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Abstract

Purpose – To coordinate humanitarian organisations with different mandates that flock the scenes
of disasters to save lives and respond to varied needs arising from the increased number of victims is
not easy. Therefore, the level at which organisations self-organise, network and adapt to the dynamic
operational environment may be related to inter-organisational coordination. The authors studied self-
organisation, organisational networks and adaptability as important and often overlooked organisational
factors hypothesised to be related to inter-organisational coordination in the context of humanitarian
organisations.
Design/methodology/approach – The study’s sample consisted of 101 humanitarian organisations with
315 respondents. To decrease the problem of common method variance, the authors split the samples within
each humanitarian organisation into two subsamples: one subsample was used for the measurement of self-
organisation, organisational network and adaptability, while the other was for the measurement of inter-
organisational coordination.
Findings – The partial least square structural equation modelling (PLS-SEM) analysis using SmartPLS
3.2.8 indicated that self-organisation is related to inter-organisational coordination. Organisational network
and adaptability were found to be mediators for the relationship between self-organisation and inter-
organisational coordination and all combined accounted for 57.8% variance in inter-organisational
coordination.
Research limitations/implications – The study was cross sectional, hence imposing a limitation on
changes in perceptions over time. Perhaps, a longitudinal study in future is desirable. Data were collected only
from humanitarian organisations that had delivered relief to refugees in the stated camps by 2018. Above all,
this study considered self-organisation, adaptability and organisational networks in the explanation of inter-
organisational coordination, although there are other factors that could still be explored.
Practical implications – A potential implication is that humanitarian organisations which need to
coordinate with others in emergency situations may need to examine their ability to self-organise, network
and adapt.
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Social implications – Social transformation is a function of active social entities that cannot work in
isolation. Hence, for each to be able to make a contribution to meaningful social change, there is need to
develop organisational networks with sister organisations so as to secure rare resources that facilitate
change efforts coupled with the ability to reorganise themselves and adapt to changing environmental
circumstances.
Originality/value – The paper examines (1) the extent to which self-organisation, adaptability and
organisational networks influence inter-organisational coordination; (2) the mediating role of both adaptability
and organisational networks between self-organisation and inter-organisational coordination in the context of
humanitarian organisations against the backdrop of complex adaptive system (CAS) theory.

Keywords Self-organisation, Adaptability, Organisational networks, Inter-organisational coordination,

Humanitarian organisations

Paper type Research paper

1. Introduction
The purpose of this paper is to examine the extent to which self-organisation, adaptability and
organisational networks influence inter-organisational coordination in the context of
humanitarian organisations. Both natural and human-made disasters that strike various
regions of the world result in loss of lives and property and traumatise people, leading to a rise
in environmental devastation.According toEmergencyDisasterDatabase (2019), earthquakes
are the worst disasters that cause death, followed by storms, extreme temperature and floods,
whereas in terms of causing economic losses, storms are ranked highest, followed by floods
and earthquakes. Globally, evidence indicates that Asia is the worst-affected continent,
followed by America, Europe and Africa. In terms of countries that are most affected by
disasters, India records the highest number of people affected by disasters, followed by the
Philippines, China and Indonesia in Asia, the United States in America and France in Europe
(CRED, 2019). In Africa, Somalia is the worst affected, followed by Algeria, Mozambique and
Nigeria (CRED, 2019). As indicated above, when disasters strike globally, some countries are
more affected than others. This has been particularly true of Africa since 2000, with Kenya (60
events), Mozambique (55 events) and South Africa (54 events) having experienced the highest
number of disasters in the form of regular fierce storms, droughts and floods. Other affected
African countries are Nigeria (49 events), Ethiopia (43 events) and the Democratic Republic of
Congo (DRC) (41 events). Although Uganda is not among the highly disaster-affected
countries, it has experienced landslides in the Bududa district and disastrous floods in Kasese
in (2014). Further, Uganda has witnessed an influx of refugees from South Sudan and the DRC
due to internal conflicts that have left millions dead or displaced.

Clearly, such disasters exert pressure on the already constrainedpublic resources.Moreover,
they are associated with traumatic and devastating effects which demand swift action in an
inter-organisational–coordinatedmanner amongst the humanitarian organisations to save and
stabilise people’s lives. However, most humanitarian organisations have differing goals. For
instance, the UnitedNations Children’s Fund (UNICEF), Plan International and ChildFund have
common goals that address elementary education, whereas theWorld Food Programme (WFP)
and Action Against Hunger espouse differing goals that target the provision of food to ensure
food security. Indeed, the multiple goals of non-governmental organisations (NGOs) include
human resource provision during disasters, water, sanitation and hygiene (WASH) and the
provision of basic necessities like clothes, shelter, medicine and psychosocial support to save
and stabilise the lives of disaster victims (Akhtar et al., 2012; Oloruntoba, 2013; Ramsden, 2014).

Owing to the differing goals of humanitarian organisations, there is need for proper
coordination of activities as this helps to achieve timely delivery of relief, which is the
comprehensive support intended to save lives and stabilise affected persons. In addition,
inter-organisational coordination amongst relief organisations is essential for successful
relief operations. An example is the successful rescue of the Thailand football team, which
saw local non-governmental organisations (LNGOs), international humanitarian
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organisations (IHOs) and foreign countries all undertaking a joint rescue mission. However,
Uganda’s experience with regard to coordination continues to pose a challenge. A case in
point is the influx of South Sudanese refugees into the West Nile region of Uganda, of
Congolese refugees into Western Uganda, where the refugees barely receive aid, and even
when they receive such aid, many times it arrives late and often from dominant agencies at
the expense of others, which evidently have the will but are hampered by limited
authorisation to act (Mutebi et al., 2020).

Previous scholars have conducted extensive research on coordination and its benefits
amongst humanitarian organisations (Kabra and Ramesh, 2015; Moshtari, 2016; Pazirandeh
and Maghsoudi, 2018). However, evidence shows that research on the precursors of inter-
organisational coordination is still scarce (L’Hermitte et al., 2016; Moshtari, 2016), whereas
prior research considered a number of factors in explaining inter-organisational coordination:
big data and predictive analytics (Dubey et al., 2018a, b); swift trust and commitment (Dubey
et al., 2019); organisational culture (Venkatesan, 2018); resource sharing (Pazirandeh and
Maghsoudi, 2018); coordination roles (Jensen and Hertz, 2016); mutual trust, partner
compatibility, relationship management capability, reciprocal commitment and resource
complementarity (Behl and Dutta, 2019a, b; Eftekhar et al., 2017; Moshtari, 2016); social and
financial aid for disaster relief operations using corporate social responsibility (CSR) and
crowdfunding (Behl and Dutta, 2019a, b) and the role of media exposure (Eftekhar et al., 2017).
In sum, practitioners and theorists of coordination alike discuss the importance of self-
organisation for coordination to occur. However, there are no studies on self-organisation and
inter-organisational coordination, although other complex adaptive system factors have been
shown to be important for inter-organisational coordination (Day, 2014; Hasgall, 2013;
McCarthy, 2003; Nilsson, 2003; Pathak et al., 2007; Surana et al., 2005; Wycisk et al., 2008).

Our article aims to contribute to the literature by filling theoretical and empirical gaps on
self-organisation and inter-organisational coordination as well as the mechanism through
which self-organisation influences inter-organisational coordination. First, when an
organisation develops a positive mindset towards self-organisation, this may help its
coordination process with other organisations (Choi et al., 2001). This does not mean that
reorganisation or being prepared per se buttresses inter-organisational coordination, in the
sense that the more an organisation reorganises, the more it is ready to coordinate with other
organisations. Rather, we suggest that self-organisation needs to be dealt with in a certain
way to allow coordination to occur (Nilsson, 2003; Surana et al., 2005). Second, we contribute
by exemplifying the facilitating role of adaptability and organisational networks in enabling
the occurrence of the relationship between self-organisation and inter-organisational
coordination amongst humanitarian organisations in developing countries. This study
therefore extends contribution to complex adaptive system (CAS) theory. The rest of the
paper is structured as follows: section 2 presents the theoretical underpinning of this study
and the literature review; section 3 discusses the research methodology and methods
followed; section 4 presents the results of the study; while sections 5 and 6 present the
discussion of results and conclusion, implications, limitations and areas for further research.

