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The prime objective of this study is to explore the nexus between 
adaptability, information technology, agility, Mutual trust, and 
flexibility of a Humanitarian Supply Chain. Information knowledge 
regarding flexibility, agility, IT use, performance, and adaptability are 
found to be limited, quite often in the commercial supply chain 
context. Therefore, it is quite enthralling to observe these relations, in 
terms of the Humanitarian Supply Chain. The study has confirmed the 
fact that developing mutual trust acts as an asset to willingly contribute 
in sharing practices and information acquisition. Meanwhile, this study 
has argued that using any technology for supporting information 
collection, processing, its distribution and utilization comprises of data 
communication technology, software, and hardware. Using 
information technology has become critical for humanitarian supply 
chain management (HSCM), to improve performance, since it provides 
a platform for coordination, collaboration, and information sharing 
between the HSCM actors. The findings of this study have provided 
support to the theoretical foundation and proposed hypothesis of the 
current study. This study will be helpful for policymakers and 
practitioners in understanding the issues related to supply chain risk, 
supply chain integration and supply chain performance.  
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Introduction 
 
Over the past few years, considerable attention has been gained by humanitarian relief supply 
chains from academicians and practitioners, to enhance performance of relief activities. There 
is increasing concern around the world, about the rising rate of natural disasters; floods, 
earthquakes, cyclones, and hurricanes. However, the destruction from disaster, both man-
made and natural can happen in any part of the world and at any time, having numerous 
effects (Kovács and Spens, 2007). The effects of these disasters can be clearly observed on 
basic livelihoods and human lives, and such tragedies involve huge economical loss for the 
countries affected. 
 
Given the rapid changes in demands, the contrast in the intensity, and scale of a disaster and 
its region of occurrence, the planning and resources that has been viable in past will no longer 
be appropriate for every disaster occurring presently (Van Wassenhove and Martinez, 2012). 
The occurrence of a catastrophe in one country is expected to affect other countries as well. 
For instance, the global financial crisis had its impact on all countries around the globe. To 
deal with it, all stakeholders are expected to work in coordination, however, establishing 
coordination is not that easy to achieve during a short time period, as several factors such as 
trust between the stakeholders, influences the level of coordination. In addition, it is argued 
that if the element of trust exists among the organizations then they will effectively be 
collaborating among each other.  
 
Disaster management is supported by coordination and other HSC actors. For instance, joint 
plans could improve the utilization of limited resources, in terms of capital, human, and time 
resources. The outcome-based elements and processes were examined which ensure the 
effective participation of the public during disaster management (Kabra and Ramesh, 2016). 
Coordination and communication are reported to be essential for enhancing the current 
system’s transparency. It will motivate the implementation of extensive information 
technology, during the process of disaster management. Therefore, it is important for the 
actors to collaboratively participate in the process of disaster management and should 
modify, reconfigure, and adjust their SC structure through increased flexibility, adaptability, 
and agility, for such disastrous events (Baharmand, et al., 2017). 
 
This study refers actors as organizations and stakeholders that are involved either indirectly 
or directly in the relief operations. Organizations must continuously observe, measure, and 
analyse operating environments to minimize risk arising from volatile disaster occurrence. 
Various analytical factors such as agility, trust, flexibility, adaptability, and IT contributes in 
the relief operations. Understanding those elements, which facilitates in enhancing the 
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organizational performance during relief operations, has been a critical area of research (Far, 
et al., 2017). The present study aims to provide guidelines to smaller firms regarding crucial 
factors, for improving humanitarian supply chain performance (Stübinger, Walter & Knoll 
2017). It is unique in the sense that it observes the relationship among humanitarian relief 
supply chain performance and IT utilization, flexibility, trust, adaptability, and agility 
(Samaddar, et al., 2015). 
 
