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Abstract

Humanitarian logistics is a critical element ofuecaessful relief operation. It focuses on the
efficient as well as effective management of flafgersons, goods and information during
and after a natural or man-made disaster. The txgeof this PhD thesis is to investigate
how the performance of humanitarian logistics ie@ed by situational factors (i.e., envi-
ronmental factors, infrastructure factors, socioregnic factors and governmental factors).
First, the relevant academic publications on hutaaian logistics were analysed through a
literature review using content analysis, in orideassess which situational factors have been
studied so far. Second, a case study researchegllag to analyse the impact of one selected
governmental situational factor, namely import ke, on the performance of humanitarian
logistics. The data collection for this case stwds conducted in 2011 among four selected
organizations, which were chosen following the godipes" theoretical sampling approach.
Third, a system dynamics model was built in ordequantify the impact of different forms

of pre-disaster investments on the delivery leand tof relief supplies.

The results found in this thesis contribute to dexelopment of academic research in the
field of humanitarian logistics. Furthermore, oundings help relief organizations and insti-
tutional donors to understand how performance ohdmntarian logistics is affected by gov-
ernmental situational factors. Finally, our reswdtso help governments to understand the
consequences of their decisions on the effectigenad efficiency of disaster relief opera-

tions.
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1. Introduction

During recent years, humanitarian logistics haobexthe focus of more and more interest
among researchers in the field of operations manageas well as supply chain manage-
ment. Humanitarian logistics is a critical companeha successful disaster relief operation.
It focuses on the efficient as well as effectivenagement of flows of goods, persons, and
information, before, during and after a humanitartisaster. Thomas and Kopczak (2005)
define humanitarian logistics athé process of planning, implementing and contugllthe
efficient, cost-effective flow and storage of goadsl materials, as well as related infor-
mation, from the point of origin to the point oinsmmption for the purpose of alleviating the

suffering of vulnerable people

In all types of disasters, efficient and effectmanagement of logistics enables a humanitar-
ian organization to make the best use of resoulnesjatching available supplies with high-
est priority needs in the shortest possible tinmelen constraint of limited funding and other
operational limitations. Academic literature delses different types of limitations and prob-
lems, which hinder organizations to fulfil effealy and efficiently the needs of victims of
disasters. Researchers recognize several reasotiésfocsuch as poor management practices,
lack of preparedness, lack of coordination amomgaoizations, lack of information, lack of
skilled logistical staff, poor infrastructure, colep custom clearance, lack of critical supplies
in country or lack of investment in technology (eeamon and Kotleba, 2006, Kovacs and
Spens, 2009, Pettit and Beresford, 2005, ThomasKamtzak, 2005, Van Wassenhove,
2006). On the other hand, literature also recogn&rebling factors which help humanitarian
organizations to improve their logistic responseligasters, such as information sharing and
coordination between organizations, decentralipatiocal sourcing, effective human re-
sources management (e.g., Datyal, 2009, Gatignoret al, 2010, Perry, 2007, Pettit and
Beresford, 2009).

The objective of this PhD thesis is to investigadev the performance of humanitarian logis-
tics is affected by situational factors. As preednin the conceptual framework (Fig. 3.1),
these situational factors were categorized inta fyroups of factors: environmental, infra-
structure, socio-economic and governmental. Ea¢hesfe factors has a specific influence on
the performance of humanitarian logistics. Thissithdocuses in particular on one govern-
mental situational factor, import barriers, whickshbeen recognized as an important factor
by relief organizations, but which was never speaify addressed by any study so far.
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The core of this thesis is based on three papérahh one was published (Kunz and

Reiner, 2012b) and two others are in the publicatimcess (Kunz and Reiner, Kuetzal).

While these papers are reproduced to a large extehis dissertation, they have been modi-

fied and restructured to increase readability @mlave any redundancies.

The thesis will address the following research tjaes:

(1.1)

(1.2)
(1.3)

(1.4)

(2.1)
(2.2)

(2.3)
(2.4)

(2.5)

(3.1)

(3.2)

(3.3)

What are the main characteristics of previousdiige reviews done on humanitarian
logistics?

What are the main dimensions studied so far irattaelemic literature?

Which situational factors found in disaster affeci@reas influence humanitarian
logistics?

What are the situational factors most mentionedsandied so far in academic litera-
ture on humanitarian logistics?

Do import barriers always have a negative impadbemeficiaries?

If not, under what circumstances can import basriee beneficial to the beneficiar-
ies?

How can import barriers be beneficial to the bemafies?

Why do import barriers impact differently on diféet relief organizations in the same
country?

What are the characteristics of governments thplaéxthe strength of import barri-
ers and restrictions imposed on relief organizatfon

How does supply pre-positioning and pre-disasteestment in capabilities reduce
the delivery lead time of the relief supplies dgrthe immediate disaster response in
comparison to a standard import scenario?

What is the potential of pre-disaster investmentapabilities, as compared to pre-
positioning, in order to reduce the costs of treppration phase?

How can system dynamics models be best used inttarian operations?

In order to answer these research questions, #séstis structured as follows. Section 2 pre-

sents the theory and key concepts on which thestiebuilt. Section 3 presents the concep-

tual research framework, which is the common thiteatthis thesis. Section 4 is built on our

first paper (Kunz and Reiner, 2012b) and aims awaning research questions (1.1) to (1.4).

It presents a review of academic literature puklisko date, through a content analysis of

174 selected papers from high quality journalssTaview allowed us to explore all types of
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situational factors encountered in humanitarianskogs and find those that were not studied
enough so far. Section 5 is built on our secon@pépunz and Reiner) and answers research
guestions (2.1) to (2.5). It focuses on one govemtal situational factor, import barriers
imposed by local governments on importation ofefeBupplies. This issue was analysed
through an exploratory multiple case study researtiong four relief organizations, with
data collected both at the headquarters and girdggam level in a disaster affected country.
Section 6 is built on our third paper (Kuet al), and answers research questions (3.1) to
(3.3). In this section, the impact of import barsien the delivery lead time of relief supplies
was guantified using the data collected among #se study organizations. In particular, the
customs clearance process of a relief supply ite® mvodelled through an empirical quanti-

tative modelling technique. Section 7 provides a@rall conclusion of the thesis.

The relevance of this thesis is provided on onealhbw its potential scientific contribution to
the field of humanitarian logistics and on the oth&nd, by its potential contribution to soci-
ety by establishing a good understanding abouetti@ent as well as effective utilization of
donations. It will also help relief organizatiore increase their knowledge on the issue of
import barriers, and provide local governments withunderstanding of how they can adapt
import related policies in order to increase tHeceihcy and effectiveness of aid delivered in
their country. Finally, the findings of the lastrpaf this thesis will encourage relief organi-
zations to invest more into capabilities insteag@positioning physical inventories during
the preparedness phase of a disaster. Because@f ¢osts and less risks involved, donors
will be encouraged to finance such pre-disasteparexiness efforts which have a strong po-

tential to improve the disaster response speed.

The three-step approach followed in this thester@ture review — exploratory case study —
empirical quantitative modelling) is intended to feplicable for studying other situational

factors, and represents the major contributiorisf thesis in terms of methodology.
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2. Theoretical Foundations

The aim of this section is to present the theaakbasis and key concepts on which the thesis
is built. After introducing humanitarian disastensd humanitarian logistics, governmental
situational factors are presented, and finally,amparriers are described. For each concept,
the most relevant publications are cited, alondpwhe major findings from existing scientific

literature.

This introductory section does not follow the sawbgective as Section 4 of the thesis, which
provides a more exhaustive and detailed analysieeobverall humanitarian logistics litera-

ture.

2.1. Humanitarian disasters

According to Van Wassenhove (2006), every year sbf@fedisasters cause around 75’000
deaths and affect 200 million people. A disasteteined by this author as a “disruption that
physically affects a system as a whole and threatés priorities and goals” (Van
Wassenhove, 2006). The International FederatidReaf Cross (IFRC) defines disasters as “a
sudden, calamitous event that seriously disrupgsfiinctioning of a community or society
and causes human, material, and economic or emv@otal losses that exceed the commu-
nity’s or society’s ability to cope using its owasources” (Natarajarathinaet al, 2009).
Holguin-Veraset al. (2012) differentiate between catastrophes, wheeddcal community’s
ability to respond is strongly compromised, and -natastrophic disasters, where the local
community is able to cope with the consequenceb@iisaster with its own resources. In
this thesis the term “disaster” will be used fotas&rophes that require external (most often
international) assistance to be solved. This assst may come from the local government
(military, civil defence, etc.), but most often @lsom relief organizations which have the
knowledge, capabilities and resources to help tpulations in these crises. Unfortunately,
there is strong evidence that the frequency of mita@an disasters is increasing, and studies
suggest that drought and famine will occur agaisaweral regions (Whybark, 2007), there-
fore research in this field is still needed in thiure.

Van Wassenhove (2006) describes four stages innaahitarian disaster management:
Mitigation, PreparednessResponsand Rehabilitation Humanitarian disasters are difficult

to predict in detail, thus the mitigation and pregess phases are hard to implement at
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reasonable costs. Even though measures can bettakenit the effects in case of disaster,
the preparedness phase is often neglected becansesdnsist that money be spent directly
for helping victims (Kovacs and Spens, 2007). Agilae solution to this problem is pre-
sented in Section 6 of the thesis. The responseepsiarts instantly after the disaster and
aims at responding to the survival needs of theefigaries (Kovacs and Spens, 2007). Fi-
nally, the rehabilitation phase involves the retartdion of destroyed infrastructure and can
last for years after the disaster (Van Wassenh®986). The transition point between the
response and rehabilitation phase is not defineallgl in literature, as these phases, and their

related activities, are often overlapping.

2.2. Humanitarian logistics

Humanitarian logistic can be described as all kogas activities taking part in the context of
a humanitarian disaster. Some authors use alteehatihe term “emergency logistics” or
“relief logistics” to describe the same conceptt{iPand Beresford, 2005, Sheu, 2007). Long
and Wood (1995) argued that most of the disastecsran less developed regions, which
often have inadequate infrastructure, which leada major logistical challenge. However,
recent disasters (e.g., earthquake, Tsunami ankkarudisaster in Japan in 2011) demon-
strated that even in highly developed countriegistical challenges are considerable in case
of disaster. Therefore, logistics has always represl a central part in humanitarian relief
operations, and it is estimated to count for 80%hef efforts of relief agencies (Trunick,
2005). Delivering relief supplies to victims quigkbespite the difficult circumstances, is the
major challenge of most humanitarian organizatiditeir success strongly affects the sur-
vival rates of victims, therefore there is a higlkdntive to improve the performance of hu-

manitarian logistics (Whybark, 2007).

Interest in humanitarian logistics has dramaticatigreased in recent years, both among
practitioners and academics, mainly because optue logistics management of the 2004
Tsunami in the Indian Ocean; before, logistics umlanitarian operations was only consid-
ered as a necessary expense, and logisticiansneeiavolved in the management of relief
operations, as described by Kovacs and Spens (20Atkording to these authors, the
humanitarian logistics community is currently mayitowards a Humanitarian Supply Chain
approach, which includes more and more all partmeaved in logistics, such as suppliers,

beneficiaries, but also local logistic service pdevs, local companies, and governments.
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Kovacs and Spens (2011b) also provide an overviewhe major achievements that have
been noted in the practice of humanitarian logsstiaring the last years, as, for example, the
increase in inter-organizational cooperation andrdimation, development of inter-agency
purchasing groups, harmonization of custom proelacross organizations, joint ware-

housing, joint training, and standardization of wiloents.

On the academic side, several literature reviewes difierent frameworks have been pub-
lished so far (Altay and Green, 2006, Kovacs anenSp2007, Natarajarathinaghal, 2009,
Overstreeet al, 2011, Pettit and Beresford, 2009). Several sitrariaand analytical models
have been developed (e.g., Campkell, 2008, Gibbons and Samaddar, 2009, Sheu, 2010,
Tinguaro Rodrigueet al, 2012, Tzenget al, 2007, Yi and Ozdamar, 2007), and humanitar-
ian logistic theory has been developed (e.g., Jahid, 2009). Several academic journals
published special issues on humanitarian logistinsng the last years, and the Journal of
Humanitarian Logistics and Supply Chain Managemext created in 2010.

Through the exhaustive literature review conduate8ection 4, the following findings were
identified in academic research on humanitarianstargy. Several authors found that infor-
mation sharing between humanitarian organizationtsgovernments as well as cooperation
between organizations, are beneficial for humaiaitalogistics (Dayet al, 2009, Kovacs and
Tatham, 2009b, Perry, 2007). Balak al. (2010) found that partnerships between commer-
cial companies and humanitarian organizations pesjtinfluence the effectiveness of hu-
manitarian organizations. Several authors repotietl known concepts from commercial
supply chains should be increasingly used in hutaaan logistics because they have a large
potential of improving humanitarian logistic opévas (Ergunet al, 2010, Kovacs and
Spens, 2009, Pettit and Beresford, 2009, Van Wassen 2006). Similarly, some authors
found that specific strengths and attributes of anitarian logistics, such as quick response
capabilities and high flexibility can serve as exéas to commercial supply chains as well
(Long and Wood, 1995, Van Wassenhove, 2006).

Other problems of humanitarian logistics are alddressed by the existing academic litera-
ture, e.g., Altay and Green (2006) detected thahmphg and support tools are not used
enough by practitioners. Based on a field survegragriogisticians, Perry (2007) discovered
that humanitarian logistic operations generallyklpceparedness and need assessments, and
that the availability of logistical expertise ardlled staff is often a major concern. This last

concern is also recognized by several other aut(Dasizie, 1998, Tatham and Kovacs,
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2010), which led to the creation of different humtaman logistics education programs
(Kovacs and Spens, 2011b). Inventory managementrandportation are other challenges,
because of product expiration and poor infrastmeciiWwhybark, 2007). Unavailability of

funding for the preposition of inventories in vulable areas is another limitation to human-

itarian logistics operations (Gatignenal, 2010).

While humanitarian logistics have been quite extatg studied in literature during the last
years, there are still several aspects remainiag iked further investigation. Kovacs and
Spens (2011b) provide a good overview of whalt lséig to be done in their gaps analysis on
humanitarian logistics. According to them, currémimanitarian logistics research can be
criticized for concentrating on a single organiaatia specific phase of disaster or a specific
type of disaster. Several authors in this fieldasggest that until now there has been a lack
of empirical research done in humanitarian logssfi€éovacs and Spens, 2007, Kovacs and
Spens, 2009, Pettit and Beresford, 2009).

Current literature has also not addressed the siaiuof humanitarian operations in a devel-
opment framework, which is crucial to ensure sustilie and long-term effects of aid
(Kovacs and Spens, 2011b). Long and Wood (1995¢ample, mention that relief aid can
harm a country in the long run because the didiohuof free food dislocates the existing
supply network. Therefore, the long-term impacthwianitarian logistic operations should
be carefully considered in further research. Thisdnfirmed by Kovacs and Spens (2011b),
who noticed that humanitarian organizations areemsingly pushed to consider also social,
ecological and economical sustainability of theti@s. They noted that local sourcing, local
partnerships or incorporation of beneficiaries asva members of humanitarian supply
chains, are promising steps in this direction, simould be further studied by researchers. By
doing so, the academic community can help humaaitasrganizations to develop sustaina-
ble exit strategies, which will enable local comnties to maintain the reconstruction effort

once the international relief organizations have le

2.3. Governmental situational factors

This thesis will focus on governmental situatiofadtors, in other words external influences
from governments on humanitarian logistics. Goveantal factors are one of those factors
that play an important role in humanitarian logistperations. Local governments can sup-

port the activities of relief organizations, butncalso restrict them through different
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mechanisms. For this research, we use the destriptiDowns (1957) which defines a gov-
ernment as the “agency [...] which has the poweograe all other agents in society; it is the
locus of ‘ultimate’ power in a given area.” Accandito this definition and depending on the
political context of a territory, the governmentyrize a democratically elected civil institu-
tion, an autocratic group, an armed force, or &lIrgboup that ultimately controls a given

territory.

Several authors consider that the impact of thallgovernments on humanitarian logistics is
particularly strong (Kovacs and Spens, 2009, Lomg &Vood, 1995, Seekins, 2009,
Whybark, 2007). For example, governments can suigperactivities of relief organizations
through the military (Kovacs and Spens, 2007),a@ordinate efforts during the relief opera-
tion (Oloruntoba, 2010, Tomasini and Van Wassenh@@3), and can regulate Non-
Governmental Organization (NGO) activities in order increase their professionalism
(Abbey, 2008). On the other hand, governments ¢sm r@strict and limit the activities of
relief organizations by different means, someticiesely linked to the political situation in a
territory. Some governments use famine as a weagainst civil populations, and try to
control and limit the distribution of food (Murra@005). In Somalia for example, relief
organizations had to use large quantities of fagapBes to bribe local warlords, in order to
get access to the victims (Long and Wood, 1995another case, when Cyclone Nargis hit
Myanmar in 2008, the government tried to restriod @ontrol the delivery of relief aid to

survivors because it prioritized national stateusiég over human security (Seekins, 2009).

There are also governmental restrictions that @ss Hependent on the political agenda of
governments. The most widely known forms of reitiics imposed by governments are im-

port barriers.