2. Theoretical underpinning and hypotheses development
2.1 Theoretical underpinning
On theoretical grounds, inter-organisational coordination is rooted in CAS theory, which
asserts that inter-organisational coordination is partly a result of the emergence of order and
new patterns within an organisational structure, processes and function alongside the
creation and strengthening of ties with other cooperating agencies (Holland, 1995; McMillan,
2008). Such new structures are intended to facilitate the ability of an organisation to adapt to
emergent operational circumstances. To this extent, it is implied that the emergence of order
and new patterns as guidelines on the formal operations of an organisation represent the
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essence of self-organisation. The creation and strengthening of ties with sister agencies
indicate the centrality of organisational networks and the formation of new structures and
processes to deal appropriately with emergency operational circumstances. This denotes the
adaptability of the organisation in the pursuit of ultimate inter-organisational coordination.
Therefore, CAS theory explains self-organisation, adaptability and organisational networks
as relevant in fostering inter-organisational coordination amongst humanitarian relief
organisations in Uganda.

2.2 Literature review and hypotheses development
The literature that explains inter-organisational coordination is extensive (Dubey et al.,
2018a, b, 2019; Tatham et al., 2017). However, no consensus has been established on how inter-
organisational coordination is constituted, its antecedents and how it should be studied, given
the differences in the mandates of various actors. One common idea shared in these studies
reveals the complex and dynamic nature of the emergency response (Bambulyak and
Frantzen, 2009; Behl and Dutta, 2019a, b), which makes inter-organisational coordination
challenging and problematic in multi-organisational environments. The current study,
although it does not discount these lenses, introduces constructs from CAS theory to explain
inter-organisational coordination aimed at determining the degree of a relationship inherent
in the hypothesised relationship as well as making known the gaps in the assumed
relationships, which serves to justify undertaking the study. The reviews are as follows:

2.2.1 Self-organising and inter-organisational coordination. Self-organisation is
conceptualised as the spontaneous creation of coherent patterns and order out of local
interaction in natural, physical and social systems (Kauffman, 1993). Apparently, – self-
organisation is observed in organisational networks of community organisations that emerge
after natural disasters (Comfort, 1994). According to Goldstein et al. (2010), institutions that
self-organise can sustain cooperation and solve coordination problems in a repeated game
context. Le Roux and Van Niekerk (2019) investigated the challenges encountered and
opportunities that emerged when stakeholders spontaneously self-organised communication
efforts during a disaster and noted that self-organisation smoothened the communication
process, which was relevant during the coordination of rescue and relief efforts amongst
collaborative partners. According to Gershenson (2015), self-organisation is known to
produce systems which can adapt to the requisite variety of their environment, offering more
efficient solutions to problems that change in time than those obtained with traditional
techniques. Self-organisation affects integrative understanding of the operational issues
amongst coordinating partners (Donaire-Gonzalez et al., 2019). Ricciardelli et al. (2018) posited
that self-organisation enhances the resilience of each actor to respond because it allows inter-
coordinating members to share information and acquire the necessary knowledge about
modes and places of engagement and collaboration to deliver the necessary relief items to
meet the needs of the beneficiaries. However, Pazirandeh and Maghsoudi (2018) argued that
inter-organisational coordination influences self-organisation if organisations are to develop
long-term relationships, which is true for commercial firms as self-organisation helps them to
complement one another as an essential element that influences resource sharing during
coordination (Mahapatra et al., 2010). This points to the significance of complementarity or
mutual exclusiveness for creating a situation where agents in a coalition recognise that there
are more benefits realised through self-organisation by sharing resources with other
members of the network during relief delivery. Thus, the hypothesis below was derived:

H1. Self-organisation positively affects inter-organisational coordination.

2.2.2 Self-organisation and adaptability. According to scholars (Birdsey et al., 2017; Carapiet
and Harris, 2007; Kauffman, 1993), organisationswith a high ability to self-organise will learn
and adapt more effectively to changing operational environments than those with less ability
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to self-organise because the system arranges itself into a more ordered pattern, which
gradually helps it to adapt to changing conditions and basing on the ongoing non-linear
interaction of elementswithin the system, the elements adapt to each other’s actions (Uhl-Bien
and Marion, 2009). Thus, self-organisation facilitates communication as well as the exchange
of information and learning amongst interacting agents, which enhances the capacity of each
to adapt to changes in the operating environment (Uhl-Bien and Arena, 2018). Tzafestas
(2018a, b) posited that adaptability is a process throughwhich organisations self-organise for
optimal operations. Adaptability compels an organisational system to accept the inevitable,
to conform to the unavoidable and to harmonise with changing conditions. It is noted that in
the context of humanitarian relief delivery, little empirical work exists; hence, the need to
document self-organisation as an antecedent of adaptability. The following hypothesis for
empirical testing is hereby fronted:

H2. Self-organisation positively affects adaptability.

2.2.3Adaptability and inter-organisational coordination.According to Lee (2004), adaptability
is “the adjustment of organisational systems to meet a structure shift in the relief operational
environment”. Adaptability is operationalised as “the ability of an organisation to track
changes in the operational environment, increasing flexibility through service and product
modularisation, matching supply chain design for beneficiaries” needs patterns. Scholars
(Arshinder et al., 2007; Chan et al., 2009; Feizabadi et al., 2019) emphasised the importance of
adaptability in inter-organisational coordination. Arshinder et al. (2007) advanced that
adaptability increases the flexibility of coordinating partners through interactions that cause
sharing information regarding beneficiaries’ needs and utilise locations which allow them to
deliver the relief in a timely manner. Further, Arshinder et al. (2007) noted that adaptability
allows coordinating partners to have vision and to adapt both flexible processes and different
coordination mechanisms, a view that Chan et al. (2009) explored when they argued that
coordinating partners can adjust their solutions in order to deliver the best possible services
to the beneficiaries, subjected to limited availability of resources at differing occurrences.
Relatedly, adaptability allows coordinating actors to understand each other fully based on
both managerial and technical issues and regarding coordination mechanisms, which makes
them perform their role better to meet the common needs, so that each achieves their
respective set goals (Uhl-Bien and Marion, 2009). Significantly, adaptability enables an
operating partner to cope with a volatile operating environment, increases the level of
flexibility tomeet beneficiaries’ needs and allows partners to deliver as expected (Dubey et al.,
2018a, b). Akhtar et al. (2012) advanced that effective and efficient coordination required each
link of the supply chain to share information, taking into account the impact its actions have
on other stages. The lack of coordination was often due to conflict amongst the humanitarian
actors resulting from information asymmetry and lack of trust (Altay and Pal, 2013; Tatham
and Kovacs, 2010). Adobor and McMullen (2018) noted that a joint system-level response
requires adaptive capabilities and transformational behaviours as they enable partners to
complement each other, which ultimately improves synergies. Both adaptive capabilities and
transformational behaviours are characteristics of a self-organising system (Tukamuhabwa
et al., 2015). Following the foregoing debates, we hypothesise below that

H3. Adaptability positively affects inter-organisational coordination.

2.2.4 Self-organising and organisational networks. All complex systems are organisational
networks of many independent agents that interact, giving rise to emergent properties that
differ from the properties of individual agents, which, ultimately, is a consequence of self-
organisation. The emergence of a common understanding through interaction leads to a
degree of dynamic stability underneath the randomness (the edge of chaos) of such complex
systems (Marion and Uhl-Bien, 2001). Furthermore, the process of self-organisation in the
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context of disaster environments generates interactions amongst organisations and their
operating environments in newly evolving complex systems, offering important insights into
the general problem of initiating change and learning (Comfort, 1994). This is attributed to the
dissipative structures that are created when organisations self-organise, dissipative
structures which enable the exchange of information amongst actors are considered
organisational networks. Initially, actors interact more or less randomly with whatever other
actors happen to pass as neighbours, resulting in interactions which are preferentially
retained because they are synergetic. Clearly, such preferentially stabilised interactions may
be called a bond, a relationship or link and the different links turn the assembly of agents into
organisational networks (Durrani, 2011).

Silva and Guerrini (2018) argued that if self-organised behaviour within the network is to
add value to a business, then it requires the alignment of agents in relation to the overall
objectives of the organisational network; that learningwhich creates and employs knowledge
functions as a pivot for relationships and future feedback interactions; that the occurrence of
spontaneous efforts from problems and/or isolated opportunities is related to the macro
objectives; incentives to support dissemination of idea with innovative potentials through the
network and that partners share values within an organisational identification framework. In
this case, even if local efforts are momentarily divergent, they are aligned with the overall
objective and contribute to achieving the desired benefits. Despite the quick formation of
collaborative organisational networks in order to respond to specific opportunities, Duchek
(2019) argued that without considering self-organisation in the network’s operational phase,
organisations may not stimulate innovation, reduce costs and transfer knowledge, which
hinders learning. Notably, CAS theory emphasises that self-organisation and organisational
networks operate in a dynamic changing environment with non-linear projections to access
resources. Hence, we hereby hypothesise that

H4. Self-organisation positively affects organisational networks.