In the case of disaster occurrence, these organizations need to work in coordination for 
overcoming the effects of such disasters on society. These groups develop the supply chain 
while working in coordination. A supply chain is a systematic network of firms comprising of 
downstream and upstream links and is associated with different activities and processes, 
adding value by manufacturing services and products and then delivering them to the end 
users (Samaddar, et al., 2017). Both supply chains and humanitarian supply chains are 
considered to be a system of members, supporting the flow of information, funds, and goods, 
from the manufacturer to the end user, however, the difference lies in the fact that, in the case 
of a humanitarian supply chain, customers also include donors and disaster affected people, 
who can help to enhance HSC performance.  
 
Under HSC, the ability of flexibly responding with changing needs is essential because of the 
range of factors involved. With regards to a commercial supply chain, the means of ensuring 
smooth material flow is referred to as flexibility (Karunasena and Amaratunga, 2016). 
Whereas, in terms of HSC, flexibility refers to the actors’ ability of quickly responding to 
unexpected demands and needs of affected people. Such as, the speed of delivering relief 
materials i.e. water, foods, clothes, medicines, blankets and other items, to the people affected 
by the disaster. Supply chain agility is the strength of connection among market and 
organization in a single firm context (Hafeez, et al., 2018). The present study defines agility 
as the organizational ability to quickly adjust in accordance with the disastrous changes in 
different regions. It is an important organizational feature which allows a firm to sense short-
term fluctuations under disorganized circumstances, generated as a result of disasters, such 
as, demand and supply fluctuations and flexible as well as rapid responses in order to deal 
with such fluctuations. 
 
The use of information technology has been increasing and has become a priority of 
commercial supply chain management firms. For instance, it is needed to incorporate in 
inventory management, change management, knowledge management, and commercial 
supply chain management. In a similar manner, in a humanitarian supply chain, IT utilization 
lessens the immediate disaster impact on society (Behl and Dutta, 2018). To realize the 
advantages of IT, it must be integrated with other elements possessing complementary 
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sustainable resources namely agility, flexibility adaptability, and mutual trust (Mendonça, et 
al., 2019). 
 
Developing mutual trust acts as an asset to willingly contribute in sharing practices and 
information acquisition (Skipper, et al., 2010). The present study employed trust between 
firms that are involved in disaster relief operations. Mutual trust is the expectation of a firm 
about moral values or behaviours and responsibilities of other organizations having the 
chance of possessing opportunistic behaviour (Kovacs and Moshtari, 2018). The ability of 
changing in accordance with a given situation is referred to as adaptability. This study 
explains it in a wider context, such as the ability of adjusting or changing quickly and timely 
under the current environment, involving third-party logistics or change in supplier selection, 
adopting customized resource planning or setting-up warehouses through flexibly modifying 
the SC network configuration. However, IT utilization improves the information quality and 
mutual trust between the firms under a commercial supply chain, thus improving the 
competitive performance of every organization involved. Moreover, flexibility, IT, and 
agility are interrelated in terms of CSC (Seraji, et al., 2019). 
 
Furthermore, information knowledge regarding flexibility, agility, IT use, performance, and 
adaptability are found to be limited, quite often in the commercial supply chain context. 
Therefore, it is quite enthralling to observe these relations, in terms of the Humanitarian 
Supply Chain. Although, studies on emergency management (Mendonça, et al., 2019) have 
been increasing there is still limited available research regarding empirically testing of these 
relations in a Humanitarian Supply Chain context (Valero, et al., 2015). Thus, the present 
study aims to address the need for critical research in order to better perceive the nature of 
association between performance and mutual trust, information technology, adaptability, 
flexibility, and agility under the humanitarian supply chain context. 
 