2.4. Import barriers in humanitarian logistics

Import barriers include tariff and non-tariff baars. While tariff barriers (duties collected on
imported goods) have been reduced during the Wastdiecades, a simultaneous increase in
non-tariff barriers has been observed (Melo andh@re2000, Wangt al, 2011). Such non-
tariff barriers are hard to quantify and their etéeare hard to measure, therefore they are
considered as being non transparent (Melo and &re#®00). In the field of humanitarian
relief aid, non-tariff barriers can, for example, imposed through long and complex customs

clearance procedures, restrictions on the imporsp#cific items such as medicines or
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telecommunications equipment, or by requirementssfiecific documentation. Often, hu-
manitarian supplies are partially exempted fronfftharriers; however, literature shows that
relief organizations are generally confronted veitime forms of non-tariff barriers, and these
can have a major impact. Indeed, these barrieraghtpe organizations’ preparedness plans
(Duranet al, 2011, Kovacs and Spens, 2009, Kovacs and TatB@69b), create delivery
delays (Pedraza-Martinez and Van Wassenhove, 2C&2\Wassenhove, 2006) or may even
prevent some supplies from being delivered (Lond ®ood, 1995, Tomasini and Van
Wassenhove, 2009a). These examples will be presanik developed further in Section 5,

which focuses on this topic.

This short overview shows that governmental situneti factors, in particular import barriers,
are relevant problems faced by relief organizatidtimwvever, even though this problem has
been mentioned by several authors so far, nonéesh thas conducted a specific research
focusing on this important issue. This thesis ttoeeeaims to fill this important gap in exist-

ing literature.
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3. Conceptual research framework

As mentioned in the introduction, one of the speabntributions of this thesis is the analy-
sis of situational factors found in the disastdéected area. We define situational factors as
exogenous contextual variables, which are presethiel disaster affected area and impact the
performance of humanitarian logistics. These fact@nnot be modified by the relief organi-
zations, yet their impact can be reduced dependmthe organizations’ abilities to handle

them.

Following the advice of Vosst al. (2002), who underline the need of having an ihitiaw

of “things” to be studied, a conceptual researeémizwork was developed to guide research
throughout the thesis, presenting the presumetaeships between constructs and variables
(Miles and Huberman, 1994). The aim of the framdéwanesented in Fig. 3.1 is to situate
situational factors in the humanitarian logisticmtext and to develop an understanding of

the way they influence the performance of humaiaitelogistics.

Mentzer and Konrad (1991) said that performancebeameasured as a function of effective-
ness (to what extent goals are accomplished) dimieetty (how well resources are utilized).
According to Reiner (2004) effectiveness is therdego which results match the goal, and
efficiency can be described as the relationshipvbeh what is gained and the level of re-
sources utilized. While the effectiveness of a pssdn a business environment can be meas-
ured by the value it creates (Goldsby and Garcisttidme, 2003), in the context of hu-
manitarian logistics, effectiveness should insteadietermined by its fit with the beneficiar-
ies’ requirements, in other words, timely delivexfythe right relief items. Similarly, effi-
ciency can be defined as the quantity of reliemiedelivered within a given budget.
Performance in humanitarian logistics can therebmeeen as the result of the strategic rec-
onciliation (Slack and Lewis, 2002) of relief orgeations’ enablers (resources, processes
and capabilities) and the requirements of the beilaeks (e.g., survivability, speed, safety,
sustainability). If there is a gap (unsatisfactpeyformance), it is assumed that relief organi-
zations will adapt their strategies, thus dealintthe operational decision areas (allocation
of resources, level of cooperation, outsourcing,)ein order to reach a strategic fit between

the enablers and the requirements of the benaésiar
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As presented in Fig. 3.1, relief organizations’ldaes (resources, processes and capabilities)
are influenced by the availability of donations,iethin turn is influenced by the require-

ments of the beneficiaries and by performance dis we
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Figure 3.1: Conceptual research framework

In addition, there are also external situationatdes, which influence the operational deci-
sion areas of humanitarian logistics operations aftimately, the performance of humani-
tarian logistics operations. The following situaiab factors were identified in existing liter-
ature (the details of this process are describ&kution 4):

- Governmental situational factors, such as the tfpegime, the national regulations
toward relief organizations, the efficiency of thtate, the level of corruption, are
factors that influence organizations’ operationatidions and their ability to conduct
humanitarian logistics operations. A governmentalhis suspicious of relief organi-
zations’ activities will, for example, tend to nest the entry of staff and goods in the
country in the aftermath of a disaster (Seekin®920while a cooperative government
will welcome relief organizations on its territofyicLachlin and Larson, 2011, Van

Wassenhove, 2006). The security context in a cgustralso dependent from the
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government (or its absence), and strongly impdeterformance of the logistics re-

sponse (Long and Wood, 1995).

- Socio-economic situational factors, such as the tfpmarket economy, the presence
of local suppliers, the level of education of thapplation, the local culture and reli-
gion will oblige relief organizations to adapt theperation to the context, and can af-
fect the performance of humanitarian logistics &ltet al, 2009, Dowty and
Wallace, 2010, Kandiyoti, 2007, Leaat al, 2009, Maonet al, 2009). In a well-
developed economy, basic supplies can be purcHesedlocal suppliers, and staff
can be hired locally for logistical activities. énless developed context, all supplies

have to be imported and most tasks must be mariggexpatriate staff.

- Infrastructure situational factors, such as thalabéity of a road network, railway,
airports, harbours, power supply, play an importah in the performance of hu-
manitarian logistics (Chakravarty, 2011, No& al, 2011, Pazirandeh, 2011,
Vitoriano et al, 2011). Indeed, the existence of a well-develomed infrastructure
will, for example, facilitate the logistical opeiats, while a poor road network tends
to disrupt and slow down the distribution of reliiefms for example. The presence of
an airport close to the disaster location will li¢aie, for example, the delivery of re-

lief aid.

- Environmental situational factors, such as the heyatthe topography, geography,
vegetation, presence of water, effects of climdt@nge, also affect humanitarian lo-
gistics (Beniniet al, 2009, Jahreet al, 2009, Linnerooth-Bayeet al, 2005,
Majewski et al, 2010, Smirnowet al, 2007). Heavy rainfall can for example hinder
the dispatching of trucks delivering relief suppli®elivering aid to victims of a dis-
aster in a mountainous area of Pakistan requiksreit strategies and equipment

than assisting beneficiaries in the Sahel.

The process conducted in Section 4 analyses hayudraly these situational factors have
been studied so far. This allowed identifying thetbrs for which more research should be
done.
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4. A meta-analysis of Humanitarian Logistics research?

In recent years, an increasing number of naturdl man-made disasters have hit various
regions in the world, killing thousands of peopledacausing millions of indirect victims.
Following the Asian tsunami in 2004, humanitariagistics was publicly recognized as
playing a central role in the disaster relief dffg€ovacs and Spens, 2007), and as a conse-
guence, a new field of research emerged. Since therfield of humanitarian logistics has
been extensively studied, especially during the tlxge years. Five literature reviews have
been published so far on this topic since 2006 ckviaire presented in detail in Table 4.1.
These reviews all follow a rigorous research precesd provide highly valid results, alt-
hough with different specificities and perspectivéhis section aims at providing a meta-
analysis of existing literature by using concemsedoped in previous reviews. For example,
the keywords for the material collection were defirbased on keywords found in these re-
views. Also, the material collection process wasigleed based on databases and list of bib-
liography used in these reviews. Finally, the frauoik for the classification of papers was
developed based on structural dimensions and aasgound in these reviews. The use of

such previously validated concepts increases flabiigy of this meta-analysis.

In addition to these specific elements taken fromstang reviews, the relevance and the con-
tribution of this work to academic knowledge is yaded by the following distinctive fea-
tures. First, although this meta-analysis doesctain to include all papers published in this
field, we include the most exhaustive set of pajeid journals, as 174 papers from 68 aca-
demic journals are analysed. This is mainly duth&fact that this review covers all papers
available until end of 2011, and therefore reflabis strong growth in publication of these
last years. Second, the papers of our selectioaralysed with the content analysis method-
ology as described by Seuring (2005), which isipalarly suitable for conducting a litera-
ture review, as it helps to identify the conceptuaitent of a field by analysing documents in
a structured and reproducible way (Ryan and Berr20d0, Seuringt al, 2005). Third, this
meta-analysis uses a new theoretical framework eweldped (Section 3, Fig. 3.1), which
presents the exogenous situational factors impattiimanitarian logistics, and the contribu-

tion from existing literature is analysed on thisiénsion. Finally, a quantitative methodology

! Originally published under the title: Kunz, N. &Rer, G. (2012), "A meta-analysis of Humanitarian
Logistics research'Journal of Humanitarian Logistics and Supply ChilanagementVol. 2, No. 2, pp. 116-
147. http://dx.doi.org/10.1108/20426741211260723
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was developed, allowing us to analyse and categy@apers according to these situational

factors, based on the occurrence of specific kega.or

In particular, this section tries to answer thédf@ing research questions: (1.1) What are the
main characteristics of previous literature revieglsae on humanitarian logistics? (1.2) What
are the main dimensions studied so far in the anadéterature? (1.3) Which situational

factors found in disaster affected areas influemomanitarian logistics? (1.4) What are the
situational factors most mentioned and studiedasonf academic literature on humanitarian
logistics? By answering these questions throughaditqtive and quantitative content analy-

sis, this work attempts to generate possible trémkeelevant future research that has not yet

been addressed by previous authors.

First, we present the theoretical background orclvkiis meta-analysis is built, through the
existing literature reviews in this field. Then \weesent the content analysis methodology
which was used. The main results of this analysstlzen presented and discussed. Finally,

the section ends with a summary of the main finsling

This section bases on our paper published in thendb of Humanitarian Logistics and
Supply Chain Management (Kunz and Reiner, 2012h)eé&rlier version of this contribution

had also been presented at a conference (Kunz @ineériR2011).

4.1. Theoretical Background

In order to provide an overview of the researchonysin this field of research, Table 4.1

presents a meta-analysis of the literature revipuidished so far. This table presents the
main characteristics of these reviews, and conesitthe starting point for our own literature

review. Additional details about the methodologpndings and suggestions for further re-
search of these reviews can be found in AppendiXi#ese literature reviews analyse be-
tween 51 and 118 papers, which were published @otl. Due to the strong increase in
publications during the last two years, therengad for a new, broader review.

As can be seen in Table 4.1, only two reviews cepecifically the literature on humanitar-
ian logistics (Kovacs and Spens, 2007, Overstegeetl, 2011). In their paper published in
2007, Kovacs and Spens (2007) conduct a qualititerature review of the field of humani-
tarian logistics, with the aim of creating a cléisation framework for disaster relief logis-
tics. They provide useful definitions and attriteutf humanitarian logistics, which will be
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used in our review. Overstreet al. (2011) also perform a review of papers focusing on
humanitarian logistics, but they use a definitidrdisasters which implicitly excludes slow
onset disasters. For this reason and becausedbey 6bn the most relevant papers only, their

selection of papers (51) excludes a significanpprtion of the literature.

The others reviews include papers on humanitaogustics, but do not specifically focus
their paper collection on this field. Altay and @&ne(2006) published a review of research
conducted on disaster operations management ifieldeof operational research. Therefore,
their analysis is limited to papers published in @& nals and does not specifically focus on
humanitarian logistics. Natarajarathinamal. (2009) concentrate mainly on the field of sup-
ply chain management in times of crisis, which &dsoader scope than humanitarian logis-
tics, but bears many similarities to this field.t&tajarathinanet al. (2009) provide a useful
framework which inspired our classification of pepeaccording to different structural di-
mensions. Pettit and Beresford (2009) performeadture review on critical success factors
in commercial supply chains, and consider theidiagpility to humanitarian aid. Although

this review covers our research topic, it does amlyse humanitarian logistics literature.
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TABLE 4.1:META-ANALYSIS OF PREVIOUS LITERATURE REVIEWS

Criteria Altay and Green Kovacs and Spens Natarajarathinam et Pettit and Beresford Overstreetet al.
(2006) (2007) al. (2009) (2009) (2011)

Scope OR/MS literature in Literature on Literature of supply Literature about critical Literature on humani-
disaster operations humanitarian logistics| chain management success factors in the | tarian logistics, sudder
management (SCM) in times of commercial context onset disasters

crisis
Aim of |- jssues in disaster opefa-discover and describe|- provide a framework to- identify critical success- provide a framework
research | tions management characteristics of hu- | classify SCM literaturg factors for humanitar- | for conducting researc
- survey existing OR/M$ manitarian logistics in| in crisis management | ian aid supply chains | in humanitarian logis-
literature disaster relief opera- |- identify current and |- discuss the applicability tics
- suggest future researgh tions future research direc- | of success factors from analyse the primary
directions tions commercial supply focus of humanitarian
- tutorial for interested chains to humanitarian logistics research
researchers aid - review areas identified
for further research

Search |- keywords in databases- keywords in databases- keywords in databases nhot specified - keywords in databases

tech- - citations from articles |- citations from articles |- searches in SCM, OR - citations from articles

niques logistics, management
science journals

Number | 109 not specified 118 not specified 51

of papers

Time cov{ 1980 — 2004 ... — 2006 ... — 2008 ... — 2009 ... — 2009

erage
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Criteria Altay and Green Kovacs and Spens Natarajarathinam et Pettit and Beresford Overstreetet al.
(2006) (2007) al. (2009) (2009) (2011)

Inclusion |- OR/MS literature - humanitarian logistics |- literature on supply not specified - humanitarian logistics

criteria |- a|| phases of disasters| literature chain crisis literature

of papers|_ g types of disasters |- all phases of disasters - all phases of disasters - all phases of disasters
according to IFRC - all types of disasters |- all types of disasters - sudden onset disaster
definition

Inclusion |- academic OR/MS jourt- academic journals |- academic SCM and | not specified not specified

criteria of| nals - practitioners journals | OR/MS journals

journals - websites - case publications in

SCM literature

Classifi- | yes no Yes no yes

cation of

papers?

Data guantitative & gualitative guantitative & qualitative guantitative &

analysis | qualitative qualitative gualitative

Differen- | No other pevious study No other previous stug No other previous stu¢ No other previas study No other previous stud

tiation surveyed OR/MS liter-| developed a framework analysed literature analysed critical suc- | developed a framewor

ature in disaster operaq
tions management

- for humanitarian logis-
tics

about managing suppl
chains in times of crisi

y cess factors applied to
5 humanitarian aid

for future research
based on theory of cof
straints
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4.2. Methodology

As mentioned by Seuringt al (2005), a literature review fulfils two functiangirst, it
summarizes the existing state of research on & topidentifying the main themes and is-
sues, and thus provides a starting point for nesgarch. Second, any scientific contribution
has to be enfolded against the existing scierkificwledge and theories, and in this regard a
literature review is a useful tool (Saundetsal, 2009). However, despite the importance of
this tool for academic research, the processesltdoting and analysing literature are often
less thoroughly described than an empirical resepracess would be, which calls for more

rigorous, systematic and reproducible literatuseengs (Seuringet al, 2005).

In this respect, and according to several authemstent analysis is particularly suitable for
conducting a literature review, as it helps to tdgrthe conceptual content of a field by ana-
lysing documents in a structured and reproducildg (Ryan and Bernard, 2000, Seurigtg
al., 2005). Content analysis is a method used in ecapisocial sciences, which can be ap-
plied in a quantitative or qualitative way (Seuretgal, 2005). Berelson, one of the founders
of content analysis, defines it as a “researchriegcie for the objective, systematic and quan-
titative description of the manifest content of coomication” (Berelson, 1952). A broader
definition states that content analysis is “anyhodblogical measurement applied to text (or
other symbolic materials) for social science pugsdgShapiro and Markoff, 1997). A spe-
cific strength of this method is that it can con®igualitative approaches with powerful
guantitative analyses (Duriat al, 2007). Due to these different strengths, théesdranaly-
sis methodology has been used by many authorseiriig¢ld of operations management to
analyse formal and content aspects of the exidiiatature (Bryman, 2006, Croomt al,
2000, Denizelet al, 2003, Giunipereet al, 2008, Reisman and Kirschnick, 1994, Seuring,
2008, Spens and Kovacs, 2006). However, it hasbeeh applied so far to humanitarian

logistics.

For Brewerton and Millward (2001), both qualitataed quantitative aspects of the data have
to be considered when performing a structured cdraealysis. According to Seurirgd al
(2005), quantitative and qualitative methods are aomtradictory methods, but can support
each other well. Patton (2002) mentions that passible to move from qualitative data to

guantitative analysis; however, she stresses bwatrdverse is not possible. In his book on
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mixed methodologies, Tashakkori (2006) calls thiscpss the “quantification of qualitative

data”, which can include, for example, the occureecount of certain themes.

For our literature review both qualitative and giitative content analysis was used. First, the
papers were categorized according to five struttlimmensions, based on a qualitative analy-
sis. Second, a quantitative method was used inr dodeategorize the papers in the sixth

structural dimension, the situational factors.

4.3. Model

For conducting this literature review, the processdel for content analysis described by
Seuringet al. (2005) was applied. The four steps of the modelséwown in Fig. 4.2 and are

described in detail below.

Material Descriptive Category Material
collection analysis selection evaluation

Figure 4.2: Process model for content analysis (Bguet al., 2005)

4.3.1. Material Collection

In this first step, the unit of analysis was detieled. For our review, we analysed single aca-
demic papers. Then, the articles to be collectere wlefined and delimitated following the
process described in Fig. 4.3. We used a hybridtifilzation method for the papers. First,
academic papers were collected from the extensibkopraphy list published by Peter
Tatham (2012) on the website of the HUMLOG Ins#fw research institute on humanitarian

logistics regrouping the most well-known academagtitutions in this field.