2.2.5 Organisational networks and inter-organisational coordination. Organisational
networks are referred to as dyadic relations and interdependence amongst actors (Gretzel,
2001; Wasserman and Faust, 2012). Other critics similarly advance that network analysis can
measure partnership characteristics and can be used to predict collaboration and effectiveness
in organisations (Honeycutt and Strong, 2012). According to Borgatti and Foster (2003), social
network ties not only serve as conduits for the flow of information and resources but also for
the diffusion of ideas, beliefs and practices. For Podolny (2001), a diversity of network ties
amongst humanitarian organisations is more likely to result in access to diverse and
complementary resources that could be creatively combined or harnessed for the achievement
of NGOs’ mandates during catastrophes. Hence, through organisational networks, as
discussed earlier, the success rate of efforts by humanitarian organisations to deliver relief to
disaster victims can be significantly enhanced (Baharmand et al., 2019; Baum et al., 2000),
implying that inter-organisational relationships enable actors to gain access to a variety of
resources held by other actors. For example, network relations provide emotional support for
risk taking by persons giving the aid and this, in turn, is likely to enhance the persistence to
remain in aid-giving activities (Hoang and Antoncic, 2003). A number of studies reveal that
successful inter-organisational relationships consistently use organisational networks to get
ideas and gather information and advice (Cachia and Ramos, 2020). Gulati (1998) and Teece
(1992) averred that alliances enable firms to gain access to resources, particularly when time is
of the essence. Additionally, network ties offer opportunities and constraints for inter-
organisational coordination amongst humanitarian organisations and serve as conduits for
the flow of resources, a necessary condition for cooperative action (Borgatti and Halgin, 2011).
Indeed, vast network research in organisational literature has established a relationship in
which social actors are embedded, whereby the individual attributes of those actors are
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important determinants of the actions and performance (Brass et al., 2004). Tatham and
Kovacs (2010) argued that network ties may not be effective without swift trust, which is
important for network members to access human and other resources and information from
organisational networks in hastily formed supply chain collaborations. However, the empirical
test of the role of swift trust is scanty. On the other hand, ignoring the scanty alignment of
values and trust that is necessary amongst partners strains the relationships which are crucial
in developing systems and processes for coordination. Hence, as advanced, shared values
guide partners’ decision-making and build accountability to achieve the shared goals
(Wei-Skillern and Silver, 2013). Further, Dubey et al. (2018a, b) discovered that big data and
predictive analytics (BDPA) have a significant influence on building swift trust to access the
necessary resources amongst actors in humanitarian supply chains.

Knox Clarke and Campbell (2016) suggested that a high level of competition within
organisational networks can be a barrier to coordination amongst humanitarian
organisations. Organisations that form disaster relief organisational networks are different
units with differing mandates, objectives, work cultures and procedures, which need to
compete for limited resources. Consequently, in the initial phases of relief work, humanitarian
organisations often act independently and autonomously, a context that poses a different
challenge in vertical partnerships and horizontal organisational networks in commercial
settings. In vertical partnerships, competition at the same level does not exist between
organisations. On the other hand, successful horizontal organisational networks are often
coordinated by contractual, relational and associational agreements or norms such as
developed trustworthiness (Pazirandeh andMaghsoudi, 2018). Such obligatory or regulatory
terms and norms are often not present in relief organisational networks. Hence, the following
hypothesis is formulated:

H5. Organisational networks positively affect inter-organisational coordination.

2.2.6 Self-organisation, adaptability and inter-organisational coordination. In a joint effort by
humanitarian organisations to deliver humanitarian relief, it is of paramount importance to
have a spontaneous emergence of order in organisational structures, processes and functions
(Heylighen, 2012, 2013). The spontaneous emergence of order in organisational structures,
processes and functions is referred to as “self-organisation”, and it is one of the requirements
for inter-organisational coordination in humanitarian relief delivery that enhances an
organisation’s ability to share temporal tasks of rescuing victims and restoring order in times
of emergency (Page, 2001). However, for self-organisation to be effective in allowing
organisational flexibility and robustness, it needs adaptability to cope and the alignment of
its goals with those of others (Tukamuhabwa et al., 2015). Organisational adaptability helps
actors to restore order, cooperate and share roles to provide relief as per their mandates with
the aim to achieve desirable goals. Birdsey et al. (2017) inferred that adaptability can influence
self-organisation and coordination teams to effectively deliver emergency support. Further,
Garmer (2017) and Nyland et al. (2017) revealed that adaptability plays a vital role in
enhancing coordination amongst organisation and team members, respectively. Although
adaptability can mediate the relationship between self-organisation and inter-organisational
coordination in some instances, mediation may not occur when organisations have
bureaucratic structures, rigid policies and low levels of interaction with the employees
(Dubey and Gunasekaran, 2016). Organisational adaptability may result in significant cost
savings. Significantly, structural flexibility facilitates the organisation to improve its
responsiveness regarding self-organisation and inter-organisational coordination (Amui
et al., 2017). We therefore hypothesise that

H6. Adaptability mediates the relationship between self-organisation and inter-
organisational coordination.
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2.2.7 Self-organisation, organisational networks and inter-organisational coordination.
Organisational networks are groups of three or more organisations connected in ways that
facilitate the achievement of common goals (Evans et al., 2017). Berthod (2018) proposed three
major issues for firms interested in harnessing their own network: first, get rid of scenarios;
second, plan for “all-in”; third, make a case for a troubleshooting unit. This means that
organisational networks and self-organisation lead to inter-organisational coordination.
As Chow and Chan (2008) advanced, organisational networks influence the intentions of
organisations, resulting in collaborations in different activities. This view is shared by Qiu
et al. (2015), who advanced that if an organisation creates team-based game designs, a
desirable interdependent structure can successfully make it a winner. Similarly, Neal (2009)
averred that organisational networks play an important role in self-organising, resulting in
coordination behaviour. However, the case study by Berthod (2018) on promising practices
in an organisation that are used to cope with the most extreme of crises and disruptions
illustrated how organisations strategically managed networks of public organisations,
nonprofits and firms in which they operated: by courtship and by paying attention to
systemic vulnerability and collective prototyping. Based on the foregoing, here we
hypothesise that

H7. Organisational networks mediate in the relationship between self-organisation and
inter-organisational coordination.

3. The research methodology and methods
3.1 Theresearch design, population and sample size
This study adopted a cross-sectional survey that utilised a positivistic view of the inter-
organisational coordination in complex environments of disasters. Humanitarian
organisations that delivered relief services to beneficiaries in refugee settlements of
Bidibidi, Palorinya, Imvepi, Nakivale, Kyaka II and Kiryandongo in Uganda (Office of the
Prime Minister, 2018) and the United Nations High Commissioner for Refugees (UNHCR,
2018) were used to understand inter-organisational coordination. The refugee settlements in
the western and northern regions were selected because they have the majority of the camps
that host internally displaced people and refugees from South Sudan, the DRC and Burundi.
Second, according to the World Relief Report (2019), Uganda is ranked third amongst the
least developed countries, yet, ironically, Uganda hosts refugees. This is partly because
Uganda borders countries with serious political instability in the region: South Sudan, the
DRC, Burundi, Rwanda, Somalia and Eritrea. Regardless of the challenges associated with
refugee management, Uganda has been able to counteract the associated challenges. Hence,
as a specialist in supply and logistics management, there lies an opportunity for me to make
a contribution by generating an explanatory framework for continuing high coordination
mechanisms amongst humanitarian organisations that continue to support Uganda to
improve refugee management. From 136 humanitarian organisations, a sample of 108 was
utilised. This sample was arrived at by utilising Krejcie and Morgan’s (1970) sample size
determination method. This sample size is also considered to be statistically significant
based on the recommendations of Cohen (1988), Kock and Hadaya (2018) and Hair et al.
(2019a, b). In keeping with Abrahantes et al. (2004) proposal, the unit of analysis is a
humanitarian organisation as this is deemed to fit into the provision of a detailed
understanding of how coordinating organisations with differing mandates work together
to save life. The unit of enquiry was constituted by logistics coordinators, programme and
project managers in humanitarian organisations andmanagers selected as they are deemed
to be knowledgeable about humanitarian relief delivery and the subject under
investigation.
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3.2 Sampling design and procedure
The population of study comprised humanitarian organisations that delivered relief in
categories such as logistics, health,WASH, food security and nutrition, protection and human
rights and education. Stratified random sampling was utilised to select the initial sample of
108 humanitarian organisations in proportion to the population in each stratum that was
compiled and validated using database provided by the UNHCR and the United States Office
of Personnel Management (OPM). After obtaining the list of humanitarian organisations,
a kth number (1.26) was derived by dividing the total population with a sample size. Then,
the number of organisations {1, 3, 5, . . . Kth} was selected, followed by the name of the
organisation traced on the list and subsequently located in the respective strata where the
organisation falls to deliver the questionnaires.