Hypothesis Development  
Information Technology under Humanitarian Supply Chain 
 
Using any technology for supporting information collection, processing, its distribution and 
utilization comprises of data communication technology, software, and hardware. Using 
information technology has become critical for humanitarian supply chain management 
(HSCM) to improve performance, since it provides a platform for coordination, collaboration, 
and information sharing between the HSCM actors (Basheer, et al., 2019). ICT is not defined 
as a specific information technology as it is comprised of processes, organizational 
environments, practice, and people (Díaz Andrade and Urquhart, 2012). 
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Information systems enable firm to adopt quick decision-making strategies and improve a 
firms’ performance using flexibility (Kuipers, et al., 2015). The timely information 
availability together with accuracy is considered to be essential for successful operations of 
an organization. Appropriate IT usage is critical for efficient communication and information 
transferring between the humanitarian supply chain management organizations, helping firms 
through responsive resource relocation in order to stay informed about the market 
requirements. In addition, IT utilization also offer immediate and helpful information to 
efficiently and effectively manage relief operations, through minimizing response time 
against unexpected market changes and events (Adeagbo, et al., 2016). It explains the intense 
implications of information technology for society’s economic and social development (Li, et 
al.,2006). Therefore, following hypotheses are proposed: 
 
Hypothesis 1:  Organizational agility of a humanitarian relief supply chain is positively 
associated with IT usage. 
Hypothesis2: Organizational flexibility of a humanitarian relief supply chain is 
positively associated with IT usage 
Hypothesis 3: Humanitarian relief supply chain is positively associated with IT usage. 
 
Mutual Trust under Humanitarian Relief Supply Chain 
 
Information sharing is fundamental for creating mutual trust among organizations (Andoh-
Baidoo, et al., (2014). Mutual trust is the binding force to establish relationships among 
organizations. It is an essential relational asset, which enhances the information quality that is 
shared among the firms and helps them to improve information quality in terms of timeliness, 
openness, and accuracy among the supply chain firms (Tarafdar and Qrunfleh, 2017). Mutual 
trust further enhances firms’ flexibility and achieving timeliness, accuracy, and flexibility are 
basic conditions of information sharing and requires mutual sense of trust among 
organizations. Therefore, we proposed this hypothesis: 
 
Hypothesis 4: Organizational flexibility of a humanitarian relief supply chain is 
positively associated with mutual trust. 
 
 
Flexibility under Humanitarian Relief Supply Chain 
 
Flexibility is a vital organizational component in the event of unforeseen disaster occurrence. 
For quickly responding to chaotic circumstances that arises from a disaster, supply chain 
networks are established quickly by stakeholders for relieving the affected peoples’ 
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sufferings. Speed of humanitarian relief largely depends upon the logisticians’ ability to 
transport, receive, and procure supplies at the humanitarian relief site (Taqi, Ajmal  & Ansari 
2018). Meanwhile, response and assessment phases are positioned on the basis of limited 
information availability (Eckstein, et al., 2015). Moreover, supply chain requirement 
structure needs to be modified in accordance with the content and quantity of information 
arising from the area of disaster, just when the situation changes (Abidi, et al.,2014). A 
challenging situation appears for the actors of humanitarian relief when the problems and 
disaster-prone issues proliferate, causing humanitarian relief actors to establish supply chain 
design with enhanced flexibility, for coping with such circumstances. Flexibility and agility 
are demonstrated as the estimators of reaction capabilities and reaction time, respectively 
(Prajogo and Olhager, 2012). Therefore, flexibility is considered to be the antecedent of 
flexibility having positive influence on agility. In addition, agility and flexibility positively 
influences the relief supply chain performance. Thus, the hypotheses are proposed as: 
 
Hypothesis 5: Organizational agility of a humanitarian relief SC is positively associated with 
flexibility. 
Hypothesis 6: Organizational adaptability of a humanitarian relief SC is positively associated 
with flexibility. 
 Hypothesis 7: A Humanitarian relief supply chain is positively associated with flexibility. 
 