Second, a search in databases was conducted. ldwirig keywords and Boolean operators

were searched for in the fields “Title”, “Abstraaif “Keywords”:
(Logistic* OR Supply Chain*) AND (Humanitarian ORIRf)

These keywords were inspired by the keywords usegrévious literature reviews. The
search was limited to peer-reviewed publicationk/,oand book sections, conference pro-

ceedings, reports and practitioner journals werduebed from our selection. This search was
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performed in March 2012 using the following datasasBusiness Source Complete
(EBSCO), Science Direct, ABI/INFORM Global and WatScience, and included all papers
published or made available online until the end20fL1. After this hybrid selection
mechanism, the papers were filtered accordingdaadity criterion, in order to analyse only
highest quality contributions. Therefore, we reggironly papers from journals which are in-
cluded in at least one of the following rankingse tGerman VHB (2011), the British ABS
(2010), the French CNRS (2008) or one of the USd®| 2005) rankings. In addition, we
also kept papers from all journals contained in thleurnal Citation Reports
(Thomson Reuters, 2010), as well as from recentrngls such as theJournal of
Humanitarian Logistics and Supply Chain Managemeicause of the time it may take to
get incorporated into journal rankings). This conaion of rankings led to the selection of

68 journals, which are listed in Appendix B.

After the above mentioned filter based on rankirbs, papers were filtered based on their
relevance to the topic. Therefore, the last stefhefselection process was a reading of ab-
stracts, as proposed by Jahangiearl (2010), and irrelevant papers were eliminatedhfro
the selection. After this material collection presel74 papers were left in the selection.

Database Uilier Reference
based on 3
Search : List
ranking

Filter
based on
reading

Literature
analysis

Figure 4.3: Material collection process

4.3.2. Descriptive Analysis

In this step, the formal aspects of the selectiothe literature were assessed. We decided to
focus on the number of publications per year, alt agethe number of papers per journal, in
order to give an idea of publication trends. Tha af these analyses is to position our work

in the dynamic context of the existing body ofrigtiire.
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4.3.3. Category Selection

In this step, we selected the structural dimensmfingur literature review and their related
analytical categories. The inspiration for the cleadf categories came from the existing liter-

ature as well as our own analysis.

First, the articles were categorized based orctimext of operationwhich can be either dis-
aster relief or continuous aid work, as presenieldvacs and Spens (2007). In their descrip-
tion, disaster relief is used for sudden catastspimainly natural disasters (earthquakes,
hurricanes, tsunamis, floods, etc.) and some rae-mmade disasters, such as terrorist acts.
Disaster relief is usually mobilized very quicklgnd ends relatively rapidly (i.e., less than
five years after the disaster). On the other haodtinuous aid is generally a long-term re-
sponse to a disaster, and can last for up to deslecades. It usually focuses more on devel-
opment aid, and is rarely characterized by an eemeng In general, continuous aid starts in
the last phase (i.e., reconstruction) of disagtkefr Holguin-Verast al. (2012) make a simi-
lar distinction between regular humanitarian IdgsstR-HL) which is concerned with long
term assistance and has similarities with commiel@ggstics, and post-disaster humanitarian
logistics (PD-HL) which occurs in the initial resme following a disaster and aims at an-

swering urgent needs in chaotic situations.

Second, we used one of the criteria developed byWassenhove (2006), which character-
izes thespeed of starbf the disaster, by distinguishing between suduoieset disasters, such

as tsunami or earthquakes, and slow onset disasters as famine or droughts. Depending
on this distinction, the emergency levels of thises differ, as do the types of logistical re-

sponse needed.

Third, we used another criterion developed by Vams¥énhove (2006), which is tbause of
disaster He differentiates between man-made and natusastkrs (e.g., earthquakes, tsu-
nami, cyclones, etc.). Typical relief organizatidasus mainly on man-made disasters, such
as terrorist attacks, political crises or the cousmces of war, which more often occur in
developing countries where the government hasdunresources to respond to the crisis. In
his paper, Van Wassenhove (2006) cites the formercidr of Médecins Sans Frontieres
(MSF) France, who stated that between 1982 and, E#9vhuch as 97% of MSF’s operations
dealt with the relief of man-made disasters. Ondtier hand, natural disasters occur in all
parts of the world, for example the earthquaketandami in Japan in March 2011. In devel-

oped countries, governmental agencies usually respm the crisis and perform, or at least
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steer, the emergency relief activities, with lirdifgarticipation of local NGOs. Of course, the
types of logistical response to these two typesrisfs are different, with incomparable levels

of resources involved.

As the fourth classification criterion, tiphase of disastananagementvas used. All the pre-
vious literature reviews use this criterion, albgith slightly different terminology. We ap-
plied the model presented by Kovacs and Spens J2@biich differentiates between prepara-
tion (i.e., evacuation plans, training, pre-positng of supplies, etc.), immediate response
(i.e., rescue, evacuation, coordinating and dahgesupplies, etc.) and reconstruction (i.e.,
reconstruction of houses and infrastructure, econal®velopment, etc.). Some authors also
mention the mitigation phase, which deals with th@uction of the effects of disasters. As
this phase cannot be observed in each type oftdrsage decided to include this phase in the
preparation phase, because it is also conductedebttfe onset of a disaster.

The fifth classification we used was thesearch methodologyvhich is also used by Altay
and Green (2006). However, as they review the @Raliure in particular, we did not use
their categories, which are too specific (i.e.fed#nt types of modelling techniques), but ra-
ther a more general selection of categories, wischommon in operations management
(Karlsson, 2008) and supply chain management (Kottal, 2005): simulation and model-

ling, conceptual research, literature review, cdady and survey.

The sixth classification we used was motivated lytheoretical framework presented in Fig.
3.1, and aimed at determining thikuational factorwhich is mentioned most in each paper.
Such a classification is more complex than the fikevious ones, and would be too biased if
only performed through the qualitative academigygrdent of one single analyst. Therefore,
a specific classification methodology was develgpeded on the previously mentioned idea
of codification of text sections to groups (i.etuational factors), which could later be evalu-

ated quantitatively, based on the group that agokeaost in each paper.

For this, we used the ATLAS.ti software packagejcWwhs useful to code and analyse the
content of texts. We started our analysis by parfiog a word count in all 174 papers of our
selection. This resulted in a list of over 40’000rds, but we only concentrated on the words
occurring five or more times in our selection ofppes (12'000 words). We manually

screened these words in order to identify thosatedlto one of the situational factors de-
scribed previously. This process was performed times independently, in order to ensure

that no word was missed, and resulted in a li88& keywords, which was further reduced by
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combining words with the same root to one singlgwad (e.g., “politics”, “political”,
“politically”, “politicization”, “geopolitical”, “politician” were regrouped in one keyword
“politic”). A prefix was also added to keywords whiwere not specific enough (e.g., “local
supplier” instead of “supplier”). Words with ambmus meanings were removed from the
selection in order to avoid having keywords repnésg several situational factors (e.qg.,
“environment”, which could be related to environrtanssues but also to the business envi-

ronment, was removed). After this refinement prec@20 keywords were left.

These 120 keywords were then categorized into dbe dituational factors identified previ-
ously. This process was performed independentithime researchers in order to increase the
reliability of the categorization. A strong consessvas achieved in this process, as an inter-
coder reliability of 88% was achieved (i.e., 88%tlné keywords were assigned by all three
researchers to the same situational factor) aneiasFkappa of 0.874, which can be consid-
ered as an almost perfect agreement (Landis anti,Ki®77). In case of disagreement, the
choice with the highest number of votes was kepe €ategorization of keywords into the
different situational factors is presented in Tahl@, together with their absolute occurrence.
This choice of keywords and their categorizatioto idifferent situational factors can be de-
scribed as an inductive approach, as they wereatedirectly from the literature. This adap-
tive approach is similar to Mayring’s “inductivetegory development” method, in which

categories are revised and eventually reduced gltiien coding activity (Mayring, 2000).

The word count was then conducted again with thal fselection of 120 keywords. As the
ATLAS.ti software tool gives the possibility to ualize and edit the words included in the
count, we removed all words appearing in the bgsiphy and annexes sections, as well as in
the names of authors, addresses, and page headiagscles, in order to analyse only the
real content of the papers. Also, a manual scregeoirthe words counted allowed us to re-
move unrelated words which were counted becauseeaf similarity to our keywords (e.g.,
“non-governmental” was removed from the “governmekgyword, “important” was re-

moved from “import” keyword, etc.).

As an output, ATLAS.ti provided a word count matf20 words x 174 papers], with the

occurrence of each keyword in each paper. In tthal, 120 keywords appear 9233 times in
our selection of papers. The lowest occurrencés(8bserved for keywords consisting of two

words, such as “local capability” or “developingopeaomy”, and the highest occurrences are
observed for more general keywords such as “goventihf1063) or “community” (986).
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4.3.4. Material Evaluation

In this last step, the literature was analysed eatégorized according to the six structural
dimensions defined in the previous section, sityilew the classification of papers done by
Natarajarathinaret al. (2009) in their literature review.

Each article was assigned to the first five stmadtdimensions based on academic judgement
through the reading of abstracts and conclusionseM\these parts did not contain enough
information to categorize the paper, a more extenskamination of the paper was carried
out. There was not much ambiguity in assigningckasi to categories in the five first struc-

tural dimensions.

For the sixth structural dimension, the determorabf thesituational factormentioned most

in each article, we quantitatively evaluated theults of our keyword count, using an ap-
proach suggested by Mayring, who states that “thgstfication of text sections to (qualita-
tively) generated categories can be quantitatiesigluated. It can be assessed what kind of
category is most encoded” (Mayring, 2002). Such &coding and subsequent analysis is
also proposed by Weber (1990) in his book abouterdranalysis.

Two different processes were used for this quamnéapproach. First we analysed the abso-
lute occurrence of each keyword. This was perforthedugh a simple occurrence count of
each of the 120 keywords, and allowed us to finiciwkeywords are used most in our selec-
tion of papers, in absolute terms. Second, theivelaccurrence of the four situational factors
was analysed. For this, we summed up the numbéamet all keywords from a particular
situational factoii were assigned in the analysed paper Then, we calculated the average
occurrence of all keywords belonging to this sitwadl factor in all the publicationgV().
Finally, for each paper we calculated the relatage ;) of the situational factor by

dividing n; by N,.

This means that if keywords from this situatiorettbr were used more than average in an
article, U; would be higher than 1 (i.e., the situational daés overrepresented in this paper),

otherwise it would be smaller than 1 (i.e., theatibnal factor is underrepresented).

Then, we calculated the same figures for eachebther three situational factors in the same

paper, which gave us the relative usage of eaahtginal factor in this article.
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Finally, this article was assigned to the situaidactor which had the highest relative usage

(U;) of all the situational factors of this article.

SITUATIONAL FACTOR = MAX{Uy0v; Usocio—eco; Uinfra; Ueno (4.2)

This methodology of classification therefore allawes to assign each paper to the situational
factor which was relatively most mentioned. It fias advantage of sorting out quantitatively
the most used situational factor from the situatidactors addressed in each article, and is

therefore more objective and precise than if darlg by academic judgement.

In order to concentrate the analysis only on thetremnificant results, papers were excluded

from this selection process in the following cases:

- If the difference between the maximal and secogtidst relative usag&J{) was less
than 0.1, indicating an unclear distinction betwesgnational factors. 23 papers were
excluded from the analysis due to this rule.

- If the maximal relative usag&J{) was below 1, showing that none of the situational
factors was overrepresented in this paper. 45iadditpapers were excluded from the

analysis due to this rule.

For this reason, the analysis of relative occumemas conducted on a subset of 106 papers.
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TABLE 4.2: STRUCTURAL DIMENSIONS AND RELATED CATEGORIES FOR THELASSIFICATION OF PAPERS

Structural Analytical categories Methodology
dimension of assessment
Context of Disaster relief | Continuous aid | Both or not gjpec Academic
operation judgement
Speed of start | Slow onset | Sudden onset | Batbtaspecific Academic
judgement
Cause of Natural | Man-made | Both or not specific Academic
disaster judgement
Phase of Mitigation & preparation | Response | ReconstructiSeveral Academic
disaster judgement
Research Simulation & modelling | Conceptual research |fatere review Academic
methodology | Case study | Survey judgement
Situational Governmental | Socio-economic | Infrastructureilenmental Relative
factors occurrence

Table 4.2 provides a list of all the structural dimions and related analytical categories that
were used to categorize the papers of our reviswyeal as the methodology applied for as-

signing the papers to the different categoriesarhedimension.

4.3.5. Quality

As a thorough literature review process is crufoal performing substantive and valid re-
search (Rao and Goldsby, 2009), it is importardisguss quality measures of content analy-
sis, such as objectivity, validity and reliabili{$pens and Kovacs, 2006). All the steps of the
literature collection and evaluation process aexigely described in the methodology sec-
tion, which increases the transparency and repibiitic of our research design. Objectivity
is ensured in the review process by designing deaision rules for the coding in each cate-
gory (Spens and Kovacs, 2006). The clearly deftlassification scheme is mainly based on
existing theory, which increases the reliabilitytbé coding and the internal validity of the
findings. The use of three researchers for thecation of keywords to the different situa-
tional factors increases the reliability of theegairization process (Spens and Kovacs, 2006).
External validity (generalization) is assumed beeaa very broad set of papers was exam-
ined, thus we believe that the content we analysedpresentative of the field of academic
knowledge in humanitarian logistics. A high levélconstruct validity (i.e., measuring what
we want to measure) is achieved for the first eictural dimensions, as all of them are

taken from the existing literature and are wellegted in the community. For the sixth
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structural dimension — the situational factor mosntioned in each paper — the construct
validity is less strong, as these particular seditofational factors were developed inductively
and have never been tested before. This was howewgpensated for by using a highly ob-
jective method (automatic word count of specifigwerds) and through the use of multiple
researchers for allocating keywords to the situaidactors. Inter-subjectivity of data analy-
sis was achieved by discussing the ambiguous desidetween the three researchers, with
the aim of finding a shared understanding. Theitgmce of the results of the relative anal-
ysis of situational factors is increased becauseem®ved papers for which no clear result

emerged.
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TABLE 4.3:KEYWORDS(OCCURRENCH ASSIGNED TO EACH SITUATIONAL FACTOR

Governmental (2973)

Socio-economic (3913)

Infrastoture (1528)

Environmental (819)

government (1063)
politic (521)

law (121)
regulation (107)
legal (101)
official (87)
enforce (83)
police (81)
restrictions (77)
customs (74)
citizens (60)
bureaucracy (51)
border (50)
import (49)

local authority (42)
ministry (40)
regime (39)
democracy (36)
president (31)
constitution (29)
legislation (28)
court (26)
municipal (23)
colonial (22)
corruption (20)
coercion (19)
jurisdiction (17)
diplomacy (16)
election (16)
justice (15)
parliament (8)
fiscal (5)
judiciary (5)
public administration (5)
national army (3)
repression (3)

community (986)
social (635)

culture (374)
women (239)
gender (195)
society (146)
poverty (126)

male (119)

welfare (110)

urban (102)
language (77)

rural (75)

female (69)

ethnic (64)

religion (61)

Islam (50)

local supply (36)
church (30)
psychosocial (29)
psychological (25)
demographic (23)
microenterprise (20)
local economy (19)
local partner (18)
local sourcing (17)
sociology (17)

local capacity (15)
local organisation (15)
Muslim (15)

strike (15)

literacy (13)

local actor (13)

local market (13)
local procurement (13)
local retailer (13)
local NGO (12)
minority (12)

adult (9)

local staff (9)
supermarket (9)
anthropological (7)
inflation (7)

local expertise (7)
socioeconomic (6)
local manufacturer (5)
oligopoilistic (5)
procured locally (5)
local business (4)
local personnel (4)
local worker (4)
developing economy (3)
emerging economy (3)
entrepreneurship (3)
local capability (3)
local distributor (3)
local production (3)
local provider (3)

infrastructure (642)
road (506)
airport (111)
bridge (74)
highway (45)
electricity (43)
generator (40)
railway (29)
utilities (15)
subway (13)
harbour (10)

geography (240)
environmental (178)
weather (86)
climate (83)
tropical (49)

rainfall (34)
mountain (32)
forest (24)
meteorological (24)
pollution (13)
geophysical (12)
deforestation (10)
desert (10)
ecology (10)
topography (9)
geology (5)
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4.4. Results

4.4.1. Descriptive Results

By following the methodology described in the poms section, a total of 174 articles written
between 1993 and 2011 were retained and analysgd4.B shows a growing trend in the
number of publications per year, which justifies tieed for an up-to-date literature review. It
also demonstrates that humanitarian logistics new field of research that has attracted in-

creasing interest in recent years.

This strong increase can be explained by the fattih the years 2004 to 2006, three major
natural disasters happened, and the logistic regpsuffered from inefficiencies, especially in
the case of the Asian tsunami. Acknowledging thésjeral researchers started to investigate

that area.

This increase can also be partially explained yfttct that during the years 2007 to 2011,
several journals published special issues focusingumanitarian logistics, and a new journal
on this topic was launched in 2011 (JHLSCM, 2011).
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The number of articles published in the differentrpals is presented in Table 4.4. The high
number of papers published in some of them is dulee publication of special issues on hu-

manitarian logistics.