To collect data, the researcher handed a close-ended questionnaire to various
humanitarian organisations together with the cover letter explaining the purpose of the
research study to the respondents. Also, the e-mail and telephone contacts of respondents
were requested for purposes of subsequent follow-up. After a fortnight, the researcher sent
each respondent an e-mail as a reminder with a follow-up via a telephone call. Out of the initial
sample of 108 humanitarian organisations that received the questionnaires, the final sample
totalling 101 humanitarian organisations returned useable questionnaires, representing a
response rate of 91%. Based on survey length, such a response rate is rated as very good
(Brtnikova et al., 2018).

3.3 Thenon-response bias test
According to Armstrong and Overton (1977) and Podsakoff et al. (2012) non-response bias
occurs when the researcher is unsuccessful in obtaining information from sampling units
selected for the sample. This, therefore, means that those who respond are different from
those who do not respond in some meaningful ways, which affects the sample’s significance
of the study population (Bryman and Bell, 2015; Chen and Paulraj, 2004). Procedural remedies
were undertaken to alleviate any likely non-response bias problems where a formal letter of
“invitation to participate in the survey” and an introductory letter were used and distributed
along with the questionnaire to all invited participants to create confidence and explain the
practical significance of the study to all respondents. Data were collected over a single
wave distributing the two questionnaire versions to various potential participants
randomly selected from the sample. This procedure is similar to the concurrent wave
method (Armstrong and Overton, 1977; Hulland et al., 2018). Utilising responses to the two
questionnaire versions, we compared respondents and non-respondents by running Mann–
Whitney U-tests on several variables. The results in Table 1 indicate that there are no
statistically significant differences between the two groups of respondents on all constructs
being investigated, suggesting that non-response bias is not a major concern (Blome et al.,
2013; Dubey and Gunasekaran, 2016).

Test statisticsa

Inter-organisational
coordination Adaptability

Self-
organisation Networks

Mann–Whitney U-test 913.500 1189.500 1267.500 1028.000
Wilcoxon W 2344.500 2620.500 2443.500 2459.000
Z �2.453 �0.569 �0.031 �1.673
Asymptotic significance (two-
tailed)

0.054 0.570 0.975 0.094

Note(s): agrouping variable: gender

Table 1.
TheMann–WhitneyU-
test results: assessing
for non-response bias
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3.4 Measurement, validity and reliability
Measurement items for the constructs under study were adapted from previous studies
(Table 2), with various response categories anchored in a six-point scale ranging from 1
(“strongly disagree”) to 6 (“strongly agree”). A six-point Likert scale was used to eliminate the
middle points of “neither agree nor disagree” and to reduce the deviation arising from
respondents’ indecision (Chomeya, 2010). Then, before pretesting for validity and reliability,
all item scales were subjected to the expert critique of three experienced professors
of humanitarian logistics and ten humanitarian supply chain managers working in
humanitarian relief delivery, who were then requested to review the instrument for structure,
readability, ambiguity and completeness, a process that enabled us to thoroughly clear the
instrument of ambiguity, sharpened clarity and ensured the appropriateness of measurement
items. Further, the process ultimately enabled us to secure a valid and reliable instrument.
Note that all our study constructs were operationalised as reflective (Table 2).

3.5 Instruments’ design and pretest
As indicated above, the measures for the study’s constructs and subconstructs were derived
from the literaturewhere reliability has been ensured. Established measures capturing the
dimensions of particular constructsmay have a greater propensity to hold their measurement
properties across studies, whereas measurement quality remains an empirical concern that

Construct Type Relevant literature Measurement items

Inter-
organisational
coordination

Reflective Medlin et al. (2005) This organisation always provides accurate
information to other relief organisations; always
invests money in working with other relief
organisations; always supplies relief materials as
expected; makes adjustments in its operations to
respond to emergencies as they arise; has a system
of handling conflicts while working with other
relief organisations

Self-organisation Reflective Heylighen (2012,
2013), Di Marzo
Serugendo et al.
(2005)

This humanitarian organisation changes its
response plans while working with other relief
organisations; changes its logical flow of relief
activities; aligns its goals to the needs of the
beneficiaries

Adaptability Reflective Lee (2004), Dubey
and Gunasekaran,
(2016), Whitten et al.
(2012)

This humanitarian organisation monitors the
environment to come up with new operational
guidelines for delivering the required relief
operation activities; comes up with patterns and
logistics infrastructure to deliver relief; evaluates
the needs of ultimate beneficiaries, not just
immediate beneficiaries; creates flexible process
and service designs to adapt to changing
conditions; determines where the organisation’s
relief stands in terms of technology cycles and
relief life cycles

Organisational
networks

Reflective Alter and Hage
(1993), Okello et al.
(2017)

This humanitarian organisation always talks to
the other relief organisations; knows the other
relief organisations to contact in case of any
disaster; establishes new contacts with other relief
organisations; always avoids serious harm to the
other relief organisations; is willing to help other
relief organisations; responds to other relief
organisations’ requests

Table 2.
Study constructs’
operationalisation
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needs to be addressed as one moves from context to context (Barclay et al., 1995). Therefore,
we conducted a multistep questionnaire development procedure to be certain of the validity
and reliability of the operationalised constructs (DeSarbo et al., 2005). Primary data were
collected for this study by using a semi-structured questionnaire that was designed based on
guidelines stipulated by Saunders et al. (2009), to collect data on demographics and the study
variables. The draft questionnaire was refined through a pilot study process conducted with
five relief operationsmanagers and a senior professor in the field of logistics and supply chain
with a bias to humanitarian relief delivery, whose views were used to refine the instrument
items in terms of wording for clarity and readability.

3.6 Common method bias
The fact that this study utilises a cross-sectional survey design to test research hypotheses
raises concerns about common method bias (CMB) (Ketokiv, 2019). To address this concern,
we followed the guidelines by Podsakoff et al. (2003), where both procedural and statistical
methods as articulated by Podsakoff et al. (2012) were employed to deal with CMB. Procedural
remedies included (1) the adoption of item scales that were previously developed and used in
previous studies, thenmodified to suit the study context and double-barrelled questions were
deletedwhere necessary. (2) A total of two samples were created in an organisation where one
sample responded on self-organisation, organisational networks and adaptability, while the
other sample responded on inter-organisational coordination. (3) The study utilised response
categories that minimised middle points associated with bias and a six-point response scale
was used to avoid middle points, where 1 5 strongly disagree and 6 5 strongly agree. In
addition, Harman’s single-factor test and the common method factor (CMF) approach were
conducted to assess for this possibility further (Podsakoff et al., 2003). In Harman’s (1967)
single-factor test, all variables were entered into component factor analysis. The results
indicated that a single-factor solution does not emerge since the maximum covariance
explained by one factor is only 27.538%, which is significantly below the threshold value of
50%meaning that CMB is likely not an issue. The CMF is recommended for field studies were
the independent and dependent variables are obtained from the same source and the source of
method bias cannot be identified (Liang et al., 2007; Podsakoff et al., 2012) and also, the CMF
approach controls for any systematic variance amongst the items that are independent of the
covariance due to the constructs of interest (Kalubanga, 2019). The results of the CMF model
are presented in Table 3. The average substantively explained variance of the indicators is
0.701, while the average method-based variance is 0.016. The ratio of substantive variance to
method variance is about 44.204:1. These results indicate that the indicator’s substantive
variances are significantly greater than their method variances. Further, drawing on the
bootstrapping procedure (using 5,000 subsamples, two-tailed test at 5%margin of error, with
the no sign change options and bias-corrected and accelerated confidence intervals (BCa CI)),
the CMF loadings are all insignificant, yet the loadings for the substantive constructs are all
significant. This analysis further suggests that CMB is unlikely.

