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Introduction

Humanitarian performance should be defined in terms of both its effects on those affected by crisis
and according to core humanitarian principles. A more integrated approach to performance bringing
together different levels, functions and initiatives within the system, could help to overcome many of
the perceived failures of humanitarian assistance (Ramalingam et. al, 2009). There are many existing
projects, initiatives and approaches for monitoring and reporting on performance within the
humanitarian system. However, these have been established for a range of different purposes and
different focuses and address aspects of performance. Many operate in parallel, and some overlap.
Most efforts do not involve regular collection and analysis of data. Those that do are often fragmented
in their approach.

The purpose of this paper is to provide a systematic literature review of the humanitarian logistics and
supply chain performance measurement literature combined with a citation network analysis
approach. This will enable the identification of the main research clusters in the field of humanitarian
logistics and supply chain performance measurement.

This paper is separated into 2 main sections. The first section will discuss the systematic review
methodology while the 2" section will focus on the findings of the review. The findings of the review
will be presented through the use of the Pajek software and conclusions will be derived.

The systematic review methodology

This manuscript follows the guideline provided by Hemingway and Brereton (2009). Figure 1
describes how the articles were selected, evaluated, analysed and interpreted. The objective of this
systematic review methodology will help identify the research streams related to performance
measurement in the humanitarian logistics and supply chain context. The first stage of the review
process involved the identification of papers and research reports that were concerned with
humanitarian logistics and supply chain performance measurement. The authors identified electronic
databases and websites that could provide potentially relevant articles. The following databases were
searched: Emerald, Science Direct, Taylor & Francis, Springer, ABl/Inform, Scopus and Wiley Online
Library. However, some journals are available in more than 1 database, such as IJPDLM which is
published in Emerald but available in ABl/Inform. To ensure that there has no duplicated journals,
ABl/Inform and Scopus were selected as the main database in this systematic review.

The period of publication of the journal articles is from 1990 to 2016. 1992 was chosen as the anchor
point for the review because it was the year that had the highest number of hits when keywords such
as “Humanitarian” or “Logistics” or “Supply Chain” or “Performance Measurement” were selected.
Nonetheless, earlier literature was also included. This figure also presents the decline by more than 9
percent of humanitarian, logistics, supply chain and performance measurement articles in the year
2015. Moreover, the numbers of articles went down by 62 percent by mid-year 2016 and this
particular aspect of humanitarian logistics may have reach its saturation point. The evidence from
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ABl/Inform and Scopus database show that researchers have interest in other humanitarian logistics
and supply chain facets; such as knowledge transfer and management humanitarian supply chains;
information and communication technology for humanitarian logistics; supply chain co-operation,
integration and collaboration in the humanitarian setting; or the role of donors and volunteers in
humanitarian logistics, etc.
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Figure 1: Review methodology
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There are four main keywords used in this review “logistics performance measurement”, “supply chain

performance measurement”, “logistics and supply chain performance measurement”’, “humanitarian
logistics and supply chain performance measurement” and equivalent keywords are also used for
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covering all the potential relevant papers. Table 1 summarises the keywords and the search results.
This table shows the number of article identified.

Keywords Equivalent keywords Number of articles
and search strings ABl/Inform Scopus

Logistics Performance Logistics Performance Assessment;

- . 39,208 8,196
Measurement Logistics Performance Evaluation
Supply Chain Supply Chain Logistics Performance Assessment;
Performance Supply Chain Logistics Performance Evaluation 41,988 2,016
Measurement
Logistics and Supply Logistics and Supply Chain Performance
Chain Performance Assessment; 15,160 310
Measurement Logistics and Supply Chain Performance Evaluation
Humanitarian Logistics | Humanitarian Logistics and Supply Chain
and Supply Chain Performance Assessment; 495 195
Performance Humanitarian Logistics and Supply Chain
Measurement Performance Evaluation

Table 1: Search keywords and results (1992-2016)

In total 323 articles published in 127 journals were discovered. In order to reduce the number of
potential papers related to humanitarian logistics and supply chain performance measurement, the
323 abstracts were screened and 63 abstracts were determined based on the keywords and their
suitability for inclusion in the systematic literature review.

The next step was the analysis and interpretation of the selected articles by focusing on the authors,
year of publication, research context (country and industry), objective, methodology, article type, data
collection method, data analysis method, contributions and classification dimension according to Di
Fan et al. (2014). The last step was focused on understanding the structure of the research domains
by following the guideline of Main Path Analysis (MPA) (Colicchia and Strozzi, 2012) with the Pajek
software 4.01 (De Nooy et al., 2005).

Classification of research domains

According to the authors’ initial finding, humanitarian logistics and supply chain performance can be
divided into four categories: (1) mitigation phase, (2) preparedness phase, (3) response phase and (4)
recovery phase. It was observed that there were 22 articles related to preparedness phase while 17
and 11 articles focused on preparedness and response phase respectively, then 13 papers on the
recovery phase were presented in figure 2 to 5.
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Figure 4: Citation network in response perspective.
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Figure 5: Citation network in recovery perspective.

Research streams path analysis

Figure 2 to 5 illustrated the structure of four research domains which are mitigation, preparedness,
response and recovery phase by following Main Path Analysis (MPA) approach (Colicchia and
Strozzi, 2012), the authors used the citation network as the key to link each article with Pajek software
4.01 (De Nooye et al., 2005).