TABLE 4.4:NUMBER OF PAPERS PER JOURNAL AND TYPE OF PUBLICATION

Title of journal Number
of papers
International Journal of Physical Distribution & distics Management 22

=
\l

International Journal of Production Economics

Journal of Humanitarian Logistics & Supply Chaindgement
Supply Chain Forum: An International Journal
Transportation Research Part E: Logistics & Trarspion Review
Management Research News

Disasters

OR Spectrum

International Journal of Logistics: Research & Apglions
Journal of the Operational Research Society

Computers & Operations Research

International Journal of Risk Assessment & Managgme
International Journal of Services Technology & Maement
Supply Chain Management: An International Journal
European Journal of Operational Research
Transportation Research Record

Interfaces

International Journal of Logistics Systems & Marragat
International Journal of Productivity & Performardanagement
Journal of Business Logistics

Journal of Public Procurement

Transportation Research Part B: Methodological
Transportation Science

American journal of disaster medicine

Annals of Operations Research

Asian Journal of Social Science

Business Horizons

Computers & Industrial Engineering

Decision Sciences

Development & Change

Expert Systems with Applications

Fuzzy Optimization & Decision Making

Harvard business review

IIE Solutions

Information Technologies & International Developrhen
International Affairs

International Journal of Advanced Robotic Systems

P RPFRPPFPPFPFPFPFPRPPPPPFPEPNMNMNMNMNMNMDDNDNDMNNOOSDEDEDOOOOOOOONOWOLO
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Title of journal Number
of papers

International Journal of Educational Development 1
International Journal of Emergency Management
International Journal of Logistics Management
International Journal of Operations & Productionridgement
International Journal of Public Sector Management
International Journal of Services Sciences

International Journal of Strategic Property Manageim
International Studies Quarterly

International Transactions in Operational Research
Journal of Business Ethics

Journal of Global Optimization

Journal of Intelligent Transportation Systems

Journal of Manufacturing Technology Management
Journal of Multi-Criteria Decision Analysis

Journal of Network & Computer Applications

Journal of Operations Management

Journal of the Association for Information Systems
Journal of the Royal Statistical Society. Serie&\@plied statistics
Knowledge & Information Systems

Management Accounting Quarterly

MIT Sloan Management Review

Naval Research Logistics

Operations Management Research

Oxford Development Studies

Papers in Regional Science

Production & Operations Management

Science

Social Studies of Science

The Economic Journal

TOP: An Official Journal of the Spanish SocietyStétistics & Operations Resear
Transportation Research Part A: Policy & Practice

P PR RPRRPRPRRPRPRRPRPRRPRRPRPREPRPRRPRRPRREPRPRREPRLRRRLRLR

4.4.2. Results by Categories

In this part, we present the different classificas of the articles of our selection according to

the structural dimensions described earlier. Adl tbsults are presented in Table 4.5.

For thecontext of operationa large majority of the papers concentrate omastiés relief

(86%). Only 11 papers in the selection (6%) focasontinuous aid aspects.
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For thespeed of startmost articles deal with sudden onset disast&%j®r both sudden and
slow onset disasters (26%). Only 14 papers (8%¢geatnate specifically on slow onset dis-
asters.

Concerning theause of disastemost articles focus on natural disasters (37%odhn natu-
ral and man-made disasters (58%). Only nine paéts focuses specifically on man-made

disasters.

As for thephase of disaster manageme®8% of the papers cover several phases. Another
42% focus on the response phase that immediatbbwio the outbreak of the disaster. The
mitigation and preparation phase is covered spadiji in 33 papers (19%), while the recon-
struction phase, following the response, is stuthedepth in only ten papers (6%) in our se-

lection of literature.

Five differentresearch methodologiesere used in the articles of the selection. Sitma
and modelling is by far the most used methodoletBf4q), followed by conceptual research
(24%) and case study (23%). Surveys were used asmethodology in only seven articles
(4%), and literature reviews in only five artici&80).

Through the word count method presented earliex {sble 4.3), we found that in absolute
terms the socio-economic situational factors aratmmeed most (3913 occurrences, 42% of
all occurrences), followed by governmental fact@%73, 32%), infrastructure factors (1528,
17%) and environmental factors (819, 10%). Tab8& shows that some keywords such as
“government” or “community” are used around 1008ds in our set of papers. This is due to
the fact that they represent concepts mentionedast of the paper, even in those which do
not focus specifically on a particular situatiorfiattor. Words such as “politic”, “social”,

“infrastructure”, “road” are also mentioned oftesthey are of central importance in human-
itarian logistics. While this absolute occurrent&@ywords is interesting, it does not provide

enough information to identify the situational f@cbn which each paper is focusing.

Our quantitative methodology based on the relatigeurrence of keywords addresses this
limitation. By following the method described inrpd.3.4, we were able to categorize arti-
cles into four majosituational factorgsee Table 4.5). We found that the highest proporti
of papers focus on infrastructure situational fet(82%), mainly transport infrastructure.
The second highest proportion of papers focus air@mmental situational factors (26%),

mainly weather, geography or pollution. The thinghest proportion of papers focus on
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governmental situational factors (23%), and addregscs such as local government,

regulations, customs clearance, etc. The lowegtgotion of papers focus on socio-economic
situational factors (19%), with topics such as gentbcal economy, religion, etc. 68 papers
could not be classified with our quantitative methbecause the result of our evaluation was
not clear enough (i.e., not a clear difference betwtwo situational factors mentioned in the
article), or when no particular situational facteas covered in the article (i.e., situational

factors mentioned, but none of them was overreptede i.e., had an above average

occurrence).
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TABLE 4.5:NUMBER OF PAPERS PER CATEGORY FOR EACH STRUCTURALMENSION

Dimension and related categories # papers | Frequency
Context of operation
Disaster relief 150 86%
Continuous aid 11 6%
Both or not specific 13 8%
Speed of start
Sudden onset 114 66%
Slow onset 14 8%
Both or not specific 46 26%
Cause of disaster
Natural 64 37%
Man-made 9 5%
Both or not specific 101 58%
Phase of disaster management
Mitigation and preparation 33 19%
Response 74 42%
Reconstruction 10 6%
Several or not specific 57 33%
Research methodology
Simulation and modelling 80 46%
Conceptual research 42 24%
Case study 40 23%
Literature review 5 3%
Survey 7 4%
Situational Factor
Government 24 23%
Socio-Economic 20 19%
Infrastructure 34 32%
Environment 28 26%
Unspecified 68 -
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4.5. Discussion

This section’s objective is to discuss the requiesented in the previous chapter following an
integrated, holistic approach.

First, for thecontext of operatiorthe existing literature focuses mainly on disastéef, with
continuous aid being almost entirely overlookede Thason for this is that continuous aid
allows for better planning and continuous improvetrectivities and seems to be less chal-
lenging to manage than emergency disaster reliebti#er possible explanation is that contin-
uous aid operations are more complex to analystheas require a multi-period approach,
which is more complex to model. In our opinion, iddal research should address issues
from the continuous aid setting, such as partnpsshiith local companies, the inclusion of
the aid effort in the economic development of aaaetc. This is confirmed by a recent pub-
lication of Kovacs and Spens (2011b), who recogthia¢ humanitarian aid is often embedded

in long-term development programmes.

Second, regarding thepeed of stardf disasters, the current literature mainly coticgas on
sudden onset disasters, with only few papers cogespecifically slow onset disasters. Alt-
hough slow onset disasters such as drought, faamdedloods generally allow for more time
to react, they can have worse consequences folgimms because of their large scale (Long
and Wood, 1995, Majewslet al, 2010). Therefore, careful logistical planning amération

is crucial even for responding to slow onset dexastHence, we think that future research
should explore in more depth the particularitieslofv onset disasters, such as wars, droughts

or famines, as they have received only very liméa#dntion so far.

Third, regarding theause of disasterlmost all papers (95%) focus either on natuisdsd
ters or on both natural and man-made disasterspidytnine articles deal specifically with
man-made disasters. This lack of research on malerdesasters is surprising as for some
organizations, such as Médecins Sans Frontieras;nmaale disasters represent a much larger
proportion than natural disasters (Van Wassenh2@@6). Maybe natural disasters are seen
as more fatalistic and therefore generate moregdastedhan man-made disasters, which are
perceived as preventable (Altay and Green, 200®9. difficulty of accessing areas affected
by man-made disasters is certainly another reasonl@ss research has been performed so
far on this type of disaster. Also, the higher ctarjpy of man-made disasters (Long and
Wood, 1995) complicates research in this field. #heo possible reason for this lower propor-
tion of research on this topic can come from the that some man-made disasters, such as
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industrial accidents, are generally handled by guwental agencies (e.g., armed forces, fire
fighters, civil defence, etc.), and are therefooé reported in the academic literature on hu-
manitarian logistics. Based on the high proporttdrman-made disasters in relief organiza-
tions’ programmes, and because of the complexitguzh disasters, we suggest that future
research put a stronger focus on the humanitaogistic response to man-made disasters and

their particular challenges.

Fourth, concerning theghase of disaster managemene found that most of the papers focus
on the response, preparation or several phasegnbuten papers specifically address the
reconstruction phase. This confirms results froevimus literature reviews which also found
that there is a lack of studies on the reconstragbhase (Altay and Green, 2006, Kovacs and
Spens, 2007, Natarajarathinanal, 2009, Overstreatt al, 2011). While it is true that this
phase generates less urgency, it should howevdyenfatrgotten that the quality of the logis-
tical activities during this phase strongly impaststhe success of the whole disaster recov-
ery process, especially in terms of sustainabdaityl long-term effectiveness (Beamon and
Balcik, 2008, Bensoet al, 2001, Besiotet al, 2011, Kovacs and Spens, 2011b). We there-
fore suggest that the long-term sustainability emianitarian logistics should be analysed in
more detail in the future, as mentioned recentlKbyacs and Spens (2011a). The integration
of humanitarian logistics into long-term economevelopment — for example through capac-
ity building or local procurement — is another pblestopic in this direction, which is also

suggested by Kovacs and Spens (2011b).

Fifth, the classification according to thesearch methodologiassed in the papers shows that
most of the papers use simulation and modellingchviconfirms findings of previous re-
views (Altay and Green, 2006, Natarajarathinginal, 2009). Only a few articles use empiri-
cal research (case studies and surveys represggihén 27% of all papers). As emphasized
by several authors (Kovacs and Spens, 2007, KoaadsSpens, 2009, Kovacs and Spens,
2011b, Natarajarathinarat al, 2009, Pedraza-Martinezt al, 2011, Pettit and Beresford,
2009), we think that empirical methodologies susltr@ss-organizational case studies as well

as surveys should be used more in order to inctgaseledge in the field.

Sixth, the analysis of th&tuational factordeads to interesting findings. The absolute occur-
rence of keywords shows that some concepts arefrespgently in all publications. The word
“government” for example is the most mentioned wad appears in 73% of the papers,
showing the high importance of governments in hutagan logistics. The word “politic” is
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the fifth most mentioned word (521 times), whichaatonfirms the importance politics play
in humanitarian logistics, as mentioned by sevatdhors. Tomasini and Van Wassenhove
(2004) for example call for a de-politicizationlmimanitarian supply chains in order to avoid
the manipulation of relief aid by stakeholders sashocal governments. Kovacs and Spens
(2011b) as well as Seekins (2009) mention the gtiompact of politics on humanitarian
logistics, and recommend to include this aspectemmorfuture research on humanitarian lo-

gistics.

Socio-economic situational factors are also meetioim several papers. The keyword “com-
munity” for example appears 986 times, and is uee@9% of the papers of our selection.
“Social” is also of major importance, and is us&b @imes, as well as “culture” which ap-
pears 374 times. The high absolute usage of thesdswshows the importance of socio-
economic factors, which is proven by several pagecsising on issues such as gender
(Kandiyoti, 2007, Kovacs and Tatham, 2009a, Kowaws Tatham, 2010), education (Aguilar
and Retamal, 2009) or the implication of local commities in disaster relief operations
(Kovacset al, 2010). The low absolute occurrence of keywordf sas “local manufacturer”
(5), “local business” (4), “developing economy” @) “emerging economy” (3) is surprising
and shows that these themes are underrepreserntedent research, despite their importance

in humanitarian logistics.

Infrastructure situational factors are also memnoften. Obviously, the word
“infrastructure” (642 times) appears often (in 7b¥%all papers), and words such as “road”
(506) or “airport” (111) are also used frequentifich is easily understandable as our review
focuses on logistics. In a disaster setting, theastructure is often destabilised, which
strongly impacts the transportation capabilitieso#&cs and Spens, 2007, Pettit and
Beresford, 2009). Especially in natural disastiérs,road infrastructure is often destroyed and
emergency repair activities are needed beforef rglipplies can be dispatched to the benefi-
ciaries (Yan and Shih, 2009). Power supplies aneroexamples of critical infrastructures
which have to be restored in the immediate aftemnedita disaster in order to facilitate the
response phase (Oloruntoba, 2010). Airports cam lads destroyed by disasters (Pettit and
Beresford, 2005) and can represent major bottlenadkch slow down the delivery of sup-
plies during the immediate response phase of astéisgTomasini and Van Wassenhove,
2004).
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Keywords from the environmental situational facteesre used less often than the other situ-
ational factors. Indeed, “geography” (240 occuremcand “environmental” (178), the most
used words in this situational factor, appear anl$5% and 31% of the papers. This may
seem surprising, but it has to be mentioned thatisvcepresenting causes of natural disasters,
such as hurricane, cyclone, drought, flooding watentionally not included in our list of
keywords, in order to concentrate only on exogerfagtors influencing disasters, such as
weather, pollution, geography, etc. The low uskeyfwords belonging to environmental situ-
ational factors may be due to the fact that tharenment is a rather specific problem, af-
fecting only some particular disasters settingoriais and Fritz (2006) mention that disasters
occurring on large geographic areas increase thmplexity of the logistical response. Geog-
raphy and weather is also important when solvingimg problems (Smirnoet al, 2007) or
facility location problems (Gormeet al, 2011). Topography also has a strong influence on
the logistics response, as mountainous areas &mgbe are much harder to reach than plains
(Balcik et al, 2010, Nolzet al, 2010, Tatham, 2009, Thévenaz and Resodihardjf)20

The quantitative methodology based on the relativ@irrence of keywords shows different
results than the absolute one, because it aindetdify the main situational factor addressed
in each paper. This analysis shows that the sHgpapers focusing on each of the different
situational factors is quite well equilibrated. Tdere however some differences which we

will discuss now.

The infrastructure situational factors are focusedn the highest proportion of papers (32%),
which is certainly due to the fact that simulataord modelling problems are generally related
to infrastructure, as for example routing problef@zdamar, 2011, Trautsamwiesar al,
2011, Tzenget al, 2007), scheduling problems (Hu, 2011, Yan anch,SB009) or facility
location problems (Gérmezt al, 2011, Horner and Downs, 2010, Mete and Zabin2@¢0).
This is demonstrated by the fact that 53% of theepgafocusing on infrastructure situational
factors use this methodology (compared to 46% enftii selection of papers). Interestingly,
conceptual research papers are underrepresentetyah®papers focusing on this situational

factor (6%, compared to 24% in the full selectibpapers).

The environmental situational factors are focusednothe second highest proportion of pa-
pers (26%). As mentioned earlier, this can be éxethby the fact that environmental aspects
are rather specific problems, and are thereforased on only in specific studies. Such pa-
pers describe the use of meteorological data fepging to disasters (Lodree and Taskin,
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2009, McCoy, 2008, Taskin and Lodree, 2011), thallenges posed by geographic disper-
sion of disaster operations (Thomas and Fritz, 20@ der Laaret al, 2009, Walker and
Harland, 2008) or specific climatic or topographanditions in the area of operation affect-
ing the disaster response (Bengtial, 2009, Listou, 2008, Tatham, 2009). Interestinghg
mitigation and preparation phase of disaster manageis overrepresented in this situational
factor (28%, compared to 19% in the full selectodipapers), showing that environment data
are of particular interest in preparing for a disas

The governmental situational factors are focusethahe third highest proportion of papers
(23%). Several papers focus on country specifiagles settings (Dadzie, 1998, Seekins,
2009, Seybolt, 2009), on the reliance of reliefamigations on governments (Kovacs and
Tatham, 2009b, Long and Wood, 1995, Stephenson5)200 on the problem posed by
corruption at the government level (Whybark, 200f)e majority of the papers focusing on
this situational factor use conceptual researchagain methodology (54%, compared to 24%
in the full selection of papers), which is explaingy the fact that governmental factors are
conceptual in nature and can hardly be addressedgh tools such as simulation and mod-
elling. Case studies are also often representddisnsituational factor (32%, compared to
23% in the full selection of papers), as they aadigularly useful to study highly complex
settings (Stuaret al, 2002).

Although the socio-economic situational factors mm@ntioned in most of the papers in our
selection, the lowest proportion of papers in alecion (19%) concentrate specifically on
this factor. Even though socio-economic situatidaators play a role in most disasters, they
were not often recognized as the most importanasdnal factor impacting humanitarian
logistics. Most of the papers focusing on this ¢opiention the importance of culture in the
collaboration inside and between organisationsafAdt al, 2009, Dowty and Wallace, 2010,
Maon et al, 2009, Perry, 2007, Sandwell, 2011, Tatham andgHtmn, 2011, Tatham and
Kovacs, 2010). The importance of ethnicity andgieh is also mentioned in some studies
(Albala-Bertrand, 2000, Altagt al, 2009). Topics such as gender (Kandiyoti, 200A/8€s
and Tatham, 2009a, Kovacs and Tatham, 2010) apgesent a part of the studies on the so-
cio-economic situational factors, as well as thererctions between humanitarian logistics
and the local economy (Herlin and Pazirandeh, 2&®acset al, 2010). Conceptual re-
search is the most used methodology for studyiigy dhuational factor (50%, compare to
24% in the full selection of papers). Socio-econoaiiuational factors are also conceptual in

nature and can hardly be addressed though simulata modelling methods. Papers
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focusing on the reconstruction phase are overrepted in this situational factor (15%,
compared to 6% in the full selection of papersgaose the importance of the socio-economic
factors of a country is higher during this phassentburing the response phase.

As a conclusion to this discussion section, somédtions of our review are presented. First,
the decision to concentrate on academic journalkec in at least one of the major journal
guality rankings may exclude some interesting dbutions. The use of multiple rankings
and the inclusion of new unranked journals showdédver reduce this risk and improve the
representativeness of our selection. Another plesdifmitation for the qualitative content
analysis of the papers (five first structural disiens) is that the reading of the abstracts and
conclusions may not be totally representative effthll content of papers. This risk is how-
ever limited, because we performed a more comm@ggnination when the abstracts and
conclusions did not clearly provide the informatie needed for our classification. Also,
even though content analysis is one of the mostablbe methodologies existing for con-
ducting qualitative text analysis, it neverthel@sgolves subjective decisions from the re-
searcher (e.g., academic judgement for classifgingaper in one or the other category),
which represents a limitation of this methodology.