Agility under Humanitarian Relief Supply Chain 
 
Under a supply chain context, organizational agility shows the strength of association among 
the market and organization. This study defines agility as the firms’ ability to rapidly respond 
to disastrous changes from different areas. This is in line with the statement by Scholtenet al 
(2010), suggesting that actual humanitarian relief supply chain management challenges 
largely depend upon type, region, and scale of the disaster occurrence. For instance, 
earthquakes and floods destroy a country’s physical infrastructure, resulting in various 
routing issues for transporting relief materials. In a similar manner, natural disaster because 
of certain security problems, affects the inventory control of humanitarian relief material. A 
humanitarian supply chain is comprised of two kinds of customers i.e. disaster affected 
people and people who donate to provide welfare to disaster-affected populations (Green, et 
al., 2012). 
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Figure 1. Conceptual framework           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assessment of wants and needs of the people affected by a disaster is the origin of a HSC, 
although the people who donated are the actual drivers behind the humanitarian supply chain 
(Kovács and Spens, 2009). In spite of the coexistence of the goals of organizations and 
donors, still the HSCM organizations are supposed to be accountable to donors (Yusuf, et al., 
2014). Therefore, in the case of an HSC, the donor is taken as a customer which needs to be 
satisfied. Hence, agility in an HSC context must observe the unstable funding nature 
(Tarafdar and Qrunfleh, 2017). Agility aims to provide efficient and rapid response against 
disordered situation arising from disaster. Thus, on the basis of the above arguments, the 
following hypothesis is proposed:  
 
Hypothesis 8: A humanitarian relief supply chain is positively associated with agility. 
 
 
 
Adaptability and Humanitarian Relief Supply Chain 

 
Adaptability refers to the ability of adjusting the design of supply chain, in order to satisfy 
structural changes in markets as well as doing modification to technologies, product, and 
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strategies in the supply network (Lee, 2004). Prior research has highlighted the significance 
of adaptability to enhance supply chain performance (Dubey and Gunasekaran, 2016). In 
dynamic environments, members of a supply chain must give more attention to adaptability 
for efficient functioning (Dwayne, et al.,2012). Supply networks and adaptive supply chains 
are quite flexible in satisfying the ever-changing demand challenges, which arise because of 
disaster occurrence. Relief providing organizations appears from different regions around the 
globe, however, generally local firms appear from various parts of the affected country. 
Therefore, a connection between joint planning efficiency and organizations, for enhancing 
relief operational performance is the reason for its success. Thus, the following hypothesis is 
stated as: 
 
Hypothesis 9: A humanitarian relief supply chain is positively associated with 
adaptability. 
 
Methodology 
 
The research employed the method of a questionnaire survey for data collection. For this, a 
total of 431 questionnaires were distributed in various construction organizations. In order to 
achieve a high response rate, several reminders were given through phone calls and SMS 
(Scholten, et al., 2010). These efforts resulted in 295 questionnaires. 17 out of the 295 were 
not complete or useable. These questionnaires lacked important responses and information by 
the participants. 278 questionnaires were processed for further analysis. This response rate is 
considered sufficient for this research study. According to Kovács and Spens (2009), the 
sufficient level of response for surveys is considered at about 30 percent. The Structural 
Equation Modelling (SEM) is employed for this study. It has the ability to simultaneously 
deal with both linear and multiple regression, assuming that the estimation of variables 
exhibits no errors. Although, Structural Equation Modelling undertakes factor analysis and 
multiple regression analysis, therefore, it exhibits more effective means to simultaneously 
measure the estimators of multiple regression equations (Green, et al., 2012). 
 
SEM is a dynamic tool for modelling and analysing interlinkages and is capable of handling 
the analysis involving multiple and non-linear latent independents, correlated independents, 
measurement errors, latent dependents having multiple determinants, and interrelated error 
terms. While considering the simultaneous estimation of dependent relationships, it is a 
powerful tool to deal with measurement errors and can precisely determine the degree of 
association among the factors. In addition, confirmatory factor analysis is preferred over 
exploratory factor analysis. Therefore, employing the Structural Equation Model for 
analysing the invariability of data enables the researcher to incorporate a number of measures 
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to represent the constructs and carefully handling the specific errors, thus making it easier to 
prove the validity of a construct.  
 