Reviewing the “mitigation” phase

The first domain is the mitigation perspective as started in 2006 by Altay and Green, also van
Wassenhove. After that in 2007, Kovacs and Spens identified a conceptual model that serves as a
basis to identify these preparedness challenges. Beamon and Balcik considered facility location
decisions for a humanitarian relief chain responding to quick-onset disasters in 2008. Last but not the
least, there were two articles published in 2009. The first article is about the critical success factors in
Humanitarian Logistics by Pettit and Beresford and the other’s aim to discuss three dimensions
identified in logistics and organization theories and how they relate to three different cases of
humanitarian logistics operations by Jahre, Jensen and Listou. Finally, Blecken et al. (2010) identified
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the practice of supply chain coordination mechanisms and evaluated their adaptability to the unique
relief environment.
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Figure 9: Mitigation path

Reviewing “preparedness” phase

This research domain presents only one cluster with six articles that have the most citations. The
starting point is in the year 2006 with three seminal papers by Altay and Green which discussed about
OR/MS research in disaster operations management. The second paper is proposed by Pettit and
Beresford, they proposed a refined model for logistics requirements in emergency conditions. The last
paper introduced by van Wassenhove was built on the idea that private sector logistics can and
should be applied to improve the performance of disaster logistics.

In 2007, Kovacs and Spens proposed a conceptual model for disaster’'s preparedness while Beamon
and Balcik identified a model for facility location decisions in 2008. In 2010, Blecken et al. reviewed
the challenges in coordinating humanitarian relief chains and described current and emerging
coordination practices in disaster relief.
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Figure 6: Preparedness path

Reviewing “response” phase

The second domain is focused on the response phase which was classified into 2 research streams.
The first stream is similar to the preparedness phase with only two seminal papers by Altay and
Green, also van Wassenhove in 2006. After that Kovacs and Spens (2007) and Beamon and Balcik
(2008) was linked. The last paper connected to this domain was published in 2009 by Pettit and
Beresford related to the critical success factors (CSFs) in the context of humanitarian aid.

Altay, N. and Green, W.G. (2006) van Wassenhove, L.N. (2006)

Kovacs, G. and Spens, K.M. (2007)

Beamon, B.M. and Balcik, B. (2008)

Pettit, S.J. and Beresford, A.K.C. (2009)

Figure 7: Response path |

There is a second research stream in the response phases which was started by Asghar, Alahakoon
and Churilov in 2006, they proposed an integrated model to be used as a solution to reduce the
complexity and inefficiency of dealing with multiple Decision Support System (DSS) models for
disaster management. After that in 2009, Matisziwa and Murraya proposed an alternative model for
constraint structure over existing models. In 2010, Vitoriano et al. proposed several criteria for an aid
distribution problem. In 2011, Rodriguez et al. developed a decision support system (DSS) for the
assessment of the severity of natural disasters. It can be noticed that this stream is very focused on
how to improve decision-making during a humanitarian event through the use of a DSS model.

14



Asghar, S., Alahakoon, D.
and Churilov, L. (2006)

Matisziwa, T.C. and Murraya, A.T.
(2009)

Vitoriano, B., Ortufio, M.T., Tirado, G.
and Montero, J. (2010)

Rodriguez, J.T., Vitoriano, B., Montero, J.
and Kecman, V. (2011)

Figure 8: Response path |l

Reviewing “recovery” phase

The next research domain is the recovery perspective as proposed by van Wassenhove in 2006,
Kovacs and Spens (2007) and Beamon and Balcik (2008) respectively. They provided models to
identify and improve the performance of humanitarian logistics such as facility location selection.

‘ van Wassenhove, L.N. (2006)

‘ Kovacs, G. and Spens, K.M. (2007)

‘ Beamon, B.M. and Balcik, B. (2008)

Figure 9: Recovery path

Summary

This study aimed to describe the state of the art literature related to performance measurement in
humanitarian logistics and supply chains by using a systematic review. The authors aimed to define
the gaps and the challenges in this field and provide insights for future research in this domain. For
this performance measurement was based on the classification of the phases of emergency
management in four phases developed by Federal Emergency Management Agency (FEMA) in 1978.
In doing so, it found that four seminal papers by Altay and Green (2006), van Wassenhove (2006),
Kovacs and Spens (2007) and Beamon and Balcik (2008) must be referred to when reviewing
humanitarian logistics and supply chain performance measurement as they are at the centre of all
research related to performance in the humanitarian logistics and supply chain literature.
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The following insights were derived from the systematic literature review: the total number of research
articles in this specific field of performance measurement in humanitarian logistics and supply chains
is still low compared to the commercial sector. The authors furthermore observed that the topic has
gained more attention among European researchers than among US or Asian researchers. There are
many valuable contributions based on theory and models, but the number of contributions that deal
with actual application in humanitarian sector is limited (too theoretical). Further work is needed on
the application of theory and models, particularly in the area of mathematical and stochastic
programming as well as decision theory.

A limitation of this study therefore relates to the general validity and reliability of qualitative literature
research. Further research in the area of performance measurement is pivotal to not only advance
theory but more importantly help improve the logistics and supply chains in the humanitarian context.
The success of humanitarian organisations these days relies heavily on excellence in logistics and
supply chain as a core competence and functionality of their missions and that requires appropriate
performance measurement. Another limitation of this systematic review is based on the restricted
scope of material used as the focus has been exclusively on published research papers in academic
journals. This narrow scope does not provide insights into the possible direction of each path that
may be found in white and policy papers or even conference papers.
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