The quantitative analysis of the keywords leadmghie definition of the most studied situa-
tional factor also has some limitations. First, thwice of keywords related to each situa-
tional factor may have a selection bias. This Hak however been mitigated by conducting
the process independently by three different rebeas. Second, the word count method is
not able to distinguish the context in which therd#oare used. Even though keywords with a
possible ambiguous meaning were removed, it i$ pissible that some words were at-
tributed falsely to a specific situational factbr.order to avoid this, a manual screening has
been conducted in the selected papers, and whemgamis keywords were observed, they
were removed from the count. Finally, although fingr situational factors presented in our
theoretical framework were derived from the litaerat the validity of these constructs has not

yet been measured, and could therefore be furtisézd.
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4.6. Summary

When returning to the research questions presentde® beginning of the section, we see that
previously published literature reviews provide fukdindings and suggestions for further
research. However, only two of them focus spedlfican humanitarian logistics. Also, be-
cause they were published some years ago, or ledhayg did concentrate on a limited
scope, some of these reviews analyse only a linmtedber of papers. Finally, each of these
reviews concentrate on specific aspects of theatitee, but none of them covers in particular
the situational factors encountered in disastexcédd areas, a topic which this study analyses

in detail.

We found that the most studied areas so far aref igberations, in particular sudden onset
natural disasters, with a major focus on the désasisponse phase. Modelling and simulation
constitute the most often used methodology. Thevkegs occurring most often in our selec-
tion of papers are related to socio-economic aneigwnental situational factors, which play
a central role in most disasters. However, we fotlred a similar number of papers focus
specifically on each of these factors, in otherdsathat the repartition between the different
situational factors studied so far is well equdited. There is however a slightly higher
proportion of papers focusing specifically on istracture as well as environmental

situational factors.

Based on our content analysis of the literature suggest that more attention be paid to the
logistics of continuous aid operations, that moveus be put on slow onset man-made
disasters and that the case study and survey nutgiels be increasingly used to collect
empirical knowledge. We also think that the recartion phase and its sustainability should
be studied more. Finally, while governmental ancie@conomic situational factors are men-
tioned in most of the papers, we suggest that repeeific studies concentrate on these fac-

tors in the future, in order to develop the knowledh this field.
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5. The impact of import barriers on humanitarian logistics

Empirical evidence shows that the governments ahtiees affected by disasters sometimes
impose restrictions on the operations of NGOs (Brat1989, Kovacs and Spens, 2009,
Whybark, 2007). Such restrictions are often infiesh by political agendas, which is
undesirable as it can strongly affect the abilityedief organizations to respond to the needs
of beneficiaries. Tomasini and Van Wassenhove (RG04 example, call for a depoliticizing
of relief operations in order to keep them in lmgh humanitarian principles (neutrality, hu-
manity, impartiality) and reduce the risk of mangiion by different stakeholders. Similarly,
Kovacs and Spens (2011b) suggest that more coasmershould be given to the role of
political science in humanitarian logistics. Thssdlso confirmed by Seekins (2009) who,
based on his study of Cyclone Nargis, concludes“tha case of Myanmar shows that treat-
ing natural disasters as non-political issues imistaken approach.

In addition to these governmental influences memtbin literature, the importance of this
topic was also confirmed by practice. Indeed, oamdmitarian organization (Organization
A), which we know from a previous research proj&ithodlet al, 2010), informed us that
import barriers affected the efficiency and effeetiess of their humanitarian logistics activi-
ties. Different representatives of this organizatioentioned that in one particular program
(Chad), the organization experienced a three-mdeltly due to import barriers, which led to
an unforeseen additional financial cost of 30%hef budget. According to these staff mem-
bers, the beneficiaries where directly impactedh®ydelay and its resulting cost, as the or-
ganization had a limited budget and could therefooxide less assistance.

Despite the importance of the topic for both p@etaind academia, no specific study has yet
focused on the governmental situational factorscaifig humanitarian logistics (as found in
Section 4). In order to fill this gap, this sectiohthe thesis aims to analyse one particular
type of politically influenced restriction, nameiyport barriers which governments can use
to restrict the activities of relief organizatioasd also to divert foreign aid from beneficiaries
(Bratton, 1989, Kalyvitis and Vlachaki, 2012, Loaigd Wood, 1995).

Through a multiple case study research conductedngnfiour relief organizations at the
headquarters level and at the program level infooes country, Chad, this section tries to
answer to the following questions: (2.1) Do impuoatriers always have a negative impact on
beneficiaries? (2.2) If not, under what circumstmcan import barriers be beneficial to the
beneficiaries? (2.3) How can import barriers bedbieral to the beneficiaries?
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(2.4) Why do import barriers impact differently different relief organizations in the same
country? (2.5) What are the characteristics of gavents that explain the strength of import
barriers and restrictions imposed on relief orgatnns?

In order to answer these questions, we first pteseroverview of the relevant theory. Then
we present the case study research methodologysead; and situate this section within the
broader conceptual research framework developdbisnthesis (as presented in Section 3).
After this, we present the main results of our gsial based on six propositions that were
tested, and discuss the results. Finally, the@@etnds with a summary of the main findings.

This section is based on a working paper whichursenitly being prepared for submission to
a journal (Kunz and Reiner). An earlier versiortho$ contribution had also been presented at
the 17" Working Seminar on Production Economics in InnskflAT (Kunz and Reiner,
2012a).

5.1. Theoretical background

Several authors consider that the impact of thallgovernments on humanitarian logistics is
particularly strong (e.g., Kovacs and Spens, 2086ekins, 2009, Tomasini and Van
Wassenhove, 2004, Whybark, 2007). For example,rgavents can support the activities of
relief organizations through the military (KovaasdaSpens, 2007), can coordinate efforts
during the relief operation (Oloruntoba, 2010, Temaand Van Wassenhove, 2003), and can
regulate NGO activities in order to increase tipeafessionalism (Abbey, 2008). On the other
hand, governments can also restrict and limit tiivities of relief organizations by different
means, sometimes closely linked to the politicalagion in a territory. Some governments
use famine as a weapon against civil populationd,tey to control and limit the distribution
of food (Murray, 2005). In Somalia for example i@ebrganizations had to use large quanti-
ties of food supplies to bribe local warlords, mler to get access to the victims (Long and
Wood, 1995). In another case, when Cyclone Nargidpianmar in 2008, the government
tried to restrict and control the delivery of réleed to survivors because it prioritized national
state security over human security (B=yal, 2012, Seekins, 2009).

There are also governmental restrictions whichless dependent on the political agenda of
governments. The most widely known forms of restits imposed by governments are im-

port barriers, which include tariff and non-tatitirriers. While tariff barriers (duties collected
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on imported goods) have been reducing during tbiet¥eo decades, a simultaneous increase
in non-tariff barriers has been observed (Wahgl, 2011), resulting from multilateral tariff
reduction following the GATT and WTO negotiatioMglo and Grether, 2000). In the field
of humanitarian relief aid, non-tariff barriers ¢dor example, be imposed through long and
complex customs clearance procedures, restricionthe import of specific items such as
medicines or telecommunications equipment, or loypirements for specific documentation.
Often, humanitarian supplies are partially exemgted tariff barriers; however, literature
shows that relief organizations are generally aomtfrd with some forms of non-tariff barri-

ers, and these can have a major impact.

Kovacs and Spens (2009) found that the lack of gxtiem from customs duties on the import
of relief items limits the ability of relief orgarations to build up warehouses during the pre-
paredness phase. Kovacs and Tatham (2009b) considerthe negotiation of customs
agreements with governments is a useful step whighnizations can undertake in prepara-
tion for a disaster, in order to reduce customarelece delays once a disaster hits. These long
delays were also mentioned by Van Wassenhove (2006)cites the example of the Asian
Tsunami in 2004, where one third of the containeith relief items were still blocked at
customs five months after the disaster. He statmsissues such as getting customs clearance
can slow down the initial response phase afterraamitarian crisis. The importance of cus-
toms clearance procedures in humanitarian logisgcalso recognized by Thomas and
Kopczak (2005), who consider it to be a centralagtin the humanitarian logistics function.
Duranet al. (2011) cite political stability and customs redidas as major decision criteria
for defining the best location for pre-positionireief supplies. Long and Wood (1995) give
an example of non-tariff barriers in Ethiopia, wieelief organizations had to provide certifi-
cates of non-radioactivity for the food importedoirthe country during a disaster relief pro-
gram. Similarly, during the 2002 food crisis in 8wern Africa, food shipments to Zambia
had to be suspended by the UN World Food Progra(wiiteP) because the maize was ge-
netically modified, which was not acceptable fa& #ambian government (Tomasini and Van
Wassenhove, 2009a). Another form of non-tariff ieasr can be observed in fleet procure-
ment. Even though relief organizations usually getuty-free status, they have to register
their vehicles through a long governmental procedwrhich may take 3 to 6 months

(Pedraza-Martinez and Van Wassenhove, 2012).

In addition to import barriers, governments may oger tools to control and limit the activi-

ties of relief organizations. These restrictioni mot be covered in detail here, but it is worth
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mentioning some of them. Barriers to access formgle, either limiting the entry of relief
organizations or humanitarian workers, are usedome countries. In Ghana, international
relief organizations are only authorized to enber country once the government has declared
a state of emergency (Kovacs and Spens, 2009pvAal Cyclone Nargis in Myanmar, the
government imposed long visa application processeaid workers (Seekins, 2009). These
specific kinds of limitations may be partly undarsdable, but they dramatically increase the
response time in a disaster. Extreme bureaucragc@muption are other governmental situ-
ational factors which influence the logistical aittes of humanitarian organizations during
disaster relief operations (Long and Wood, 1995tkemperet al, 2011, Whybark, 2007).

This short overview of existing literature showsttlyovernmental influences, in particular

import barriers, are relevant problems requiringerattention from academic research.

5.2. Methodology

As presented above, academic literature demonstita¢estrong impact of governmental fac-
tors, in particular import barriers, on humanitar@erations. However, no empirical investi-
gation has yet corroborated these findings. Based single case study as well as other re-
search work (Schodét al, 2010) carried out with a humanitarian organizatcmnfronted
with import barriers, we identified situations inhiwh such governmental factors have a
strong impact on humanitarian logistics. Thesadahitnpressions were by no way sufficient
to build theory, and additional empirical data adbe collected in order to confirm our initial
findings. However, due to the lack of previous sgadocusing on this topic, the study had to
be an explorative one, therefore we had to exctbdesurvey methodology, for which exist-
ing variables and relations to test are neededzé@002). This lack of previous knowledge
on the topic justified the use of an exploratorpraach such as case studies which give the
chance to identify unexpected variables and relahps (Vosst al, 2002). Also, the case
study methodology is particularly well fitted fonaysing highly complex subjects (Stuatt
al., 2002), such as the one of import barriers whictuide several actors (governments, do-
nors, relief organizations) interacting in diffetesctivities (customs clearance, advocacy,
fundraising, etc.). Given this high level of comptg and numerous interactions, the issue of
governmental factors, in particular import barrjezannot be studied out of its context and
therefore has to be investigated in its naturdirgptCase study research methodology allows

such in-context analysis (Yin, 2009), in opposittonmathematical modelling for example
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where the problem under study has to be isolatddaien out of its context. Case study re-
search also allows to develop theory through olagienv of actual practices (Meredith, 1998),
which is particularly useful in an explorative pbashere the relevant theory is not yet
known. Finally, this research on governmental sitmal factors deals primarily with “why”,
“what” and “how” questions, to which case studyea@sh can answer particularly well (Voss
et al, 2002).

Based on the reasons presented above, we found thattiple case study research method-
ology was the optimal method to be used for ouestigation.

This research was conducted using a clearly strettdesign, based on the available publi-
cations on case study research (Baettl, 2011, Eisenhardt, 1989, Stuattal, 2002, Voss
et al, 2002, Yin, 2009), in order to ensure quality ennis of reliability and validity and, in
the end, to generate theory (Gibketrail, 2008).

Based on the strong impact of import barriers eepeed by Organization A, we decided to
conduct an exploratory single case study with dinganization, with the aim of investigating
this problem more in detail. For this exploratohape, we analysed the problem encountered
by this organization in Chad over a period of mmenths, including one trip to the field dur-
ing which we performed initial interviews with tipgogram manager, the project manager as
well as the logistics assistant. We also met vhin CEO and the administration manager of
the organization during this time, in order to getide insight of this specific problem and to
design our research accordingly. A meeting was @salucted with the governmental agency
responsible for supervising the work of this orgation in its country of operation. The im-
pressions gathered during this initial process vieamgulated with secondary data provided
by the organization, such as activity reports aesietters.

This initial exploratory phase in Organization Avgaus an understanding of the fundamental
problem in one, relatively young and small reliefanization, but was by no way sufficient
to generate a valid theory. Based on findings flid@nature saying that large firms can over-
come costs resulting from trade barriers easier ffmall firms (Chaney, 2008), we were ex-
pecting the size, and indirectly also the age efdlhganization to play a central role in its
ability to deal with import barriers. Therefore, wecided to conduct a larger scale, multiple
case study research among longer established eget l®lief organizations. For this, we ap-
plied a theoretical sampling, where cases are chimseheoretical and not statistical reasons.

Following the polar type sampling approach desdibey Eisenhardt (1989), who
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recommends the selection of four to ten extreme oaganizations in order to fill theoretical

categories, we chose cases which could replicagetend our emergent theory. We therefore
decided to start our investigation with a totafair case organizations, and to eventually add
some more in the event that we had not achieveardtieal saturation, in other words the

point where incremental learning from an additiocase is minimal. At the end of the data
collection process described below, we noticed Wehad reached this point as we did not
collect much new insights from the last case ogtion. We therefore decided not to add

more cases.

5.2.1. Sample selection

In addition to Organization A, three other relieganizations were identified through a sam-
ple selection process based on secondary docuntemtghis, and according to our initial
expectations that age and size of organizationddauoel important factors, we selected six of
the largest and longest established organizatieadduartered in Europe which had a current
or past program in Chad, our focus country. We ésk® research assistants to analyze and
code activity reports, program reports and newelett each of these six relief organizations.
These assistants had not been previously involwetie framework development and were
not familiarized with the issue of governmentaluehces and import barriers. This was done
in order to increase external validity, as thesdec® would not be tempted to subjectively
over-identify government related problems. Thes#ec® were asked to identify situations in
which efficiency and effectiveness of humanitariagistics were affected, within 12 to 14
public documents of each organization. A total ®® Zuch problems were identified during
this process, from 76 secondary documents. Themagbistants had to classify each of these
problems into one of the eight categories listedable 5.1. This was done individually by
three persons on each report, and if the interfioetaf the analysts diverged, a consensus
was sought through a group meeting among six ass$sstin 80% of the identified problems,
all three coders independently assigned the sategarg. This high inter-coder reliability
was confirmed by a Fleiss’ Kappa of 0.81, whichaiszording to Landis and Koch (1977), an
“almost perfect agreement” between coders.

One of the types of problem identified in repoddabeled “Government”, and contains all
situations where actions from the local governmegacted efficiency and effectiveness of
humanitarian logistics. Based on the results ofliteature review as well as the strong im-

pact of this issue on efficiency and effectivenstged by Organization A, we decided to
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focus on this category. Table 5.1 confirms the higpact of this problem, as government
related impacts on efficiency and effectivenesslaeehird most mentioned problem by relief
organizations, despite the high diplomatic risklaed in making such public statements.

TABLE 5.1:PROBLEMS IDENTIFIED IN REPORTS

Type of problems Frequency of problems

Safety 32.4%

Infrastructure 18.3%
Government 14.2%

Coordination 10.5%
Management 10.0%
Staff 6.8%
Finance 4.6%
Equipment 3.2%

In order to make sure that the phenomenon unddy stould be “transparently observable”

(Eisenhardt, 1989), we selected the three orgaoimivhich mentioned the highest propor-

tion of issues related to governments in theirctdfi publications, and also fit with our theo-

retical sampling mechanism presented earlier. Ttiese relief organizations were contacted,

and all agreed to participate in this study, iniadid to Organization A. Table 5.2 gives a

short overview of these four case organizationgaBse of the sensitivity of the data we col-

lected, anonymity of the results was guaranteeddgarticipating organizations.

TABLE 5.2:KEY FIGURES OF SELECTED CASE ORGANIZATIONS

Org. A Org. B Org. C Org. D
Number of countries of activity 3 80 20 43
Yearly budget, in million USD 2 >500 160 150
State donations 55% 92% 25% 35%
Private and other donations 45% 8% 75% 65%
VI\\llilérgber of international staff world 15 2.000 550 300
Number of national staff worldwide 12 10,000 3,700 1,700
Age of Chad program 1 year 30 years 20 years 3 years
Number of international staff in Chad 2 24 35 8
Number of national staff in Chad 10 120 480 50
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Organization A is a young organization, workinghe response and recovery phases of man-
made disasters. It is working in the field of humenean mine clearance, and has programs in
Africa and the Balkans. This organization emplogysriternational and 10 national staff (one
program) and runs on a yearly budget of 2 millioB8DJ It has had a presence in the focus
country (Chad) since the end of 2010.

Organization B is a longer established organizatraorking mainly in the response phase of
man-made disasters. It operates worldwide, anthéadate extends from assistance to the
victims of wars (health services and food) to adweycand prevention (training of armed
forces or diplomatic activities). It has over 2,0@fernational staff and more than 10,000
national staff, and it runs on a yearly budget\a#rdc00 million USD. It has had a presence in
Chad since 1980.