The present study determines the multiple variables in the form of indirect paths, path 
analysis, and predictor variables (Eckstein, et al., 2015). The questionnaire is designed by 
including ratio and interval scales as well as adding the measures of constructs, both 
conceptual and hypothetical in nature. For instance, the selection of SEM was inevitable for 
the present study. Moreover, it also helps to observe the causal relation among the variables 
and highlights the unobserved variables and complexity in the analysis.  
 
Results 
 
In line with Tarafdar and Qrunfleh (2017) suggestion, a new variable was created as 
“Respono” in SPSS numbering from beginning to the end of all variables (1 to 502). Standing 
on the backing of authorities such as deletion of multivariate cases of outliers using SPSS 
was adopted after running the regression analysis (Stübinger, et al., 2017). The results of the 
regression analysis was computed with the respondent number “Respono” as the dependent 
variable which produced the residual statistics that revealed the minimum Mahanolobis 
reading (D2) as 2.464 and maximum 277.074. The value of D 2 which is higher than χ2 is 
considered as outliers. Since there are 54 variable items in the research model, the value of χ2 
is 103.442 215 (p=0.000) 
 
The aim of evaluating the overall model fit is to ascertain the degree to which the formulated 
hypothesized model is in consonance with the dataset. Goodness of fit (GOF) is an essential 
aspect of the SEM analysis because it ascertains the validity of the measurement model 
(Tarafdar and Qrunfleh, 2017). The purpose of the goodness of fit measure is to know if the 
model-based covariance matrix is akin to the observed covariance or not. Some scholars are 
of the view that there are three indicators of goodness of fit: (1) absolute fit, (2) incremental 
fit and (3) parsimonious fit. Following the reasoning of most scholars on this note, they 
suggested that at least one or more measure should be used to determine the model fit from 
each of the type’s available to assess the fitness of the model. Hence, the three types of 
indices are briefly explained below.  
 
Confirmatory factor analysis was carried out on individual constructs, exogenous and 
endogenous variables. After this, the researcher tested the Measurement Model of the 
combined variables. The measurement model comprised of five exogenous (perceived green 
knowledge, green perceived value, government regulations, green price sensitivity and green 
availability) and four endogenous (green purchase intention, green trust, environmental 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 5, Issue 2, Special Edition, 2019 

 
 
 
 

441 
 
 
 

consciousness and perceived behavioural control). The discussion and models for each of 
these are presented in Appendix I. However, having been subjected to CFA, the measurement 
model came out with a goodness of fit indices such as, Chi-square= 205.265, df =173, 
Ratio=1.187, CFI = 0.993, GFI = 0.959, TLI=0.990, PNFI=0.715, RMSEA = 0.21 and p= 
value =0.047; This demonstrates compatibility of the model with data since the indices are in 
line with acceptable thresholds (Stübinger, et al., 2017). 
 
The discriminant validity in this study is ascertained through the correlation values and 
average variance extracted (AVE). According to Tarafdar and Qrunfleh (2017), the guiding 
principle to attain the acceptable requirement is that the average variance extracted of two 
variables being measured should be greater than the square of correlation existing between 
the constructs under examination. 
 
Table 1: Reliability  

 
Bootstrapping is used to test the 
significance of o indirect effect. 
Scholars such as (Preacher & Hayes, 
2008; Zhao, Lynch & Chen, 2010) 
opined that bootstrapping is more 
rigorous and a stronger test than 

Sobel. In stimulation studies some authors confirmed that bootstrapping has more potency 
than a Sobel test and also the causal steps taken in testing the effect of the mediating variable. 
 