3.7 Assessment for endogeneity
Our assessment of the potential for endogeneity in all regressors in the partial least square
structural equation modelling (PLS-SEM) model used Durbin’s (Durbin, 1954) X2-score
and Wu–Hausman’s (Wu, 1974; Hausman, 1978) F-statistic, following model estimation
using the two-stage least square estimation procedure. The appropriateness of instruments
(H0 size and location of the humanitarian organisation) was tested using the Sargan
(Sargan, 1958) score chi2 test and Basmann (1960) chi2 test. The adopted test did not reject the
null hypotheses of exogeneity of SORG, ADT and NTWK on IOC which yielded a non-
significance of DurbinX2-score andWu–Hausman test and SarganX2 score and BasmannX2
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test at 5% level of significance. Results are summarised in Table 4 below. Based on the
presented results, we conclude that endogeneity is not present in this study, which supports
the robustness of structural model results (Hult et al., 2018).

3.8 Theheteroskedasticity test
After finding that regressors are exogenous, we went on to use ordinary least square
(OLS) model results, then OLS, a heteroskedasticity test, was administered using the
Breusch–Pagan/Cook–Weisberg test and the results indicated the presence of
heteroskedasticity (X2 5 8.02, p 5 0.0046). This was then corrected where the final model
was estimated with OLS with robust standard errors to correct the effects of
heteroskedasticity. The results reflect robust standard errors (Table 10).

Lower-order
construct Indicator

Substantive factor Common method factor
Loading

R1 Significance R12
Loading

R2 Significance R22

Inter-organisational
coordination

CT2 0.776 * 0.602 �0.066 NS 0.004
CT4 0.582 * 0.339 0.156 NS 0.024
FX3 0.932 * 0.869 �0.164 NS 0.027
FX4 0.81 * 0.656 �0.092 NS 0.008
RI1 0.746 * 0.557 0.056 NS 0.003
R16 0.549 * 0.301 0.125 NS 0.016

Adaptability ADT4 1.02 * 1.040 �0.288 NS 0.083
ADT5 0.591 * 0.349 0.315 NS 0.099
ADT2 0.826 * 0.682 �0.068 NS 0.005

Self-organisation SORG1 0.855 * 0.731 �0.071 NS 0.005
SORG4 0.759 * 0.576 0.026 NS 0.001
SORG5 0.766 * 0.587 �0.026 NS 0.001

Networks NTWK1 0.711 * 0.506 0.184 NS 0.034
NTWK7 0.706 * 0.498 �0.019 NS 0.000
NTWK9 0.76 * 0.578 �0.053 NS 0.003
NTWK5 0.779 * 0.607 0.024 NS 0.001
NTWK6 0.622 * 0.387 0.132 NS 0.017
NTWK8 0.738 * 0.545 �0.026 NS 0.001

Sum 14.949 12.6202 �0.001 0.2855
Average 0.8305 0.701 0.000 0.016
Ratio 44.204 1

Note(s): * significance (p< 0.05). NS is for not significant. Figure 3 on page is the diagrammatical presentation
of the SmartPLS-SEM CMF model from which these results are derived

Endogeneity test Over identification test (instruments are valid)

Variable
Null
hypothesis

Durbin X2

score (p-value)

Wu–
Hausman
(p-value)

Null
hypothesis

Sargan X2

score (p-value)
Basmann X2

(p-value)

SORG H0: SORG 0.045 (0.832) 0.043 (0.836) H0: SORG 1.677 (0.195) 1.620 (0.203)
ADAPT H0:

ADAPT
1.715 (0.190) 1.656 (0.201) H0:

ADAPT
0.578 (0.447) 0.553 (0.457)

NTWKS H0: NTWK 1.839 (0.175) 1.780 (0.185) H0:
NTWKS

0.393 (0.531) 0.375 (0.540)

Table 3.
Thecommon method

bias analysis using the
common method

factor model

Table 4.
Assessment of

endogeneity test using
two-stage ordinary

regression approach
results
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3.9 Testing for non-linear effects
We utilised Svensson et al.’s (2018) guidelines to test for potential non-linearities in structural
equation model relationships. First, we used Ramsey’s test (1969) RESET on latent variable
scores extracted after the convergence of the original model’s PLS-SEM algorithm. The
results in Table 5 revealed that neither partial regression of ADPT and NTWK on SORG
(F (5.609) 5 0.037, p 5 0.020) nor F (18.103) 5 0.095, p 5 0.000) are subject to non-linearity.
Second, we included interaction terms to represent quadratic effects between IOC on NTWK,
(4) IOC onADPT and (6) SORG, NTWK andADPT on IOC. The results of bootstrapping with
5,000 samples and using no sign change revealed that neither of the non-linear effects is
significant (F (3.364)5 0.015, p5 0.070). We concluded that the linear effect model is robust.

3.10 Data analysis and results
Before assessing the conceptual model, reliability and validity of measurement items were
verified. Both measurement and structural models were tested using PLS-SEM techniques
since our sample is statistically significant, as based on the recommendations by Cohen
(1988), Hair et al. (2019a, b) and Kock and Hadaya (2018). However, the measurement model
was used to validate both construct reliability and validity (Figure 1), while the structural
model tested the theorised model (Figure 2). An analysis was performed using SmartPLS
(Ringle et al., 2015), SmartPLS 3.2.8 professional version. The results are hereby presented (1)
themeasurement model; (2) the descriptive statistics of constructs; (3) an analysis of structure
or testing of the hypotheses. Results of the indicator and construct reliability, convergent and
discriminant validity are summarised in (Tables 1 above and 2 below). For indicator
reliability, loadings of all items presented in Table 1 exceed the minimum recommended
threshold value of 0.70 (Hair et al., 2017), implying that the items used in this study reliably
estimate the construct.

For construct reliability, the composite reliability measure and Cronbach’s alpha
coefficients for all constructs were assessed and are presented in Table 6. All measures
were found to be above the threshold 0.70 (Hair et al., 2017), implying that the indicators
adequately measure their associated construct. As recommended by Fornell and Larcker
(1981), three measures were used to examine convergent validity: (1) loading of items (>0.70),
(2) composite reliability (>0.70) and (3) average variance extracted (AVE) for each construct
(>0.50), respectively, to ultimately conclude that convergent validity has beenmet (Table 6). It
should bementioned that all these measures were found to be satisfactory above the accepted
cut-off. The study also assessed model for effect size (f2), cross-validation (CV) communality
and cross-validation redundancy, which serve as indicators of quality of measurement and
structural model, respectively. Significantly, all values are greater than 0, implying that the
model is predictive (see Table 6).

Next, we tested for multicollinearity by calculating the variance inflation factor (VIF) for
each construct. The VIF values ranged from 1.436 to 1.740, significantly below the
recommended threshold value of 5 (Hair et al., 2018).

Non-linear relationship Coefficient p-value f2 Ramsey’s RESET

SORG*SORG → ADPT 1.349 0.001 0.057 F (46.914) 5 0.322, p 5 0.000
F (5.609) 5 0.037, p 5 0.020

SORG*SORG → NTWRK 2.629 0.001 0.185 F (62.864) 5 0.388, p 5 0.000
F (18.103) 5 0.095, p 5 0.000

SORG*SORG → IOC 0.220 0.491 0.005 F (39.786) 5 0.552, p 5 0.000
NTWRK*NTWRK → 1OC 0.247 0.445 0.005 F (3.364) 5 0.015, p 5 0.070
ADPT*ADPT → IOC 0.144 0.498 0.006

Table 5.
Assessment of non-
linear effects
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3.11 Discriminant validity
Discriminant validity is established in order to observe the extent to which a factor truly
differs from others (Hair et al., 2014). Hence, to assess discriminant validity (Fornell and
Larcker, 1981), a recommendation to compare the square root of study construct AVE with
correlations between constructs associated with these factors was followed. The rule of
thumb is that the square root of the AVE for each construct should be greater than any
correlation estimate. As the figures in Table 7 below show, the square root of the study
construct is higher than the study construct correlation. It can, therefore, be concluded that
there is sufficient evidence of discriminant validity.