Organization C provides medical emergency servicdseneficiaries in the response and re-
covery phases of man-made and natural disastersai@lysis focuses on one national sec-
tion of this organization, which operates in 20 miokes, and employs 550 international staff
and over 3,700 national staff worldwide. It runsagearly budget of 160 million USD, and

has had a presence in our focus country since 1990.

Organization D is providing social and medical sms to beneficiaries in its country of
origin and through programs worldwide. It is maialgtive in development aid, but also runs
some relief programs in the response and recoveaggs of man-made and natural disasters.
Our analysis focuses on one section which runogram at the national level, but also con-
ducts operations in over 40 countries. It emplo§8 Bternational staff and 1,700 national
staff, and runs on a yearly budget of 150 millioBJ It has had a presence in our focus
country since 2009.

As can be seen in the second part of Table 5.2ptbgrams of these four organizations in
Chad are different in terms of the independentatdeis we chose, namely size and age; this
therefore allows us to fill the different theoretficategories by Eisenhardt (1989). Indeed,
Fig. 5.1 shows that there are two relatively smpedigrams (A and D), but Organization A’s is
younger than the one of Organization D. There ave targe programs (B and C);
Organizations B'’s is older than the one of OrgaireC.

PhD Thesis Nathan KUNZ 62 March 2013



Age
Younger Older
c=Ecs Org. A Org. D
5 g. g.
()
N
“ls
bt Org. C Org. B
-

Figure 5.1: Size and age of programs in Chad

5.2.2. Data collection

The data collection was guided by a structuredrwees protocol based on our conceptual
research framework. We developed questions basdueoexisting literature on humanitarian
logistics, but also included open-ended questiasre the interviewees could express their

own ideas. The interview protocol was validateddsting it with Organization A.

The data collection was carried out during the sewf three months in 2011. Due to differ-
ent organizational structures in each organizates,could not interview exactly the same
function, so we focused more on having intervieweitls similar responsibilities. We tried to
have at least one person in charge of logistics,dmsk officer (i.e., manager in charge for a
specific country/area) and one senior manager.\page summary describing the aim of the
research was sent to each interviewee, howevepoutithiving any information about neither
the conceptual framework nor the hypothesis we @dnd investigate. We experienced a
good cooperation from the interviewees, and onéstiegdirector even organized the inter-
views with three of his colleagues. Table 5.3 shtwvesfunctions we interviewed in each or-
ganization, at the headquarters and the field level

PhD Thesis Nathan KUNZ 63 March 2013



TABLE 5.3:FUNCTION OF STAFF INTERVIEWED IN EACH ORGANIZATION

Org. |Function Level
A |CEO HQ
A |Administrative Director HQ
A |Supply Chain Manager HQ
A |Institutional Advisor HQ
A |Program Manager Chad Field
A |Technical Field Manager Chad Field
B |Head of Sector Logistics, Central & Southern Africa HQ
B |Head of Sector Logistics, East and Central Asia QH
B |Deputy Head of Delegation Chad Field
B |Logistics Manager Chad Field
B |Logistics Assistant Import-Export Chad Field
C | Logistic Director HQ
C |Head of Operational Logistics HQ
C | Head of Supply HQ
C |Coordinator Procurement Unit HQ
C | Logistics Coordinator Chad Field
C |Finance Coordinator Chad Field
D |Head of Logistics Services HQ
D |Desk Officer Africa HQ
D |General Coordinator Chad Field
D |Logistician Chad Field
D |Logistics Assistant Chad Field

The data collection process started at the heatigadevel of the case study organizations.
At this first stage, top and mid-level executive®rav interviewed, such as the CEO,
administrative manager, logistics manager, suppbircmanager, and desk officer. The aim
of these interviews was to gather data from poddigtall the programs of each relief organi-
zation (146 different programs in total). This kdc@ource of data increases the external va-
lidity of our research. These interviews were carned by the main researcher and a research

assistant, who was not informed of the concepesdarch framework and initial hypotheses.

The second step of the data collection was undemtakone focus country, in order to control
as many external variables as possible and to d@goidnany different situational factors that
would be problematic in terms of theory buildindgieTaim of this second stage was to collect
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more in-depth data in order to understand thedoithplexity of the phenomenon. Based on
the experience of Organization A, we selected ar@keAfrican country, Chad, which is still
confronted with a major humanitarian crisis causggolitical instability on its eastern bor-
der, the presence of landmines in the north, amini@ and epidemics in the centre of the
country. These different crises are currently ia tehabilitation phase, but some emergency
programs are still active, such as responses hokerm crisis or to acute malnutrition. In gen-
eral, Chad is experiencing relative political sligpiand its government has the control over
the entire territory. Freedom House, a think taniblighing the yearly “Freedom in the
World” index (Freedom House, 2010), gives this ¢ou political rights score of 7 and a
civil liberties rights score of 6 (7 being the |lstdevel of freedom). Another source, the
Polity IV project (Marshall and Cole, 2011), whiglearly publishes an index about the
authority characteristics of states in the worldfites the Chadian regime as “autocratic”,
with a legitimacy score of 10 (12 being the lowkstel of legitimacy). The “Corruption
Perception Index” published by Transparency Intional (2011), assigns Chad a score of 2
(where 0 is the highest level of perceived corupti which ranks it on position 168 out of
182 states. According to our case organizationppitmbarriers exist in this country, but not
at an extreme level. We believe that this settingleéal to build theory, as an extremely high

level of barriers would have reduced the exteraéithity of our findings.

During the data collection in Chad in autumn 20W&, interviewed post-holders such as
program managers, logistics managers and logistsssstants in each case organization.
Names of these persons were given to us by ouviateees at the headquarters, and contacts
were then taken directly with these persons. Wel tise same interview protocol as for the

headquarters, but focused only on the Chad programs

After transcription, all interview notes were séotrespondents for validation. All but four
interviewees answered in order to confirm the vglidf our notes, and some of them even
did changes in the document. This increases teenalt validity of our data, and also shows a

high involvement of the respondents in the project.

Throughout the whole data collection process, wsuerd a full anonymity and confidential-
ity of the data collected. All interview transcspivere named with codes, and no recogniza-
ble elements were mentioned on them. A signed denfiality commitment signed by the
authors and the research assistant was handedoozach respondent before the interview, in
order to make them feel comfortable and allowingnmhto speak freely about these sensitive
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topics. One respondent even acknowledged thesdseéfier the interview: “We appreciate

your understanding of the sensitive nature of saih¢éhese elements” (Respondent from
Organization B, by email, 08.11.2011). This higinfadence increases the validity of the data,
as the respondent does not fear that his answald be communicated to the government or
to any other stakeholder. This rigorous procesdledarespondents to speak openly about

sensitive issues such as corruption, or specibblems with the government.

After validation of the interview transcripts byetlmespondents, we saved them in our case
study database in order to have all data centsttliyed and make the information easier to

retrieve and analyse later on.

As presented in Table 5.4, five or six people weterviewed in each organization, and there
were 22 interviews in total (12 at the headquartedsn Chad) carried out in over 24 hours of

interviewing.

TABLE 5.4:NUMBER OF INTERVIEWEES IN EACH ORGANIZATION

Org. A Org. B Org. C Org. D Total
Interviews at HQ 4 2 4 2 12
Interviews in Chad 2 3 2 3 10
Total number interviews 6 5 6 5 22
Interview time [h] 7h 6h 6h 5h 24h

In addition, we also interviewed the Chadian Miaisbf Territory, Mr. Assane Ngueadoum,
as well as the former European Union’s Special Bsgntative for Sudan and Darfur, Mr.
Pekka Haavisto, in order to incorporate the pofntiew of both local and international gov-
ernmental institutions. These interviews helpedoudevelop a balanced view of the motiva-

tion of governments in imposing import barriersrehef organizations.

In addition to these primary sources of data, seapndata such as activity reports, websites

or newsletters were also collected in order togidate the findings from the interviews.

5.2.3. Dataanalysis

As the interview protocol already contained quesion the key variables of interest, exten-
sive coding work for the data analysis was not se&e/. Data triangulation between inter-
viewees and an initial interpretation was conduategach case. Both the main researcher and

the research assistant separately analyzed theaatacompared their results. At the time of
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the data analysis, the research assistant hadtmknowledge gained during the interviews,
but was not yet informed about the hypothesis uUwithgy the research, nor the conceptual
research framework. We first tried to identify ansensus view arising from all the answers
and the secondary data relating to each intervigesiipn, and combined it into one consen-
sus statement for each organization. Contradicaswers were identified and listed, and the
most often cited answer was taken as consensuahfdr question. Differences mainly came
from the fact that the headquarters interviews petvall countries where the NGO operates,
whereas the interviews at the program level comated only on Chad. Sometimes differ-

ences in responses also arouse because some resizonere less involved in a particular

topic, and thus did have only a superficial knowkedf the matter. All such biases were
identified and listed in the interview databaseoider to keep the full richness of the data, we

kept all contradictory statements in a specifitdfien order not to lose any information.

After this internal case analysis, a cross-casé/sisavas performed for all variables in order
to identify patterns (Eisenhardt, 1989). Relatiopstbetween them were identified, based on
the conceptual framework that was initially develdpBYy testing these relationships for each
case, we tried to reject each of our propositibolgowing Popper’s (1959) recommendation.
The propositions which could not be rejected wereepted, and these could therefore con-

tribute to building new theory.

5.24. Quality

Table 5.5 summarizes the actions that were tak@rctease quality of the research according
to different criteria, based on literature on qtyaéind rigor in case study research. These ac-

tions and criteria are presented in detail below.

Internal validity, also called “logical validity” yYin (2009), refers to the validity of the
causal relationships between the variables andrébalts (Gibbert and Ruigrok, 2010).
Eisenhardt (1989) recommends to link the empireallts with existing literature, in order to
enhance the internal validity. We did this by comsting our research framework on a broad
body of literature, both from the field of humamisa logistics, NGO-government relation-
ships, as well as economical literature on tradeidra in development aid. This literature
was also included into our analysis and discussforsults. Starting our research with a clear
conceptual research framework helped us to haveaa mitial idea of the relationship we
wanted to test, and thus to increase internal ¥al{®¥in, 2009). We also increased internal

validity in our study by seeking convergence betweer initially developed propositions and
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the empirically observed patterns (Gibbert and Rikig2010). Following Popper’s (1959)
critical rationalism, we tried to falsify our progitons with all our case organizations, and
only when this was not possible we accepted thegsition. When a proposition could be

falsified, we developed a new one which includecka variable.

External validity, often also called “generalizélyil, refers to the validity of the results in
other settings. According to Yin (2009), case stadilo not allow for statistical generaliza-
tion, i.e., inferring conclusions from a sampleatpopulation. However, case studies allow for
analytical generalization, what is the general@atirom empirical observations to theory,
rather than to the whole population (Yin, 2009).r Gheoretical sampling mechanism and
case selection process aimed at filling theoreteéégories (i.e., size, age and type of activi-
ties) increases generalizability, as we tried tdude different type of organizations. With our
four case organizations, we have enough casesraje theory (Eisenhardt, 1989). Moreo-
ver, these organizations gave us access to pdterit#6 different programs worldwide. We
conducted our interviews until we achieved “théiosg saturation”, in other words when the
marginal increase of information from each addgianterview became minimal (Eisenhardt,

1989), which increases external validity.

Construct validity can be defined as the extenwloch constructs are reliably measuring
what the researchers want to measure, or the etdemhich a research provides a correct
observation of reality (Denzin and Lincoln, 1994ipkert and Ruigrok, 2010). Following
Eisenhardt's (1989) recommendation, we used maltgdurces of evidence to measure
constructs. For example, the size of case orgaomatvas measured as a combination of
different figures such as budget, number of natiand international employees. These data
were collected during the interviews, and triangedawith figures found from secondary
sources of data, which also increases construdtlityal(Yin, 2009). Using a structured
interview protocol for all interviews also improvednstruct validity, as we received answers
from different persons to the same questions. Theswers were then compared within the
case, and triangulated between each other. Wheveggohg answer was found, we tried to
understand the reasons for these differences,raatlto find one consensual answer. If this
was not possible, we noted this divergence in esearch database, in order to keep the full
richness of the data for the analysis. Triangutati@s also facilitated as we conducted the
interviews ourselves, which allowed us to collechrinsights into the culture of each
organization. This observation led to the developm@ propositions which were totally

unexpected before the start of the data collegirogess. A clear chain of evidence is another
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way to ensure construct validity (Gibbert and Roigr2010, Yin, 2009), and this was
achieved by clearly describing our sampling and@ d@atlection process, as well as presenting

how we developed our propositions.

Reliability can also be defined as the absenceawndlom error, enabling other researcher to
arrive to the same results if conducting the sameéysagain (i.e., repeatability) (Denzin and
Lincoln, 1994). Doing a large part of the interveewgether with a research assistant which
was not informed about the initial propositionsreased the reliability. The interviews were
tape recorded, and in case of doubt during theewng of the interview transcript, the re-
searchers went back to the tape to check what &l said. The interview transcripts were
validated by the respondents in order to make theeanterviewers did not misinterpret any
answer. The final draft of the paper was sent te oespondent in each organization
(generally the most senior respondent), and wedakkethe validation of the paper by each
organization. Additionally, we proposed these pessitdo comment the paper, and in one case
interesting remarks emerged from the process auldl de integrated in the final version of
the paper. Our structured interview protocol inelddseveral fixed-choice answers, such as
five points Likert scales to assess the strengtffetts, or specific categories to choose from.
The structure given by the interview protocol pd®d clear structured results, with each
answer corresponding to a particular variable. &oee we could avoid going through an
intensive coding work. The within case analysis amdsequent data reduction was performed
by the assistant and one researcher, and for thes @ase pattern matching, an additional
researcher joined the team. According to SilverrfZf05), these choices increase reliability
of case study research. Gibbert and Ruigrok (2688 that transparency and replication are
the key concepts which ensure reliability. Tranepay can be achieved through a precise
documentation of how the whole research processcaaducted, which we did earlier in this
section, by describing in detail our methodologggasss. Replication is ensured through a
well-organized data base, allowing another researth retrieve the information easily. In
order to ensure confidentiality, we built a firstadbase containing all interviewees’ name,
organizations, the place and date of each interv@swvell as the name of the interviewers. A
second database contains all interview transcaptaell as the within case analysis, with no
recognizable element. The data are organized sthignaare easy to retrieve and analyze, and

if needed at a later stage, to be used by anotsearcher.
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TABLE 5.5:ACTIONS TAKEN TO INCREASE QUALITY OF RESEARCH

Criteria Actions

Internal validity | - Link empirical results with existing literature
- Develop propositions based on a conceptual resdanciework

- Seek convergence between propositions and empyricbserved pat-
terns

External validity | - Collect data at headquarters, from potentially prgyrams worldwide
- Apply theoretical sampling mechanism, filling thetical categories
- Collect data until theoretical saturation is reathe

Construct validity| - Triangulate between multiple sources of evidence
- Use a structured interview protocol
- Maintain a clear chain of evidence

Reliability - Conduct data collection and analysis with two redesars
- Validate interview notes by respondents
- Validate final draft of the paper by case organaret

- Integrate suggestions from case organizationsnal fvesion of the
paper

- Use a structured interview protocol containing éixahoice answers

- Allow replication through precise documentationtioé research pro-
cess

5.3. Model

The model presented in Fig. 5.2 is based on theeginal research framework previously
developed in Section 3. This model was slightlypaeld for this section, as we concentrate
only on one particular governmental situationaktdagcnamely the import barriers set by the
local governments. The dashed parts in this figemresent constructs and relationships

which have an impact but are not covered in thitice.
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Figure 5.2: Case Study model (based on framewagk,31)

We focused on how the imports barriers influenaeghrformance of relief organizations, in

other words, on their ability to answer to beneii@s’ requirements with their enablers.

This model enabled us to develop several propositiszvhich were compared with the em-
pirically observed patterns. We also used this éaork to develop the structured case study

protocol that guided us through our research.

5.4. Results

The following propositions were developed basedoon case study mode, and then tested

through the interviews.

5.4.1. [P1.1] Import barriers always have a negative impact on beneficiaries.

This initial proposition came to mind while analygiOrganization A. Based on expert opin-
ion from within the organization we found that innpbarriers have a strong impact on the
performance of their operation, in other words logirtability to respond to the requirements
of beneficiaries, both in terms of effectivenesd afficiency. Managers of this organization

estimated that in the Chad program, they lost 2e8ths and up to 30% of their operational

PhD Thesis Nathan KUNZ 71 March 2013



budget because of import barriers. We tried toicap@ this finding in the other case organi-
zations, and found some evidence supporting thegsitbon, however at very different levels,

as can be seen in Table 5.6. On a five-point Ligeale, Organization A evaluated the impact
of import barriers on effectiveness and efficieatyl and 4.2 (strong); Organization B evalu-
ated it at 2.2 and 1.8 (weak); Organization C @tad 3.1 (moderate); and Organization D at
3.1 and 3 (moderate). Based on these results, maucte that import barriers have an impact
on the performance of operations. For exampletithe spent dealing with import barriers

(e.g., customs clearance) and the money spentliey eeganizations in paying duties leaves
less time and money for satisfying the requirementthe beneficiaries. Therefore, there is

clearly a negative impact on beneficiaries.

