organisational) autonomy while co-operating with others, data 

management constraints, legal issues and high opportunity costs. These are weak drivers but 

strong dependent variables, which are influenced by other independent and linkage variables 

in the system.  

Therefore, a challenging undertaking would be the direct eradication of these barriers, and 

managers of a collaborative project must find the driving factors to appropriately address them. 

For example, in the present scenario of a multi-stakeholder collaboration for the COVID-19 

crisis, the establishment of a proper governance framework for the decision-making process 

with guidelines for coordinated actions and effective data management can help in tackling the 

challenges concerning resource allocation and an overworked team. Thus, project-related stress 

(team burnout) is reduced and the chances of a successful collaboration are increased. 

Meanwhile, Quadrant III (Figure 2) includes three linkage barriers that managers must pay 

close attention to because of their high driving force and high dependence force. The linkage 

barriers include trust issues, leadership challenges and lack of a proper governance framework 

for the decision-making process. These significant barriers have a substantial impact on the 

entire ISM model because they influence and are influenced by many other factors (barriers) 

in the system. The linkage barriers are unstable, indicating that if they are not improved, then 

they will affect the different barriers in the system and thus hinder the success of the 

collaborative response to a pandemic situation. 
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As depicted in Figure 2, differences in organisational culture, working habits and priorities 

as well as lack of guidelines, blueprints or procedures for coordinated actions have a high 

driving force with a low dependence force (see Quadrant IV). The two barriers in this group 

are denoted as independent factors because they have a strong influence over the other barriers, 

hence rendering them a threat to successful collaboration in pandemic preparedness and 

response from the perspective of health systems in Africa. Therefore, managers of the multi-

stakeholder collaboration, policymakers and researchers should thoroughly focus on these 

barriers because any improvement in them can significantly affect the overall system. 

Interestingly, our experts ranked the two independent barriers high in importance in terms 

of collaborative actions in response to the COVID-19 pandemic in SSA countries. Hence, our 

results agreed with the findings of previous studies about key factors hindering effective 

collaboration in the context of healthcare emergency and pandemic response. For example, the 

most critical barriers identified in studies conducted on the collaborative response to the Zika 

virus epidemic in France (Santibañez et al. 2017) and the management of pandemic influenza 

in Asia (Bennett and Carney, 2011) included funding constraints, inefficient use of resources 

and differences in organisational culture.  

However, other studies reported different results, particularly considering the collaboration 

between biomedical and complementary and alternative care providers in the Netherlands (van 

der Watt et al. 2017) and the collaboration between community mental health and juvenile 

justice systems in the US (Kapp et al. 2013). The highest-ranked barriers in these studies were 

distrust within and between groups and lack of informal relationships, respectively. This 

finding implies that significant barriers to effective collaboration are context-specific, and the 

obstacles that are important for a multi-stakeholder collaborative pandemic preparedness and 

response in SSA may not be critical hindrances for other sectors and in other countries. 
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4.1. Theoretical, practical and policy implications 

The findings of this study have theoretical, practical and policy implications. In terms of 

theoretical implications, the results from our analysis show the ranking of the key barriers to 

successful collaboration in pandemic preparedness and response using data from developing 

countries, particularly the ones in SSA. Contribution to knowledge is made through the 

classification and description of the barriers that impede the success of a collaborative model 

of pandemic preparedness and response, and the ensuing interactions and interdependence that 

are inherent to them. In this regard, implications for practice are considered as an essential part 

of the theoretical conceptualisations (Walker et al. 2013). Hence, the ISM model developed 

from our findings is presented in a manner that informs both theory and practice. Appropriate 

mitigation strategies can be developed by unravelling the complex interactions between 

different barriers. 

The ISM and MICMAC analyses offered useful insights into the hindrances to 

collaboration, drawing lessons from the preparedness and response of SSA to the COVID-19 

pandemic. The lack of guidelines, blueprints or procedures for coordinated actions was found 

to be the most critical barrier in our study. This finding suggested that once a decision has been 

made to collaborate with a diverse range of stakeholders to strengthen national or regional 

pandemic preparedness and response, the government must establish a clear, appropriate and 

coherent set of procedures and rules to guide the coordinated actions. Our analysis also 

signified that the above-mentioned barriers constitute an independent variable with a very high 

driving force and a direct impact on the other barriers in the system (at Level V of the ISM 

model), such as poor and ineffective communication, differences in organisational culture, 

working habits and priorities, and overworked teams. These obstacles, coupled with legal 

issues and high opportunity costs, render the procurement outcomes inefficient. For example, 

when a decision is made to go with a funder for the procurement of PPE and testing kits, a 
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realisation later occurs regarding the alternative collaborators’ potential to offer more 

advantages in terms of what should have been procured. The implementations down the line 

consequently become unrealistic compared to the promises made. A notable solution to this 

problem emerged during a discussion with an expert, that is, to set aside or excuse those 

regulatory encumbrances to ensure a more effective response. 

Differences in organisational culture, working habits and priorities constituted the second 

most crucial obstacle, and they were identified as another independent barrier with a high 

driving force on other linkage barriers. Coupled with legal issues, this barrier has a direct 

impact on other linkage barriers (at Level V of the ISM) such as trust issues, inadequate and 

ineffective communication, maintenance of individual autonomy while co-operating with 

others, and relationship-building and networking issues. This finding revealed the notion of 

collaborative inertia, which frequently relates to the challenges of inter-firm relationships, such 

as differences in aspirations, resource commitment and cultural experiences of the partners 

(Vangen and Huxham, 2010). For example, an expert indicated that the government’s 

bureaucratic operational system prevents public policymakers from engaging with the private 

sector. Notably, some public bodies in Africa lack structures or policies for engaging the 

private sector in this situation. 