In addition, the heterotrait–monotrait ratio (HTMT), as recommended by Henseler et al.
(2015), was used to further confirm discriminant validity between similar and different
indicators. As shown in Table 4a, all inference values are below 0.85 as recommended by Hair
et al. (2017) and Henseler et al. (2015). Subsequently, the HTMT inference was calculated by

Measures/
constructs

Weight/
loading VIF

CVb

communality
CVb

redundancy α
Rho-
A CR AVEa

SORG1 0.853 1.716 0.33
SORG5 0.830 1.615 0.32
SORG6 0.850 1.858 0.34
Self-organisation 1.730 0.34 0.799 0.802 0.882 0.713
ADT4 0.771 1.448 0.34 0.28
ADT8 0.877 1.522 0.35 0.30
ADT6 0.745 1.338 0.26 0.27
Adaptability 1.436 0.29 0.23 0.722 0.774 0.841 0.639
NTWK1 0.743 1.651 0.49 0.34
NTWK7 0.744 1.730 0.47 0.35
NTWK9 0.750 1.733 0.46 0.36
NTWK5 0.735 1.745 0.47 0.34
NTWK6 0.747 1.755 0.46 0.37
NTWK8 0.711 1.622 0.42 0.43
Organisational
networks

1.706 0.46 0.35 0.833 0.835 0.878 0.545

COCT2 0.716 1.671 0.37 0.35
COCT4 0.720 1.682 0.37 0.35
COFX3 0.779 1.989 0.36 0.34
COFX4 0.727 1.708 0.42 0.41
CORI1 0.801 2.001 0.49 0.43
CORI6 0.666 1.378 0.49 0.46
Inter-
organisational
coordination

1.740 0.45 0.41 0.830 0.834 0.876 0.542

Note(s): aaverage variance extracted
bcross validation

Study variables 1 2 3 4

Adaptability (1) 0.80
Self-organisation (2) 0.59 0.85
Organisational networks (3) 0.59 0.65 0.74
Inter-organisational
coordination (4)

0.60 0.66 0.69 0.74

Table 6.
Constructs’

measurement, validity
and reliability

Table 7.
The zero-order

correlation amongst
study variables and the
square root of average

variance extracted
(diagonal elements) of

constructs
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and inter-

organisational
coordination



examining bootstrapping from 5,000 subsamples. Where the resultant interval is lower than 1,
discriminant validity exists (see Table 8). All previous data show that the indicators displayed
to measure the different given factors are reliable and have discriminant validity.

To assess the unidimensionality of the study’s theoretical model construct, the conditions
recommended by Anderson and Gerbing (1988) were used. That is, the item has to be
significantly associated with empirical indicators of the construct and has to be associated
with one and only one construct (Chen and Paulraj, 2004). Also, the overall PLS-SEM fit
indices for the model were considered to evaluate for unidimensionality of study constructs.
Basing on Henseler et al. (2016), multiple model fit criteria are utilised to evaluate model fit of
the implied model and the empirical correlation matrix by running both confirmatory factor
and confirmatory composite analyses. Henseler et al. (2016) provided three measures of
discrepancy between the empirical and the model-implied correlation matrices, together with
95% quantile of its distribution if the model is correct (HI95), then a standardised root mean
square residual (SRMR) as a measure of the distance between the two matrices of the model-
implied and the empirical correlation is 0.051 (HI95 5 0.100), a dULS value of 0.516
(HI95 5 1.284) and a dG value of 0.516 (HI95 5 0.598). All these measures of discrepancy are
below their corresponding value of (HI95), implying that the discrepancy between the
empirical and the implied correlation matrices is not significant. This suggests that the
information loss owing to the composite of self-organisation, organisational networks,
adaptability and inter-organisational coordination is negligible and can be defended that the
study constructs exhibit unidimensionality as they converge into composites (Bijmolt et al.,
2017). In addition, the Bentler–Bonett index or normed fit index (NFI) (Bentler and Bonett,
1980) value of 0.960 is below the recommended cut-off of 0.9, which further indicates presence
of convergent validity in the model (Lohm€oller, 1989).

4. Results
4.1 Descriptive results
Table 9 shows the mean and standard deviation values of the constructs, with descriptive
results revealing that on the scale of 1–6, most humanitarian organisations coordinate their

Study hypotheses
Original

sample (O)
Mean
(M) Bias

Lower
boundary

Upper
boundary

Inter-organisational coordination→ adaptability 0.75 0.76 0.01 0.51 0.92
Organisational networks → inter-organisational
coordination

0.83 0.83 0.00 0.54 1.00

Self-organisation → adaptability 0.75 0.75 0.01 0.51 0.92
Self-organisation → inter-organisational
coordination

0.81 0.81 0.00 0.62 0.93

Self-organisation → organisational networks 0.79 0.79 0.00 0.60 0.91

Study variables N Min Max Mean Std. dev.

Adaptability 101 1.00 6.00 4.53 0.49
Self-organisation 101 1.00 6.00 4.54 0.58
Organisational networks 101 1.00 6.00 4.70 0.51
Inter-organisational coordination 101 1.00 6.00 4.69 0.49

Table 8.
The heterotrait–
monotrait ratio
(HTMT) inference
between the study
variables examined
through bootstrapping
from 5,000 subsamples

Table 9.
The study variables’
descriptive statistics
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humanitarian efforts during disasters (mean: 4.69; S.D: 0.49). There is the mean score for
organisational networks (4.71, S.D 0.51), which reveals that the humanitarian organisations
rely on one another for the delivery of relief to the beneficiaries in disaster-related situations.
The results further stress the importance of adaptability (mean: 4.53) and self-organisation
(mean: 4.54; S.D: 0.58). Note that the results for skewness and kurtosis for all the variables are
close to 0, as recommended by Field (2018). Without doubt, the results displayed in Table 9
allow us to establish the face validity of the data.

4.2 Individual characteristics
The results in Table 10 below reveal that most of the respondents to the questionnaires were
male (52.4%), while female accounted for 47.6% of the respondents. The results revealed that
the majority of respondents in the total sample were aged between 34 and 45 years (41.6%)
and had worked with individual organisations for 4–6 years (44.2%). The highest level of
education amongst the respondents was a university degree, at 62.9%. Amongst the sample
respondents, 32.7% to 32.3%were programme and project managers, respectively, and were
knowledgeable about inter-organisational coordination.

4.3 Characteristics of humanitarian organisations
Out of the sampled humanitarian organisations, the majority were development-oriented
(NGOs), followed by service delivery (NGOs), which offers hope since in an emergency, there
is quite a number of developmental organisations that operate in areas beyond relief
activities. The results further revealed that the majority of humanitarian organisations had
been engaged in relief operations for over 10 years, hence confirming that most of them were
well versed in relief operations, both internationally and locally, and therefore, their
responses were valuable to this study. In relation to employment, 21.8%were employing over
100 people, 41.6% had between 50 and 100 employees, while 36.6% employed between 1 and
50 employees. Such figures imply that these humanitarian organisations not only had the
capacity to deliver but also the huge number of their employees emphasised relevance of this
field in the country. In addition, the majority of humanitarian organisations operated in
northern Uganda (47.5%) and in the central region (42.5%). This was justifiable because the
most recent refugee influx is from South Sudan into northern Uganda, while most
humanitarian organisations prefer having their headquarters in the central region for easy
access to auxiliary services. Table 11 below provides details.

Characteristics F % Characteristics F %

Gender Male 165 52.4 Position Programme 103 32.7
Female 150 47.6 Projects 102 32.3

Age bracket <33 82 26 Emergency 26 8.3
34–45 131 41.6 Logistics

coordinator
84 26.7

46–55 84 26.7 Total 315 100.0
56–64 17 5.4 Respondents’ years of

operation
3 January 124 39.4

>65 1 0.3 6 April 139 44.2
Qualification Diploma 47 15 9 July 38 12.1

Degree 198 62.9 10 and above 14 4.4
Master’s 70 22.2 Total 315 100.0

Total 315 100.0

Table 10.
The individual
respondent’s

characteristics
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and inter-
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4.4 Hypothesis testing
The study aimed at testing the mediating role of adaptability and organisational networks in
the relationship between self-organisation and inter-organisational coordination amongst
humanitarian organisations. To achieve this purpose, the hypotheses were evaluated in two
stages: the direct hypotheses and the indirect hypotheses using PLS-SEM, which represents
relationships between latent variables which are hypothesised in the conceptual model. PLS-
SEM is assessed using criteria recommended by Hair et al. (2019a, b), which included
determining the variance explained (R2), path coefficients (β), path significance (p-values
based on 95% bootstrap CI), VIF and the predictive quality based on the blindfolding Q2

values (Hair et al., 2011). In addition, a goodness-of-fit (GoF) index was used to determine the
model fit, which varies from 0 to 1 and can be seen as an index for validating PLS-SEM
globally. The GoF index used in this study is 0.607, inferring that the model under
investigation has better explaining power compared with the baseline values
(GoFsmall 5 0.1, GoFmedium 5 0.25, GoFlarge 5 0.36). Finally, the bootstrap re-sampling
method was employed to test the statistical significance of each path coefficient (Chin, 1988).
A total of 5,000 iterations using randomly selected subsamples were performed to estimate
the theoretical model and hypothesised relationships. Hence, decisions to accept a stated
hypothesis were arrived at by considering both the sign and significance of the beta
coefficient (Chin et al., 2003). Hypotheses are supported at p < 0.01 and p < 0.05.