TABLE 5.6:IMPACT OF IMPORT BARRIERS ON PERFORMANCE DIMENSIONAVERAGE (RANGE OF ANSWER$

Impact on ... Org. A Org. B Org. C Org. D
1: no impact

5: very strong impact

Effectiveness 4(3-5) 22((15-4) 2.6 (2-3.5) 3.1(2-4)
Efficiency 4.2 (4-5) 1.8(1-3.5) 31(2-45 3(3)

Several statements from respondents confirm thigitnes impact of import barriers on the
relief organizations’ ability to respond to the deef beneficiaries. However, there are also
answers pointing to the positive effects of thesibrs for the protection of the beneficiaries.
When speaking about the case of Ethiopia, the cwatar of the procurement unit of
Organization C said that “the FMHACHood and medicines regulation authoritgpt spe-
cific regulations in terms of importation of medies in 2004, after experiencing that a lot of
low quality and expired medicines were sent to d&ila in the past.” This opinion is shared
by respondents from other organizations, such a&s hibad of one logistics sector at
Organization B, who was of the opinion that, “Gaweents may want to legitimately protect
their population, for example by restricting thepimntation of GMO food.” This point of view
was also confirmed by the Chadian Minister of Teryi: “For humanitarian supplies, our
motivation is mainly to control the quality of tiygeods which are imported, to make sure that
they do not cause health problems to our populdtProtection of the local economy is also
mentioned by interviewees from Organizations Bn@ B. According to the logistics director
of Organization C, one of the reasons for goverritmmnimpose non-tariff barriers is to make

sure that imported items correspond to nationaidsteds known to the population and which
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the national professionals are able to use, andthiese are labelled in the official national

language(s).

Although import barriers have a negative impacttlom effectiveness and efficiency of hu-
manitarian logistics operations and in turn on liersies, various statements from relief
organizations and from the Chadian government lgi@@monstrate that import barriers can
have positive effects in some circumstances. Theggfve have to reject our first proposition,

and will try to develop a more specific proposition

5.4.2. [P1.2] Duringthe immediate response phase of a disaster (short term), import
barriers have a negative impact on beneficiaries.

In case of an emergency, during or right afterrgdacale disaster, the needs of beneficiaries
are so large that only a major response from iatenal relief organizations can help allevi-
ate the sufferings and reduce the number of affgotesons. In the case of Haiti for example,
where the government as well as the local relighnizations were themselves affected by
the earthquake, only organizations with externaloweces could bring in the assistance
needed by the victims. In such a case, the spedteatsponse is crucial, and each hour lost

has an impact in terms of the number of victims.

With a delay of two to three months due to impadgedures in Chad, Organization A can be
considered an extreme case, and this was due tad¢héhat it was its first ever importation
process into this country. Organization B mentioagahysical importation process time (time
the goods stay in custom) of three days to two weekaverage, and Organizations C and D
reported a physical importation process time of andree days. In most countries, the gov-
ernment allows relief organizations to go througtpie-clearance process”, for which they
prepare all documents before the goods are shigpetithus avoid perishable goods being
blocked at customs. While such options are usefihe rehabilitation phase of a disaster,
they are not helpful during the immediate respgpisase. Indeed, the total lead time of the
entire clearance process has to be consideredgdiimenimmediate response phase, in other
words, the time needed from first requesting thpdrhauthorization until the goods are de-
livered in the country concerned. According to biead of logistics services of Organization
D this “whole import process usually takes threéotor weeks' Such clearance process lead
times are much too long in an emergency settinggrevieach hour counts in reducing the
number of victims. This problem was confirmed by thead of operational logistics of

Organization C, when he said that, “In standardratpens|i.e., nhon-emergencyjwhen you
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place an order, you plan the lead time with consitifen to the time needed for importation,
so the custom clearance does not have an impaatevw in emergency operations, the im-
pact is quite high.” The logistics director of th@me organization stated that, “When we are
in an emergency setting, it can be problematibete are no previously established relation-
ships with authorities. In such a case, it canlg#ake two to three weeks until the goods are

through customs.”

In addition to these results, we considered aghitha positive effects of import barriers
mentioned earlier, and used them to test our nepgsition. First, the problem of protecting
the population is still relevant, but has howewebé balanced with the survival rate of bene-
ficiaries during the immediate response phaseufropinion, the speed of delivery of food or
medicines, which enables a higher survival ratenase important, on the assumption that a
post-emergency customs clearance process is p&doafter the immediate response phase is
over. Also, the motivation to protect the local mfatturers obviously has no positive impact
in the immediate response phase. In any eventigfveaks in demand in this phase cannot be
covered by local producers, who are sometimestatduy the disaster themselves. Finally, in
a case of emergency, standardization is of secgnugurortance to the massive needs of the

beneficiaries.

Based on the interviews with experts from our aagg@nizations, we could not find any situ-
ation where keeping import barriers had a neutrgbasitive impact in the emergency re-

sponse phase. Thus, we cannot reject this propositi

5.4.3. [P1.3] Duringthe rehabilitation phase of a disaster (medium to long term), import
barriers have a positive impact on beneficiaries.

In the rehabilitation phase following a disastehew relief organizations have a much longer
planning horizon than they had during the emergeassponse phase, the negative effect of
barriers in terms of delays is almost non-existéhts is because the time needed for customs
clearance is integrated into the total lead tinm&l the previously mentioned pre-clearance
process allows relief organizations to reduce tigsggal importation process time to less than
one day. This pre-clearance process is similatsirffects to the inspection of containers at
the point of origin and the early electronic sulsima of shipment information, which guar-
antee higher supply chain security at lower cdste @nd Whang, 2005).

In addition to the positive effect discussed eafie., the protection of beneficiaries), import
barriers can also contribute to protecting the lloeeonomy, as they encourage relief
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organizations to locally purchase the goods thegn&his is beneficial in three ways. First, it
strengthens local supply chains and existing bgsg® Second, it increases the likelihood
that the relief items correspond to the requiresmamid needs of the beneficiaries. Finally, it
forces relief organizations to use standardizeahstewith which the local professionals are

familiar, and which can be maintained in the loagrt, once the foreign staffs have departed.

However, protectionism is often misused, especialhen the barriers favour one individual
company or person instead of benefiting the whiotkistry. This was confirmed by the dep-
uty program manager of the Chad program of Orgéinizd8 who thinks that some import
barriers “are more driven by individual interestssome persons working for the govern-
ment” The head of supply of Organization C holds théenmm that local governments set
restrictions on the importation of specific produrct order to “favour a local producer who is
a friend of somebody in the governmérih the cases described by these respondents, the
local market is often dominated by one or a veralsmumber of monopolistic local manu-
facturers or wholesalers that are close to the mowent and benefit from the import barriers
by reaping large profits. In these conditions, éavgplumes purchased by relief organizations
can lead to an inflationary pressure on local gride such situations, import barriers create
strong market distortions and are obviously notitpesfor the local economy and benefi-
ciaries. In addition, import barriers on mediciradso negatively impact beneficiaries, even
during the rehabilitation phase. The coordinatotha procurement unit of Organization D
estimates that in Ethiopia, the future restrictiamsimportation of medicines recently an-
nounced by that government will allow the organ@ato“ bring in only approximately 30%
of the medical products required for our operationthe worst case, if we cannot find any

agreement with the government, we would even hawatose the program.”

These examples clearly show that even in the leng,timport barriers do not always have a
positive impact on beneficiaries; therefore, weeht&wv reject this proposition, and develop a

new one with more conditions.

5.4.4. [P1.4] Intherehabilitation phase of a disaster (medium to long term), import
barriers on non-medical items have a positive impact on beneficiariesif thereisa
competitive local market able to provide these items at the right quantity, quality and
price.

Based on the findings and the rejection of thepagposition, we added additional conditions
to our proposition. First, this proposition was ied to non-medical items, as medicines

found locally do not always comply with the religrganizations’ internal quality

PhD Thesis Nathan KUNZ 75 March 2013



requirements. In addition, medical supply chaingehaumerous specificities; therefore we
decided to exclude medical items from this propositindeed, import barriers on medicines
must be aligned with import barriers on medical duction equipment and medical
ingredients, otherwise local manufacturers of med& would face unfair competition from
finished medicines imported free of duty (YadavP20 Also, differential pricing applied
between low-income and high-income countries regairstrong means (e.g., import/export
controls) of preventing medicines from flowing baitkm low price to high price markets
(Yadav, 2010).

The second condition for our proposition is tharéhshould be a competitive local market,
which is able to provide the items needed by hutagan organizations at the right quality,
guantity and price. According to Samuelson and Raud (2009), a competitive market can
be defined as a market in which prices and quastéxchanged are defined as equilibrium of
supply and demand, where no firm is large enougiffext the market price. Such a situation
arises when the number of sellers and buyers ge land the products sold are homogenous
(Samuelson and Nordhaus, 2009). These assumptiengiy strict, and we are aware that in
most disaster affected countries such conditiorsrarely encountered. Nevertheless, under
these conditions, and only for non-medical items,expect import barriers to have a positive
impact on the country’s economy in the long termg & the end also on beneficiaries, as
they contribute to protect and reinforce the dmaatfected local economy. Indeed, the vol-
ume of importations will decrease due to importieas, and a higher share of goods will be
purchased from the local market (Melo and GretB@90). When asked about the benefits of
local procurement, respondents from each orgaoizaaid that it allowed them to avoid im-
port barriers. For example, one head of sectostmgi at Organization B stated that local pro-
curement is “much faster because there is no toahapd no custom clearance needed.” The
logistics coordinator for the Chad program at Orgation C said that local procurement
“costs less than to import, because of the impatied.” Based on these and similar state-
ments from each organization, we conclude that mniparriers provide a strong motivation
for relief organizations to procure locally. Theyistics director of Organization C explained
that during recent years there has been a trenardiswmore local procurement, because “the
market changed a lot, and now you find more avhalgboducts everywhere.” This statement
shows that relief organizations are ready to adlagt procurement policies and switch to

local supplies when the appropriate conditionsiandntives are in place.
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Where import barriers encourage relief organizatimmpurchase locally, local industries and
supply chains get stronger and the market beconoes nompetitive. On the condition that
there is a free and competitive market, and theeefow inflationary pressure induced by
local procurement from relief organizations, thasiive development will eventually have a
positive impact on beneficiaries in the long teas,their dependency from foreign suppliers
is reduced. Developing countries hit by disastdtsnohave underdeveloped industries, and
import barriers can help to temporarily protect aesgelop them, for the benefit of the econ-

omy and the population.

As all of our case organizations have stated, itnparriers act as a motivator to purchase
non-medical items locally, and because we couldindtany contradictory evidence from the

interviews, we cannot reject this proposition, uritie specific assumptions we made.

5.4.5. [P2] Import barriers have the strongest impact during theinitial setup phase of a
humanitarian relief operation

Our investigations at Organization A showed thatpghogram they started at the end of 2010
in Chad was strongly impacted upon by import besriend bureaucracy. Because of these
factors, the program experienced a delay of twihtee months, inducing additional costs of
up to 30% of the operational budget. Different ozaswere identified for this strong impact;
among them were import barriers on equipment, tegisn of the organization in the coun-
try, strict labour laws, difficulties in obtainimggistration plates for the vehicles, and so on.
For example, the Chad program manager of Organizaii explained that import barriers
“had a very strong impact [...]. We had for exampldraivel three times to the border to try
to unlock the situation during the importation psg’ According to the administrative
manager, the delays induced by these barrierstaffedeneficiaries, because “we have less
time available to perform the real work, as we caraompensate for delays by working an
additional period of time (budget is fixed and cainibe extended).” After our interviews with
the other organizations, we realized that thisgpativas however not generalized, as all three
other case organizations mentioned only limitecdigieldue to import barriers in this country
(0-14 days for Organization B, 0—3 days for Orgatnin C, and 0—2 days for Organization D).
However, we found that Organization D, whose progia Chad started in 2009, experienced
similar problems during the year they became estadd in Chad. According to the desk
officer in charge of this program: “In Chad, thet-sp of the program was long and

complicated, and we lost a lot of time becausellob@eaucratic steps we had to undergo
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before starting our work. But afterwards, onceladise documents and agreements signed, the

collaboration with the governmental agencies was’OK

When comparing these patterns of response witlaglkes of the programs listed in Table 5.2,
we found that import barriers seem to have lessaghpn longer established programs than
on younger programs such as Organization A’s pragmahich was still in its first year of
operation when the research was conducted, orrttgrgm of Organization D in 2009. From
our sample of four programs in Chad, we did nod fany evidence that contradicted our

proposition.

5.4.6. [P3] Fragile states tend to impose more import barriers and other restrictionson
relief organizationsthan other states

For the third proposition, we tried to understainé teasons why governments impose import
barriers and other restrictions (such as accesselmrextreme bureaucracy, and extreme
control of activities) on relief organizations. Acding to Atack (1999), cooperation with
democratic states, which accept the autonomy asependence of NGOs, is generally easier
than with authoritarian states, which see themnasnées of political stability. Based on this
finding from development literature, we expectedegaments with a lower level of democ-
racy to be more suspicious of relief organizati@ars] to impose more restrictions than other
governments. In order to test this idea, we listed Table 5.7) all countries where
respondents mentioned import barriers and otheemowental restrictions, together with a set
of indices (political, corruption and business degan scores) and the average number of re-
strictions reported in each country. The typesestrictions encountered by each organization

in some of these countries are listed in Appendix C
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TABLE 5.7:POLITICAL, CORRUPTION AND BUSINESS REGULATION SCORES OF STATEVHERE CASE
ORGANIZATIONS WERE CONFRONTED WITH IMPORT RESTRICONS

POLITICAL CORRUPTION | REGULATION Average

Polity State | Polity Score | Freedom | Tl Corruption WB Ease of | number of
Country Fragility (Democracy) | House Status| Perception Doing Business| restrictions
Somalia 25 - Not free 1 - 2
Sudan 24 -2 Not free 1.6 135 2
DRC 23 +5 Not free 2 178 2
Myanmar 22 -6 Not free 15 - 2.3
Chad 22 -2 Not free 2 183 1.8
Ethiopia 21 +1 Partly-free 2.7 111 2
Liberia 18 +6 Not free 3.2 151 2
Cameroon 16 -4 Not free 25 161 15
Pakistan 15 +6 Partly-free 2.5 105 1
India 13 +9 Free 3.1 132 1
Colombia 12 +7 Partly-free 3.4 42 1
Tanzania 12 -1 Partly-free 3 127 1
North Korea 10 -9 Not free 1 - 1
Senegal 9 +7 Partly-free 2.9 154 1
Israel 8 +10 Free 5.8 34 1
Georgia 8 +6 Partly-free 4.1 16 1
Russia 7 +4 Not Free 2.4 120 1
Bosnia 5 - Partly-free 3.2 125 1

(Libya not shown because of regime change in 2011)

Four indices were used as proxies for the govertethaituational factors. On the political
side, we used the Polity IV dataset (Marshall aadgérs, 2002), and the Freedom in the
World classification (Freedom House, 2010), whiattarding to Howard and Roessler
(2006), are the best existing indices of demociany the political environment, and cover
most countries of the world each year. In additie, also used the Corruption Perception
Index developed by Transparency International (20d&fhich describes the perceived corrup-
tion level of the government, ranging from 0 (coynperceived as highly corrupt) to 10
(country perceived as very clean). We also analysedousiness regulatory environment in
the different countries, for which we used the EafsBoing Business index published by The
World Bank (2012), which ranks 183 countries acocgdo how favourable the regulatory

environment is for starting and operating a busines

While we found evidence that autocratic (non-deraticy states tend to impose more import
barriers and other restrictions on relief organiret, there were also countries which contra-
dicted these findings such as North Korea and thmd&xratic Republic of the Congo (DRC).
We then tested if the level of corruption in a doyrcould explain the number of import bar-
riers. Again, there was some evidence for this thete were also examples contradicting this
(e.g., North Korea, Pakistan, Liberia), and it s possible to derive any firm conclusion
from this factor either. We also found some evidetinat the business regulatory environment
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could explain the level of restriction imposed @teaf organizations, but again there were
states which contradicted this (e.g., Ethiopia,egah India).

We found a stronger explanation when the numbé&npbrt barriers and other restrictions in
each country was compared with the Polity StatgiftyaIndex (Marshall and Cole, 2011),
and this allowed us to develop our third propositidccording to this Index, which ranges
from O (no fragility) to 25 (extreme fragility), &te fragility can be defined as a combination
of state effectiveness and state legitimacy (Mdrsivad Cole, 2011). When comparing the
State Fragility Index scores for each country (€ahl7, first column) with the average num-
ber of restrictions (Table 5.7, last column), wa sae that fragile states clearly tend to im-
pose more import barriers and other restrictionsetief organizations than states with lower
fragility scores. In order to test this propositieve tried to identify a state in the sample that
diverged from this pattern, but there was no statle a fragility score of over 20 with fewer
than 1.8 restrictions. Also, no state with a friagiscore equal to or lower than 15 imposed
more than one restriction. Based on the absencerdfadictory evidence, we conclude that
in our sample of countries, fragile states (loweefiveness and legitimacy) tend to impose
more import barriers and other restrictions thamest which are less fragile.

5.5. Discussion

Through our first set of propositions, we analyfieel impact of import barriers on humani-
tarian logistics, and in the end on beneficiari®e found that this impact is ambiguous, as it
is negative in the immediate (short term) periderah disaster but can be positive in the me-
dium and longer term, under some circumstances phhses of disasters (mitigation, prepar-
edness, response, and rehabilitation) seem tooselgllinked with this phenomenon. Indeed,
we found that import barriers negatively affect geeformance of relief organizations (and in
turn, beneficiaries) during the response phaseustoms clearance can create long delays in
the delivery of goods, which confirms previous fimgs (Van Wassenhove, 2006). This phe-
nomenon is intensified for organizations which dat prepare themselves during the prepar-
edness phase, for example by negotiating customez@mgnts (Kovacs and Tatham, 2009b)
or by pre-positioning supplies in the country (Kes&and Spens, 2009, Salmerén and Apte,
2010). This negative impact can be mitigated whewvegiments declare a “state of
emergency” in order to temporarily lift import bins and allow relief organizations to con-

duct the custom clearance process later. Duringréhebilitation phase (e.g., long term
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reconstruction of infrastructure, capacity buildimgstitutional development) import barriers
for non-medical items can have a positive impacth@nlocal economy, if the local markets

are free and competitive.

