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ABSTRACT

Humanitarian Supply Chain (HSC) has become one of the most critical research
domains due to the increased occurrence of severe disasters worldwide. The extreme and
consistent need for humanitarian assistance has compelled the HSC stakeholders to adopt
more effective and result oriented practices. The increased pressure from the funding
organizations, media, Government, and public has complicated the relief operations for
Humanitarian Organizations (HOs). HOs require efficient decision models that can help
improve their performance. Therefore, a requirement emerged to appraise the decision
models facilitating performance improvement in HSC. The present research fulfils this
requirement by accessing the performance measurement and improvement models. The

present research work has been conducted in five phases.

In the first phase of the study, a comprehensive framework focusing on the
Performance Measurement System (PMS) has been proposed by capturing feedback from
humanitarian practitioners. This chapter identifies seventeen barriers preventing the
implementation of PMS. The barriers have been ranked based on the degree of influence
using the grey Analytic Network Process (ANP) approach. The interrelationship among
the significant barriers has been established through modified total interpretive structural
modelling. The issues concerned with the skills of personnel have been reported as the
most significant barrier. The study synthesized several strategies aiming to improve
Performance Measurement Activities (PMA).

Strategies synthesized in the first phase have been modelled using the grey
Decision-Making Trial and Evaluation Laboratory (DEMATEL) methodology in the
second phase. Results indicated that the most effective strategies can be fundraising for
PMA, digital supply chain adoption, higher management support, public sensitization
towards disaster data collection and relief worker training. It became clear that HOs have
resource management challenges and require more effective means of allocating such
resources. This chapter advances the understanding of PMS in the context of HSC. It

provides a holistic approach to relieve the issues that occurred during PMA.

Further, a Situation-Actors-Process, Learning-Action-Performance (SAP-LAP)
analysis has been performed to analyze resource allocation and the issues of inappropriate

resource convergence. The problem-solving framework of SAP-LAP has been adopted to
v



synthesize strategies for resolving the resource convergence issue. The findings from the
study have been verified by adopting the system dynamics simulation. Later, a case study
focusing on pharmaceutical resources during a humanitarian crisis has been carried out to
assess the effect of proposed strategies on the HSC. This chapter comprehensively

approaches the issues of resource convergence.

In the subsequent phase, a framework based on a novel Fuzzy Best-Worst Method
(FBWM) and ANP methodology has been proposed to investigate the management of
heterogenous relief resources. The study highlights the need to focus on managing medical
and pharmaceutical products from the operational and environmental aspects. The
outcome of the study reveals the interlink between barriers and sheds light on the socio-
environmental aspect of donations. The study paves the path for future researchers to

explore sustainability enablers in the relief supply chain.

The last phase of the study proposes a Decision Support System (DSS) facilitating
resource estimation in response to disaster intensity. The DSS aims to reduce the hazard
associated with resource convergence by appropriately accessing the need for resources.
This study considers the case of the COVID-19 pandemic outbreak and estimates the
health care resource requirements. A system dynamics simulation model has been
proposed, integrating the health care capacity module with the Susceptible - Exposed -
Infectious — Recovered model. The results reflect that a functional diagnostic capacity of
five thousand five hundred thirty-three in Delhi seemed sufficient to prevent the epidemic
when aggressive testing has been initiated on the eleventh day of the outbreak. Further, the
study proposed two forecasting models for estimating potential infections. Proposed DSS

can assist the decision-maker in short and long-term planning during the disease outbreak.

The present thesis has comprehensively explored issues associated with
heterogenous relief resources and PMS in HSC. The thesis provides various frameworks
and decision-models that aim to improve the performance of humanitarian operations.
Various insightful recommendations and managerial implications have been derived, with
far-reaching impacts on humanitarian operations and supply chain research. Gaps
identified in the literature review have been systematically addressed, benefiting the body

of knowledge focusing on humanitarian research.

Keywords: Humanitarian Supply Chain, Performance Measurement, Simulation, MCDM.
vi
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TR smuerstt &t Sgdl et & PR g1 1R H Jo¥ AUl SrgHY H T
HTRIET AFAT YL sRaem (T TH W) IWR IR 31 ¢ | AFT Tgrdl &1 AR
3R S TTIHAT A TR YReb! B S THIET 3R TRUMT I T
DI YA & forg ORkd fpan § | o qiwor a1, TaR Wi, TWHR SR Sidl &
ST = AFAT 6! (T9 3f) & o IT8d &l &l sifed o1 faaT § (TSl &l H1a
vl Aisd ot smazgswdr gt €, S 3% U & 98k H1 H Heg B IS |
ST TaUeRl § UeR QR &I fauToe a-H dra Foig Ared &I saadhdl
T 318 € | 99 XY BT 39 Ayl B QR dI- & forg Y= AT qur
JYR AISd IR & &igd ST 8 | dadH Y BT g TRon J g T g |

U TR H AFIR 3Uel Uees! | ufergfP U e yesi {o gumel) (ff TH Ty)
IR & higd B a1dl Th UG Ared Uanad fba1 T g | 98 $7earg diedey &
Hrafag Bl Ah arell 1S BT UgdH Bl & | A TS edadh TR (T T
) BT ITART b YUTE Hi Joft & SMYR TR Frensit &1 HH A fovar T g |
eyl STeTefl & S TaY R F3A & Y GRNIT $d ARSdHS IRATHD
ArsfenT & S T TH) Y TR TS | 3T & ol A Udl IddT g b pial
& HIA § YafId Ge, Jo9 Agayul a1e1 7 | e | UeRE Are fafaftt &
SER I & IeT F Ul B Trafda of fear mar g |

Ugd RO H IR HIfAE & R wRor § U fedieH-Afd cad TS saegusE
AR (S 8 T @) forafafd &1 Iuaiv dxds srera o o § | g g=iid § &I
U= AU & fore s aeH, fefrediaru, 3= veeH Wead, 3uer st
UG & U Jaolep HAGTHT 3R Jgd Hrddhd! UIRI&U Ja& YT IuMIfaar §
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FRATG |

3ifaH TROT T TSI TR & S8R 1Y 3THad $i giaeT UaH &= arcl U
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