4.5 Direct hypothesis testing
The results for the direct hypotheses are presented in Table 12 below. In line with the
hypothesised relationships, H1, H2, H3, H4 and H5 were substantiated, with results revealing
a significant positive relationship between self-organisation and inter-organisational
coordination (β 5 0.299; p ≤ 0.01); self-organisation and adaptability (β 5 0.584;
p ≤ 0.001); adaptability and inter-organisational coordination (β 5 0.211; p ≤ 0.05); self-
organisation and organisational networks (β5 0.467; p≤ 0.001); organisational networks and
inter-organisational coordination (β5 0.367; p≤ 0.05). Subsequently, the results indicate that
self-organisation, adaptability and organisational networks predict 56.6% of the variance in
inter-organisational coordination results (Hair et al., 2017). Table 9 shows that self-
organisation predicts 33.5% of the variance in adaptability, while self-organisation predicts
41.5% of the variance in organisational networks.

Sector F %
Age of

organisation F %
No. of
staff F %

Service delivery NGO 28 27.7 1–5 5 5 1–25 20 19.8
Development-oriented
NGO

30 29.7 6–10 16 15.8 26–50 17 16.8

Professional NGO 9 8.9 11–15 19 18.8 51–75 24 23.8
Advocacy NGO 28 27.7 >15 61 60.4 76–100 18 17.8
Government department 6 6 >100 22 21.8
Total 101 100 Total 101 100 Total 101 100

Location

Central 43 42.5
Northern 48 47.5
Western 10 10
Total 101 100

Table 11.
Characteristics of
humanitarian
organisations
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4.6 Mediation testing
To test for the mediation paths (H6) in the model, bootstrapping was done using 5,000
subsamples at 95%, which were considered adequate to ensure the stability of results (Hair
et al., 2017). Bootstrappingwas used twice: first without a mediator andsecond, in the presence
of a mediator construct. According to Hair et al. (2017), initially if the direct path is not
significant, then there is nomediation effect andwhen the direct path is significant, a mediator
variable is introduced and bootstrapped again to test the significance of the indirect path. If the
indirect path is not significant, then there is nomediation; if it is, then the variance is computed
and accounted for (VAF); if above 80%, then it indicates full mediation, between 20%and 80%
as partial mediation, whereas a value less than 20% indicates no mediation (Hair et al., 2017).
Table 5 shows that all the direct paths between self-organisation, adaptability, organisational
networks and inter-organisational coordination are significant; therefore, testing the
mediating role of adaptability and organisational networks in the relationship between self-
organisation and inter-organisation coordination ismeaningful. The results inTable 13 further
reveal that adaptability plays a partial mediation role between self-organisation and inter-
organisational coordination (β 5 0.158, p ≤ 0.05), (VAF 23.87%). The results also reveal that
organisational networks partially mediate the relationship between self-organisation and
inter-organisational coordination (β 5 0.240, p ≤ 0.05), (VAF 36.25%) as all fall in the range
suggested byHair et al. (2017). Overall, direct and indirect paths being significant does not only
indicate that self-organisation directly relates to inter-organisational coordination but also
goes through adaptability and organisational networks (see Table 13).

5. Discussion
In this study, CAS theory was used to investigate how self-organisation, adaptability and
organisational networks affect inter-organisational coordination in humanitarian relief
delivery. The study established that self-organisation, adaptability and organisational
networks positively and significantly relate with inter-organisational coordination amongst
humanitarian organisation. The results are hereby discussed following relationships based
on those that were hypothesised.

Direct relationships Hypothesis f2 (β)
Robust
std. error

t-
statistics

95% confidence
intervals bias
corrected

Self-organisation → inter-
organisational coordination

H1 supported 0.110 0.299** 0.083 3.602 0.094–0.512

Self-organisation → adaptability H2 supported 0.520 0.584*** 0.080 7.300 0.412–0.704
Adaptability → inter-organisational
coordination

H3 supported 0.062 0.211* 0.080 2.638 0.044–0.397

Self-organisation → organisational
networks

H4 supported 0.279 0.649*** 0.068 9.544 0.299–0.610

Organisational networks → inter-
organisational coordination

H5 supported 0.164 0.369* 0.134 2.754 0.044–0.618

Quality criteria Q2 R2 Adjusted R2

Adaptability 0.197 0.341 0.335
Organisational networks 0.239 0.421 0.415
Inter-organisational coordination 0.286 0.579 0.566

Note(s): *regression coefficient significant at 0.05, **regression coefficient significant at 0.01, ***regression
coefficient significant at 0.001
Q2 is cross-validated redundancy

Table 12.
Direct path coefficients

and hypothesised
relationship

Self-organisation
and inter-

organisational
coordination



First, the study established that self-organisation is related to inter-organisational
coordination, thereby posing the following meanings: self-organising systems help to
increase the flexibility of an organisation so as to deliver itsmandate in a timelymanner when
working with others in the delivery of relief services to the beneficiaries. This result is
consistent with that of the study by Jobidon et al. (2017), who underscore the importance of
self-organisation during crisis management. Also, Jobidon et al. (2017) noted that self-
organising teams perform and coordinate better during crisis management, by showingmore
role variability across and within teams. Similar to Jobidon et al.’s (2017), the findings in this
study revealed that an organisation’s ability to self-organise its functions amongst its
subsystems helps it to coordinate well with other organisations in the delivery of relief to the
beneficiaries.

Additionally, the above study’s finding implies that a humanitarian organisation that self-
organises by decentralising its activities is capable of handling emergencies. This is because
decentralisation as amechanism of self-organisation allows the distribution of authority in an
organisation at every level of management. In turn, this leads to quick decision-making
regarding its functions in times of emergency. This relationship is supported by Hermansson
(2019), who argued that decentralisation helps in handling disasters more effectively because
it is believed to lead to good disaster governance. In contrast to Hermansson’s (2019)

Direct path effect (β)
t-

statistics
95% confidence intervals

bias corrected

Self-organisation → inter-organisational
coordination

0.299** 2.841 0.094–0.512

Self-organisation → adaptability 0.584*** 8.049 0.412–0.704
Adaptability → inter-organisational
coordination

0.211* 2.355 0.044–0.397

Self-organisation → organisational networks 0.649*** 5.968 0.299–0.610
Organisational networks → inter-
organisational coordination

0.369* 2.512 0.044–0.618

Indirect path effect (β)
t-

statistics

95% confidence
intervals bias
corrected

VAF
% Type

Self-organisation → adaptability → inter-
organisational coordination

0.158* 2.128 0.026–0.250 23.87 Partial

Self-organisation → organisational
networks → inter-organisational coordination

0.240* 2.225 0.032–0.449 36.25 Partial

Total path effect (β)
t-

statistics
95% confidence intervals

bias corrected

Self-organisation → inter-organisational
coordination

0.662*** 9.375 0.487–0.775

Self-organisation → adaptability 0.584*** 8.049 0.412–0.704
Adaptability → inter-organisational
coordination

0.211* 3.943 0.159–0.478

Self-organisation → organisational networks 0.649*** 9.879 0.489–0.757
Organisational networks → inter-
organisational coordination

0.369* 2.512 0.044–0.618

Note(s): *significant at 0.05 level, **significant at 0.01 level, ***significant at 0.001 level

Table 13.
Test results for
mediation effects

JHLSCM



interpretivist lens, this study employed a positivistic lens to establish the association between
self-organisation and effective collaboration amongst humanitarian organisations.

The relationship discussed abovewas subsequently supported, giving rise to implications
such as when an organisation is able to adjust its priorities to meet the needs of its clients, it
can be in a position to handle emergencies because the opportunity to adjust the priorities to
suit the circumstances of the day facilitates such an organisation to cater for what may arise
at any time. Note that any possibility to adjust makes an organisation able to proactively
respond to any new and probably unplanned activities. This is a relationship supported by
existing literature because, inadvertently, there is adaptability or the ability to adjust and
handle emergencies (Uitdewilligen et al., 2010). This implies that an organisation that changes
its capacity plans tomeet the changing needs of its clients usuallymakes available competent
human resources to deliver its mandate.