Table 2: Direct Effect  
  (β)  SD T-value  P-Values 
H1 0.211 0.135 3.211 0.000 
H2 0.357 0.152 3.678 0.000 
H3 0.321 0.178 3.321 0.000 
H4 0.342 0.165 3.234 0.000 
H5 0.453 0.187 3.768 0.000 
H6 0.211 0.135 3.211 0.000 
H7 0.211 0.135 3.211 0.000 
H8 0.357 0.152 3.678 0.000 
H9 0.353 0.287 3.768 0.000 

   CR AVE Cronbach Alpha  
ITU 0.975 0.872 0.885 
MT 0.934 0.843 0.874 
AGL 0.702 0.737 0.924 
FLEX 0.802 0.832 0.916 
ADAD 0.840 0.873 0.943 
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Absolute Fit Indices. This measure directly shows how well a specified model replicates the 
observed data. Absolute fit indices provide the most basic assessment of how well the 
researcher’s model fits the supposed data to the degree of replicating actual correlation 
among constructs. Each model is evaluated independently without exactly comparing the 
GOF of other specified models. This type of fit index comprises of statistically non-
significant chi-square (χ2) associated with degree of freedom (df), Goodness of Fit (GFI) and 
Root Mean Square Error of Approximation (RMSEA). For this study, absolute fit indices 
which will be reported are Chi-square (χ2), degree of freedom (df), Goodness of Fit (GFI) 
and Root Mean Square Error of Approximation (RMSEA). 
 
These are relationships which exist between two constructs having a single path which 
connects them and is referred to as direct effect. The critical ratio and the p-value are used in 
order to make certain that paths in the model are supported; to assess this, the CR parameter 
estimate is divided by estimate of its standard error and the acceptable value is 1.96 (Taqi, et 
al., 2018). That is to say that the path is accepted, or the hypothesis is supported only if the 
CR value is up to 1.96. The p-value also stands as another indicator to ascertain if the direct 
effect is statistically substantiated or not. 
 
Conclusion  
 
The ability of changing in accordance with a given situation is referred to as adaptability. The 
present study explains it in a wider context, such as the ability of adjusting or changing 
quickly and in a timely manner in the current environment, involving third-party logistics or a 
change in supplier selection, adopting customized resource planning or setting-up warehouses 
through flexibly modifying the SC network configuration.  
 
IT utilization improves the information quality and mutual trust between the firms for a 
commercial supply chain, thus improving the competitive performance of every organization 
involved. Moreover, flexibility, IT, and agility are interrelated in terms of CSC. The prime 
objective of the current study is to explore the nexus between adaptability, information 
technology, agility, mutual trust, and flexibility of a Humanitarian Supply Chain. Information 
knowledge regarding flexibility, agility, IT use, performance, and adaptability are found to be 
limited, quite often in the commercial supply chain context. Therefore, it is quite enthralling 
to observe these relations, in terms of a Humanitarian Supply Chain. The study has confirmed 
the fact that the developing mutual trust acts as an asset to willingly contribute in sharing 
practices and information acquisition. Meanwhile, this study has argued that, using any 
technology for supporting information collection, processing, its distribution and utilization 
comprises of data communication technology, software, and hardware. Using information 
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technology has become critical for humanitarian supply chain management (HSCM) to 
improve performance, since it provides a platform for coordination, collaboration, and 
information sharing between the HSCM actors. 
 
The findings of the study have provided support to the theoretical foundation and proposed 
hypothesis of the current study. This study will be helpful for policymakers and practitioners 
in understanding the issues related to supply chain risk, supply chain integration and supply 
chain performance. This study refers to actors as organizations and stakeholders that are 
involved either indirectly or directly in the relief operations. Organizations must continuously 
observe, measure, and analyse operating environments to minimize risk arising from volatile 
disaster occurrence. Various analytical factors such as agility, trust, flexibility, adaptability, 
and IT contribute in the relief operations. Understanding those elements which facilitates in 
enhancing the organizational performance during relief operations has been a critical area of 
research. 
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