The reduction or removal of unnecessary policies and administrative hindrances in public 

sector operations is therefore essential to improve the multi-stakeholder collaboration. For 

example, as governments prepare for the future responsibility for the COVID-19 vaccination 

programme, they can plan to outsource the cold chain and storage functions to third-party 

operators rather than relying on the underperforming (Yadav, 2015) existing supply chain 

facilities for health products. As suggested by other researchers, managers often provide 

partnering entities with incentive packages (Esteve, Van Witteloostuijn and Boyne, 2015; 

Fuller and Vu, 2011; Shoaf et al. 2014; Mays and Scutchfield, 2010) to encourage the 
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unrestricted flow of information and knowledge sharing in collaborative initiatives; 

furthermore, the expectation is that the rewarding process should be clear. Concomitantly, the 

sharing or exchange of information can also be facilitated by the natural networking disposition 

of collaborating organisations and continuance of relationships (Sweeney et al. 2010). These 

factors have been determined to contribute to organisational relational capacity (individually 

and collectively) in a collaborative model for pandemic preparedness. 

For example, in their case study of pandemic influenza preparedness and response in Israel, 

Kohn et al. (2010) revealed that the pre-existing relational history between the partner 

organisations and a similarity in organisational cultures predict the success of collaborations. 

This crucial point should be considered in African countries when multiple stakeholders from 

diverse sectors and distinct backgrounds work together in responding to healthcare 

emergencies, as adverse actions could derail the achievement of collaborative advantage 

(Vangen and Huxham, 2010). Therefore, managers and policymakers in public sector 

organisations need to implement an appropriate governance framework within which project 

decisions are made by the right people and at the right time to enhance the realization of the 

benefits of collaborative working (Schotanus, Telgen, and Boer, 2010; Walker et al. 2013). 

 

5. Conclusions, Limitations, And Future Research  

In times of pandemic, multi-stakeholder collaboration initiatives have become a popular 

technique for strengthening the preparedness capacity of various countries. The key benefits 

and drivers of collaboration have become widely recognised across sectors or industries. 

However, the barriers encountered in a collaborative model of pandemic preparedness and 

responses have not been analysed in an exhaustive manner. Scant research has been conducted 

in this area, particularly in developing countries such as the ones in SSA. Furthermore, the 

capacity to implement a successful multi-stakeholder collaborative response to public health 
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emergencies (e.g., pandemic) in African countries has yet to be comprehensively evaluated. 

The challenges of high-density population, soaring incidences of infectious diseases, poor 

healthcare infrastructure and low GDP per capita (Umviligihozo et al. 2020) have prompted 

the need for SSA to strengthen the response to the COVID-19 crisis. As collaboration has been 

confirmed as an effective preparedness and response strategy for a public health emergency, it 

requires more attention from policymakers, managers and researchers to help improve their 

preparedness and response to future outbreaks. 

A literature review was conducted in this study to identify the key barriers to successful 

collaboration for pandemic preparedness and response. The results of the literature review were 

shared with experts for examination, validation and finalisation. We determined the perceived 

level of importance of these barriers based on the opinions of experts who participated in 

collaborative programmes for COVID-19 response in four SSA countries, namely Nigeria, 

Kenya, Cameroon and Zambia. These experts subsequently established the mutual interactions 

and degree of influence of the barriers to develop a hierarchical ISM model. The MICMAC 

analysis was also performed on the obstacles to categorise them in terms of driving and 

dependence influence (force). The findings can guide policymakers and managers who seek to 

promote fruitful collaboration among multiple stakeholders in responding to health 

emergencies or pandemic situations. They are also beneficial for researchers to deepen their 

insights into the contextual interactions of barriers to collaboration, which they can use for 

formulating propositions to help guide future research, for example in the conceptualisation of 

stakeholder theory. 

5.1. Limitations   

This study has some limitations that must be addressed in future research. The ISM approach 

was used for developing an initial model based on data obtained from the literature and the 

analysis of expert opinions from four SSA countries regarding the barriers to successful 
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collaboration in pandemic preparedness and response. Future studies should utilise a more 

randomised larger dataset from other African countries to minimise sample bias and improve 

the replicability of the findings. Furthermore, the proposed ISM model has not been empirically 

validated with a large sample of participants; thus, other methods should be used in future 

studies to further test the robustness and efficacy of the model, such as fuzzy Delphi method, 

fuzzy MICMAC and structural equation modelling (SEM). 

Assigning a single crisp score for rating the relationship between the barriers is sometimes 

difficult for experts due to uncertainty or lack of complete knowledge. In this case, fuzzy 

methodologies may help in incorporating uncertainties. In fact, through this methodology 

rather than the use of a single crisp score, the experts may be asked to rate the relationship 

using fuzzy numbers (i.e., triangular fuzzy number, trapezoidal fuzzy number and bell-shaped 

fuzzy number, among others) based on a probability-based membership function. This scale 

can depict the relationship more realistically than single-valued numbers. 

Furthermore, as ISM is an exploratory subjective model, the results may vary when new 

expert opinions are incorporated. However, the results of ISM provide an interesting hypothesis 

regarding the inter-relationships among the barriers that can be tested for statistical 

significance. In this direction, an extensive questionnaire-based survey can be conducted. 

Using the survey data, SEM can be developed and tested based on the hypothesis defined from 

the ISM results. Being a combination of path analysis, factor analysis and regression, such an 

SEM model can validate the findings of ISM and offer proof of the robustness of the results. 

Future research could also investigate practical solutions for addressing the barriers identified 

in this study. 
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