In other words, when an organisation has the capacity that is at all times needed to
produce output within a given period, it is likely that it will be able to present the human
resources that are necessary to perform its duties. This finding is supported with empirical
literature by Zietlow et al. (2018), who insinuated that risk management that points to
capacity planning ultimately has an effect on the use and availability of financial and other
resources. In addition, when an organisation is able to adjust the resource budgets, it is able to
reallocate resources to ensure that all needed items are delivered because rational adjustment
of the resources available to an organisation usually comes with reprioritisation. This is a
relationship supported by existing literature. For instance, Tremblay et al. (2012) posited that
adaptive teams can organise their roles and resources during particular scenarios so as to
perform better activities.

This relationship was supported, hence implying the following: self-organisation of
humanitarian organisations, particularly with regard to aligning of their goals to the needs of
beneficiaries, can influence the changes of operational guidelines that enhance the ability to
adapt to changing conditions by coming up with new patterns of delivering responses to the
beneficiaries. The findings correlate with previous literature that predicts the benefits of self-
organisation. For example, Stone and Rahimifard (2018) suggested that the adaptability of an
organisation is a result of the ability of an organisational system to reorganise. In addition,
Geng et al. (2013) argued that humanitarian organisations need to have a self-organising
recovery ability to increase their adaptive ability and to collaborate with cluster supply chain
members. Smith and Palmberg (2009) posited that self-organisation across humanitarian
organisation systems can increase an organisation’s level of adaptability by enabling it to
learn through the feedback mechanism.

The study’s findings similarly support this relationship and correspondingly translate
into the following implications: a humanitarian organisation with the ability to reorganise its
structures, function and the logical flow of activities and resources can improve its linkage
with other humanitarian organisations. This could be in terms of knowing which
humanitarian organisation to contact and interact and share experiences with. This
finding is in line with Silva and Guerrini’s (2018) argument that self-organisation fosters joint
conflict resolution in organisational networks through open and transparent communication
and interaction with network members. In addition, Zou et al. (2015) advanced that self-
organisation increases the attachment of network members, which then increases resource
sharing and control planning.

Second, the results affirm a positive significant relationship between adaptability and
inter-organisational coordination. This relationship was equally supported, bearing the
following meanings: when an organisation is able to change operational guidelines by way of
being able to come up with new patterns of delivering response, it can enhance inter-
organisational coordination of humanitarian organisations, in terms of commitment and
flexibility as each organisation performs according to its mandate. This finding resonates

Self-organisation
and inter-

organisational
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with that of Christopher and Holweg (2011), who mentioned that, as a component of
adaptability, structural flexibility improves responsible communication and coordination
which, in turn, increases the reactive capacity of collaborating humanitarian organisations.
Further, Dubey and Gunasekaran (2016) argued that adaptability is a key characteristic of
humanitarian supply network members. Furthermore, Balcik et al. (2010) mentioned that
adaptability provides distinct competitive advantage to each organisation participating in
humanitarian supply chain activities by increasing flexibility and timeliness.

Third, the results as well support a relationship between organisational networks and
inter-organisational coordination. This implies that organisational networks can improve the
level of inter-organisational coordination in relief delivery, a result which complements the
research findings on inter-organisational cooperation (Adem et al., 2018; Chandes and Pach�e,
2010; Comfort, 1994; Mamavi et al., 2015; Shumate et al., 2016; Tatham et al., 2017; Tomasinia
and Van Wassenhove, 2009; Van Fenema et al., 2014). The argument raised is that
organisational networks improve the efficiency and effectiveness of inter-organisational
coordination (Moshtari, 2016) by creating awareness of who to contact in times of emergency.
This helps organisations to access information and resources that are vital to support long-
term relationships as they also establish new contacts with those humanitarian
organisations they have collaboratively worked with in similar relief operations. Also,
the establishment of contacts helps organisations to learn and share advice, which enables
them to deliver as per their mandate (Turner et al., 2019). This finding suggests that
organisational networks enable humanitarian organisations to exchange information on
beneficiaries’ needs (through telephones and during inter-agency meetings), which then
improves on the timeliness of delivery. The study’s finding also illustrates that networking
is an effective way of avoiding operational conflicts, which is possible because network
partners respond to requests of sister humanitarian organisations differently. Indeed,
through continuous interactions, members’ commitment and role integrity scale up the
provision of relief services to the beneficiaries. It can therefore be deduced that
organisational networks contribute to a rise in the level of trust required between
partners that is intended to create an effective collaborative working environment (Dubey
et al., 2018a, b; Lu et al., 2018). This is a state which encompasses the works that advance
organisational networks and inter-organisational coordination are fundamentally
complementary or offer substitutable mechanisms for effective relief delivery (Moshtari
and Gonçalves, 2017).

Furthermore, this study’s finding indicates that there is an indirect effect of self-organisation
on inter-organisational coordination that is partially mediated by adaptability. Also, the
study’s findings indicate that adaptive capabilities can help humanitarian organisations’ self-
organising capabilities, leading to better inter-organisational coordination. This implies that the
characteristics of CAS may well result in inter-organisational coordination benefits in relief
delivery. In this respect, even though self-organisation and inter-organisational coordination
are directly related, the effect of self-organisation on inter-organisational coordination might
as well be indirect, implying that it could be mediated by adaptability. This indirect effect of
self-organisation through adaptability accounted for 23.70% variance in organisational
networks.

Finally, the hypothesis that organisational networks mediate the relationship between
self-organisation and inter-organisational coordination in humanitarian relief delivery was
partially supported, inferring that organisational networks partly act as a conduit through
which self-organisation could affect inter-organisational coordination. Also, self-organisation
can affect inter-organisational coordinationwithout the help of organisational networks. This
is a result that further reveals that self-organisation traits could increase the level of
organisational networks amongst humanitarian organisations, which could, in turn, increase
inter-organisational coordination amongst humanitarian organisations. This indirect effect
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of adaptability through organisational networks accounted for 35.28% variance in inter-
organisational coordination.

6. Conclusion
Basing on the support of CAS theory, self-organisation affects inter-organisational coordination
in humanitarian relief delivery. In addition, organisational networks and adaptability
mechanisms partially mediate the relationship between self-organisation and inter-
organisational coordination. Significantly, this study offers evidence that self-organisation
leads to organisational networks, which then improve inter-organisational coordination. Self-
organisation also improves the level of adaptability and ultimately increases the level of inter-
organisational coordination.

6.1 Theoretical, methodological, policy and managerial implications
Theoretically, self-organisation, organisational networks and adaptability are elements of
CAS theory because organisations need to reorganise themselves in a bid to facilitate their
adaptability and networking with sister organisations if there is to be meaningful inter-
organisational coordination under complex operating circumstances. Methodologically,
numerous studies against which a relationship between self-organisation and inter-
organisational coordination was determined were qualitative. Notably, this study used a
scientific approach to examine the relationship. Regarding policy, the current humanitarian
policies require self-organisation so as to increase the organisations’ ability to match the pace
which emergency responses require, as part of measures demanded by the United Nations,
and this will go a long way in managing the associated negative effects of catastrophes for
Uganda,. In terms of management, managers of humanitarian organisations, when theywork
collaboratively with other humanitarian organisations during relief operations should align
their respective organisational goals to the needs of the beneficiaries by adjusting their
budgets. This may be achieved through sharing feedback and information regarding the
needs assessment. These are found to be mainly important for improving operational
performance and organisations seem to bemorewilling to share them than aid stocks or other
supplies. Humanitarian organisations’ management can use consortium models, contracts,
knowledge-sharing or innovation platforms or inter-agency meetings to improve their
collaborations and relief delivery. Organisations are advised to be aware of environmental
and organisational barriers that may slow down the adoption of these mechanisms, such as
spillover effects, resistance to change, turf protection, cross training of employees or costs of
developing standard interfaces or modular resources.

6.2 Limitation and areas for further studies
This study has examined the antecedents of inter-organisational coordination in humanitarian
relief deliverywith a focus on self-organisation, adaptability and organisational networks, while
reflecting on the mediating role of adaptability and organisational networks in the relationship
between self-organisation and inter-organisational coordination. It then tested for the mediation
effect adaptability in the relationship between self-organisation and organisational networks.
Since the study variables bear complexity in nature, they may have a reversal causal
relationship as a potential limitation of this study, thereby creating the demand to use a mixed-
research design to investigate the phenomenon of inter-organisational coordination in future
studies. It has been noted that this study used objective measures to collect data at a particular
point in time, which may have limited its capacity to capture the change in the respondents’
perception regarding inter-organisational coordination over time. Without doubt, the demand is
to employ a longitudinal and experimental design in future studies.
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