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ABSTRACT

The Healthcare system is always in need of the means to improve the service delivery level and
quality of care. But the complex and dynamic nature of the healthcare supply chain makes it a
difficult task. While the patient demands are changing as per the modern era personalized
medical facility requirements, the collective governmental and societal pressures are also
forcing organizations to be up to date and provide better services. Researchers have tried to
view the healthcare system as a flexible system. It illustrates how to be more patient-oriented
by providing customized services and still stay productive and competitive. The advantages of
the view can be extracted by different Information Technology (IT) strategies and adoption of
Big Data (BD). Over the last few years, continuous data generation at a very fast pace, i.e., big
data and better computing facilities, has opened a new avenue for supply chains to gain insights,
achieve flexibility and improve their performance. Although the availability of big data is good
news for organizations, the management of this huge amount of data in an efficient way is a
massive task. It needs enterprises to be prepared with proper collection of this data, creating an
environment where data can be easily accessed but maintains privacy aspect, access to latest
big data analytics tool and methodologies for gaining the insights from the data, qualified
personnel to use those methods for effective analysis and insights, the training facilities for the
physician and paramedics to incorporate these insights in their work and so on. Although big
data implementation has become an essential aspect in supply chains, still limited consideration
has been given in the literature to analyze the issues to big data adoption in the context of the
Healthcare Supply Chain (HSC). Therefore, the requirement for decision models to appraise
healthcare performance has been realized among the practitioners and academicians. The
present research is an attempt to analyze the readiness constraints for the adoption of BD in
HSC. This study has been conducted in four phases, which have been designed into eight

chapters in the thesis.
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In the first phase, a comprehensive framework among readiness constraints of BD adoption in
HSC has been proposed on the basis of feedback captured from the industry experts’ and the
researchers. Total Interpretive Structural Modeling (TISM) methodology interspersed with
fuzzy set theory, and MICMAC is employed to extract the interrelationships and develop a
hierarchical structure among the identified readiness constraints. This study has identified
thirteen readiness constraints of BD and developed an integrated model using Fuzzy TISM and
the MICMAC approach, which is helpful to describe and organize the important readiness
constraints and reveal the direct and indirect effects of each readiness constraint on the BD
adoption in HSC. The study concludes that the readiness constraints ‘Lack of health
administration support, ‘Inadequate funds’ and ‘Lack of health policy and regulations’ are the
readiness constraints that have attained the highest driving power. The proposed modeling
could empower various governmental and non-governmental regulatory bodies in the
formulation of policies to effectively tackle the problem related to BD adoption in HSC. It is
expected that the results originated will assist the experts’ to relevantly identify the significant
and drop the insignificant readiness constraints for successful BD adoption and performance

improvement of HSC.

In the second phase, Structural Equation Modeling (SEM) technique is adopted to generate
measurement and structural models. The segregation of thirteen readiness constraints into three
perspectives, namely (“data governance perspective”, ‘“technological and expertise
perspective”, and “organizational and social perspective”) is performed on the basis of results
obtained from Exploratory Factor Analysis (EFA). The EFA results recognize that all the
readiness constraints that were examined in this study are important for the successful adoption

of BD. Further, Confirmatory Factor Analysis (CFA) is performed by collecting judgments



from a large number of experts. CFA was adopted to test the model fit with the empirical data
by employing SEM analysis. The measurement model was tested, and the proposed model was
found to be compatible with the empirical data. SEM analysis is performed to calculate the
model fit, three hypotheses are tested, and it can be concluded from the study that the “data
governance perspective”, is positively related to both the “technological and expertise
perspective” and “organizational and social perspective”. Also, the “technological and
expertise perspective” is positively related to the “organizational and social perspective”. The
results deduced from the study can assist companies in electing the important readiness

constraints to execute BD practices in HSC.

In the third phase, a framework based on the Fuzzy VIKOR approach is proposed to provide a
coherent and systematic process for evaluating and prioritizing the readiness constraints of BD
adoption in HSC. The analysis reflects that Security and privacy of health data (B4) are ranked
as the highest and is the most important readiness constraint for successful fulfillment of BD
practices in HSC. Lack of health administration support (B6) and lack of data standardization
and integration (B12) are ranked as second and third positions, respectively. The results of this
study provide a vivid picture that would facilitate the organization to understand the importance

of readiness constraints relevant to BD adoption and to frame better strategies.

In the fourth and the last phase, a framework has been established for assessing and prioritizing
the key drivers that will support HSC against potential disruptions and improve sustainability.
12 potential drivers are established from the literature and suggestion from the experts. Further,
the fuzzy DEMATEL technique is applied in conjunction with the MMDE algorithm to
prioritize the drivers. The applied Fuzzy DEMATEL analysis has categorized the variables into

two groups, i.e., cause group and effect group, as shown in the figure. This study finds
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“Regulations for healthcare organizations”, “Development of health protocols for stakeholders
across the healthcare supply chain”, as the most important cause group drivers while
“Collaboration among organizations to ensure better services” and “international support and
information sharing” are the drivers with the highest prominence. The findings from this study

are useful for decision-makers to develop better strategies while focusing on important drivers.

Overall, The present study includes a detailed investigation of the readiness constraints relevant
to BD adoption in HSC. Also, the drivers pertaining to the sustainability of HSC amid COVID-
19 are addressed in this study. This study has used different methods for transacting with the
various aspects of BD and HSC. The study was carried out in an effort to fill the gaps
established from the literature and also attempts to address the concerns that are most relevant

to the industry.
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