Even though it is widely accepted that trade libeation increases the wellbeing of countries
(e.g., Krugman and Obstfeld, 2006, Melo and Gret2®00, Samuelson and Nordhaus,
2009), we motivate the positive impact of importrleas on the local economy by the “infant
industry protection” concept first developed bytL{$904) and Mill (1909). This argument
justifies temporary import barriers aimed at prategan infant industry in a country until it
is developed enough to compete on the internatiovaaket. While it has been criticized by
some authors (Baldwin, 1969), this concept is stilevant and accepted in recent develop-
ment literature (e.g., Lall, 2001, North and Camer2000). This principle, which has been
used as an industrialization policy in developiogi@ries, is justified only if the increase of
wellbeing achieved after the protection periodighbr than the loss of wellbeing during the
protection (Melo and Grether, 2000). Such outcoarefor example be achieved when a spe-
cific industry has to follow a learning curve untilis competitive on the world market, and
cannot acquire the required know-how through invesits (in presence of imperfect capital
markets) (Melo and Grether, 2000). Also, the appatylity argument for infant industry
protection states that a new industry may gene@dtel benefits for the future (i.e., creation
of knowledge or a new market) for which the piomegrcompanies are not compensated,
therefore justifying temporary protection (Krugmeamd Obstfeld, 2006). The downside of the
infant industry protection is however that most@eping countries have not specified a time
limit until when using this mechanism, which redsides potential positive effect (Krugman
and Obstfeld, 2006, Melo and Grether, 2000).

Another motivation found in economics literaturethat import protection may help to in-
crease employment during a period of recession (8mon and Nordhaus, 2009). The
observation that labour intensive sectors tendetonbre protected than capital intensive sec-
tors (Gretheret al, 2001, Rodrik, 1995) may be a demonstration of thotivation to use

import protection as a way to safeguard employment.

This positive effect of import barriers can alsoli&ed with Abbey’s (2008) findings that
government regulation can stimulate particular bghas among NGOs (e.g., professional-

ism, stronger coordination). Indeed, the preseridenport restrictions can encourage relief
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organizations to procure goods fulfilling the naibstandards, which increases the long term

sustainability of humanitarian operations.

For our second proposition, the reasons why diffeoeganizations confronted with the same
import barriers experience more or less impact werestigated. We were initially expecting
the age and size of the organization to play aromapt role in its ability to cope with import
barriers. However, this could not be validated by @sults, but we did find that humanitar-
ian programs are much more strongly impacted ugoimbport barriers during the initial set-
up phase of the program (1-2 years) than once ithgrgam is well established. While this
difference is also observable in standard busiloggstics, the phenomenon has much higher
amplitude in humanitarian logistics, because raled guidance for customs clearance proce-
dures are often non-existent. Therefore, “trial @nwr” often seems to be the only way for
relief organizations to learn how the process wovsich takes an extremely long time and
exposes staff to high levels of stress. Accordimgsbncalves (2011), such stress leads to
lower staff retention, and in the end loss of krexge for the relief organization. Of course,
the business regulatory environment of a countsydatrong impact on the difficulty faced
by relief organizations in starting their operatiofhis is confirmed by the Ease of Doing
Business index (The World Bank, 2012), which rar&sad, where we conducted the

comparison at program level, at the lowest posivonidwide (183).

For our last proposition, we tried to identify whicharacteristics of governments explain the
level of import barriers and other restrictionsythpose on relief organizations. We could
not confirm our initial expectation that the denamy level, the corruption level of a regime,
or the business regulatory environment would befalstors which adequately explained the
number of barriers and other restrictions. Howewer,found that state fragility, a combina-
tion of the effectiveness and legitimacy of a goweent, explains the number of import barri-
ers and other restrictions; in other words, theamnoeffective and illegitimate a regime is, the
more it tends to impose import barriers and otkstrictions on relief organizations. This can
be explained by the fact that such regimes facgleehrisk of being overthrown, resulting in
fears that autonomous organizations will challetingdr political control (Coston, 1998). As a
consequence, such regimes therefore impose straogémols on the activities of relief or-
ganizations. This is confirmed by Bratton (1989)owfound that a government with a low
political legitimacy will be less permissive towate voluntary sector. According to this au-
thor, such governments often control relief orgations through multiple tools (registration

of NGOs, customs clearance, security clearancejldfedlent government units.
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5.6. Summary

The objective of our research was to study thecefi€import barriers on the performance of
humanitarian logistics, and how they impact onlibaeficiaries of relief aid. We found that
this effect is ambiguous. These barriers alwaysaghpegatively on beneficiaries during the
immediate response phase of a disaster (short,temaifly because they create delays in the
delivery of relief items, through long customs c&®e processes. However, during the reha-
bilitation phase (long term), these import barriees have a positive impact on the local
economy and the beneficiaries, if they are imposely on non-medical items, and if the
goods are available in the right quantity, quaétyd price on a competitive and free local
market. Under these specific conditions, importibes have a positive impact on the devel-
opment of the economy of the country (infant indugtrotection). This in turn reduces the
dependency from foreign suppliers and increasestiredardization of relief items, which
leads to more sustainable relief efforts. We atamé that import barriers have the strongest
impact during the set-up phase of humanitarian aifwers, as relief organizations have to
follow complex bureaucratic processes and learn towope with the import procedures.
Finally, we found that the fragility of a state €ffectiveness and illegitimacy) is the charac-
teristic which best predicts the level of importriers and other restrictions imposed on relief

organizations.

Based on our results, we give some practical recemalations. First, we find that recipient
governments should adapt their import-related pedicand include a specific mechanism
allowing a temporary lifting of import barriers the event of disaster. During the rehabilita-
tion phase, they should allow relief organizatitmsise a pre-clearance process, and remove
import restrictions on medical items, requiringyoniedicines to be certified by a major reg-
ulatory authority (e.g., WHO, USFDA). We recommaehdt relief organizations should ad-
dress the issue of import barriers in their pregiaess efforts, and consider the differing ef-
fects of import barriers at different stages ofadier response. We encourage relief organiza-
tions to increase the amount of local procurementler considerations of the positive and
negative effects on the local markets. Because ritvijzoriers affect relief organizations most
seriously during the set up phase of a progranteeemmend that relief organizations should
negotiate customs agreements in advance with gments of countries prone to disasters.
Relief organizations should also allocate moref stafhe set-up of new programs, in order to

accelerate the learning curve so that they carpbeationally effective more quickly. Finally,
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knowing that fragile states tend to impose moreida;, relief organizations should be pre-

pared to put more effort in when preparing to easteh countries.

As far as the limitations of our research are come® even though we collected data from
potentially all programs of our four case organaa, the in-depth analysis of the particular
context is limited to one country, which limits gealization to other contexts. In addition, we
focused our research on a number of key varialblescannot exclude the possibility that

there are additional factors which could be reléwan. Also, the fact that we concentrated
mainly on import barriers may hide other issuesvaht to the influence of governments on
humanitarian logistics. Finally, some of the asstioms made in this section are rather strict
(e.g., competitive markets), which reduces theditgliof some of our findings in the context

of developing economies where competitive marketsaher unusual.

Further investigation could expand this researciméalical items as well. Further research
could also analyse whether import barriers durhgrehabilitation phase also produce addi-
tional positive side effects on the humanitariaerapion, such as the reduction of transporta-
tion and storage costs. Finally, the customs cle@rgrocess could be analysed through a

modelling tool, as will be presented in the nextisa.
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6. Pre-disaster investments in preparedness

As mentioned earlier, each year millions of peapie affected directly by the consequences
of disasters, and their survival depends on disastef assistance provided by governments
and international relief organizations. This assise must be provided within the first hours
following the occurrence of the disaster in ordeiricrease the survival rate of the affected
populations. The first priorities are to locate thetims (e.g., in the case of an earthquake),
provide health care to the injured victims, andvde water, food and shelter to the survi-
vors. Such tasks require complex logistical adgésitas the needed supplies are rarely availa-
ble directly at the location where the disastarcitr These logistical activities are hindered by
several barriers, such as destroyed transport amehcinication infrastructures, custom clear-
ance procedures, and operational bottlenecks at&egss points, such as airports, harbours
or border crossings. Also, when disasters strikdeimeloping countries, relief organizations
may be faced with additional challenges. As desdilm Section 5, the local government
does not always cooperate with the internation@frerganizations and imposes strong im-
port barriers. The uncertainty of the demand peasegher challenge to relief organizations,
as the exact data related to the number and lecafi@ictims is unavailable during the first

hours following the disaster (Tomasini and Van Véas®ve, 2009a, p.49).

In order to speed up disaster relief assistanceremease its effectiveness, and thus to reduce
the impact of disasters worldwide, academics amdtpioners have increasingly called for
implementing disaster preparedness (e.g., Detaal, 2011, Gatignoret al, 2010, Jahret

al., 2009, Kovéacet al, 2010, Perry, 2007, Van Wassenhove, 2006). Tleggntive phase of
disaster management can be defined as all of tineti@s that can be performed by the pop-
ulation, the government and relief organization®igea disaster strikes, with the aim of de-
creasing its potential devastating effects (Van $#akove, 2006). Such preparation efforts
and the related uncertainty about the occurrenemfavourable events are well established in
traditional risk management fields (e.g., finangaivices). However, in the field of humani-
tarian aid such proactive risk-hedging actionscanmesiderably hampered, since donors tradi-

tionally only finance response efforts once a desdsas occurred (Jahre and Heigh, 2008).

The most well-known form of logistical disaster paeation suggested by the literature is the
pre-positioning of relief supplies in countries peao disasters (see Table 6.1). However, this
is problematic, because pre-positioning requirgh hinvestment costs at various locations,

due to the high levels of uncertainty about thertgrand location of the next disaster.
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In addition, product expiry is a major problem, there is no inventory turnover between
crises (Whybark, 2007). For these reasons, rathan tpre-positioning supplies, Van
Wassenhove (2006) proposed that relief organizatjgrepare themselves by investing in
effective disaster management capabilities, such hasnan resources, knowledge
management, process management, resources and odgnrnnvesting in such capabilities,
rather than in physical pre-positioned assets, dgagral benefits. First, in contrast to pre-
positioning supplies in specific locations, whegaorizations acquire such capabilities, they
can be deployed worldwide. Second, these capaBilittspecially those related to import
processes, allow organizations to deliver supplieiskly from a centralized warehouse in
cases of disaster. Third, investments in capadsliire generally durable and cost less than
pre-positioning supplies in large quantities in mmcations.

This section intends to evaluate the effects oé#&twvg in such disaster management capabili-
ties through system dynamics modelling. We modeldilivery process of a therapeutic food
item during the immediate response phase of atdisddy comparing a standard import sce-
nario with one in which investments in capabilittesve been made and one where supplies
have been pre-positioned in the country, we dematesthe improvement potential of these
preparedness activities. We address the followasgarch questions in detail: (3.1) How does
supply pre-positioning and pre-disaster investmantapabilities reduce the delivery lead
time of the relief supplies during the immediatsaditer response in comparison to a standard
import scenario? and (3.2) What is the potentigbrefdisaster investment in capabilities, as
compared to pre-positioning, in order to reduce dbsts of the preparation phase? Finally,
once our system dynamics model is developed, webeilble to answer the following meth-
odological question: (3.3) How can system dynammxlels be best used in humanitarian

operations?

This section is structured as follows. First, wevie an outline of the relevant theory on
disaster preparedness in humanitarian logistickerAfiving an overview of the applied sys-
tem dynamics methodology, we introduce our speafadel and the various disaster relief
scenarios. Subsequently, we present the results dir modelling and discuss the findings
against the background of cost considerations disawehe previous literature in the field of
humanitarian logistics. We conclude the sectiorhighlighting the main findings as well as

limitations, together with suggestions for futuesearch.

PhD Thesis Nathan KUNZ 86 March 2013



This section is based on a paper which we presetéte 17 International Symposium on
Inventories in Budapest, and that is currently un@eiew at the International Journal of
Production Economics (Kuret al).

6.1. Theoretical background

As mentioned in Section 2, humanitarian disasterserplly require external (international)
assistance in order to be resolved. This assistaragecome from the local military or civil
defence, but comes most often from relief orgaronat which have the knowledge, capabili-
ties and resources to help the populations in theses. Due to on-going demographic
growth, migration movements, and climatic shifteere is strong evidence that the frequency
of occurrence and the impacts of humanitarian thsagsuch as flooding, droughts, and
famines) will be increasing (Whybark, 2007); theref research in this field is increasingly
needed.

From the four stages of humanitarian disaster memagt described by Van Wassenhove
(2006) —Mitigation, PreparednessResponseand Rehabilitation —the first two take place
before a disaster strikes, and aim at reducingdibaster’s impact. They are hard to imple-
ment at reasonable costs, because the place, tiipee and magnitude of the disaster is not
known in advance (Duraet al, 2011, Rawls and Turnquist, 2010). However, thasases
play a crucial role in increasing the effectivenetshe response phase (Charles and Lauras,
2011, Gatignoret al, 2010, Gérme=zt al, 2011, Jahre and Heigh, 2008, Van Wassenhove,
2006).

Despite the strong potential of preparedness &esyiseveral authors have found that this
phase is often neglected by relief organizationsabse donors insist that their money be
spent directly on helping victims (e.g., Beamon &adtik, 2008, Duraret al, 2011, Kovacs
and Spens, 2007, Maat al, 2009, Sandwell, 2011, Schulz and Blecken, 201hitid§ and
Ayala-Ostrom, 2009). Other authors (e.g., Besaual, 2012, Jahre and Heigh, 2008,
Pedraza-Martineet al, 2011) mention that donations are often earmat@&exgpecific disaster
response activities and programs, while more fumolsld be needed to cover the investments
needed for warehousing the relief items and fompkee up permanent supply chain struc-
tures. Funding pre-disaster activities can be ssesm form of insurance policy against an un-
certain future disaster, which most donors arenilting to pay for (Tatham and Pettit, 2010).
However, there are donors that realize that a tHckvestment in preparedness activities
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leads to the chronic vulnerability of some commiesitand excessively high costs during the

response phase (Majewskial, 2010).

By specifically searching for mentions of all disagpreparedness activities in the selection of
174 academic papers we compiled for our meta-aisalgee Section 4), two groups of pre-

paredness activities were identified: physical auangible.

Physical preparedness activities embrace all praaotvestments in tangible resources in
disaster-prone countries, namely, building up wasikinds of inventories and infrastructure.
In this respect, authors most often suggest préipoisg relief supplies in warehouses
(Table 6.1). Because this type of investments peeific to one location and can hardly be
reallocated to disasters occurring in other coasfrsuch a strategy generally leads to high
investment costs that donors are often reluctafintmce. As an additional obstacle, Kovacs
and Spens (2009) found that the lack of pre-disastemptions from customs duties limits
the ability of relief organizations to build up ountry inventories during the preparedness

phase.

TABLE 6.1: TYPES OF PHYSICAL PREPAREDNESS ACTIVITIES

Investment in... Preparedness activities

Inventory - Pre-positioning of relief supplies in disaster-praountries (Adivar and Mert, 2010,
Altay and Green, 2006, Altast al, 2009, Balcik and Beamon, 2008, Dural,
2011, Gormeet al, 2011, Hale and Moberg, 2005, Jahre and Heigh 2D#hrect
al., 2009, Kovacs and Spens, 2009, Kovacs and Spehsb2Mete and Zabinsky,
2010, Oloruntoba and Gray, 2006, Pettit and Berds®005, Rawls and Turnquist,
2010, Taskin and Lodree, 2011, Tomasini and Vanséfasove, 2009b, Van
Wassenhove, 2006)

Infrastructure - Purchasing communication equipment and informatahnology needed for disaster
response (Pettit and Beresford, 2005)

- Building of tsunami-proof housing at protected lomas (Perry, 2007)

- Building of earthquake-resistant infrastructure t@fajarathinanet al,, 2009)

- Building of pre-disaster infrastructure, such agtrihution centres, road networks,

hospitals, emergency power plants (Kovacs and S2e09)

An interesting alternative to these physical predaess activities are intangible preparedness
activities. Van Wassenhove (2006) recommends imgesin pre-disaster management
capabilities, such as human resources, knowledgeagemnent, process management, re-
sources and community. Such investment in capsiléllows relief organizations to be well

prepared and have the needed abilities to respwoifllysto a disaster. These capabilities are
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generally generic and multi-deployable, and cashaed among countries. Thus, high levels
of responsiveness to a disaster can be ensuredigittiicantly less initial investment. Table
6.2 presents the intangible preparedness actititesare discussed in the academic literature,

categorized into Van Wassenhove’s (2006) framework.

TABLE 6.2: TYPES OF INTANGIBLE PREPAREDNESS ACTIVITIEASED ONVAN WASSENHOVE 2006)

Investment in... Preparedness activities

Human resourceg - Training of staff (Altay and Green, 2006, PerrypD20Pettit and Beresford, 2005, Van
Wassenhove, 2006)
- Hiring disaster mitigation and preparedness spstsagiBensoret al, 2001)

- Hiring and training local staff to respond to disas (Van Wassenhove, 2006)

Knowledge - Learning from previous disaster response expergand developing best practices

management (Charles and Lauras, 2011, Van Wassenhove, 20@6)pa@paredness templates” for
different types of disasters (Dayal, 2012)

- Early warning systems (Oloruntoba, 2010, Van Wdsgea, 2006)

- Decision-making models and tools (Adivar and M2&10, Balcik and Beamon, 2008,
Banomyong and Sopadang, 2010, @agl, 2009, Gormeet al, 2011, Mete and
Zabinsky, 2010, Nolet al, 2010, Ozdamar, 2011, Rawls and Turnquist, 20&6kih
and Lodree, 2010, Tovia, 2007, Ukkusuri and Yustan008)

- Disaster damage (e.g., earthquake) scenarios (Bediglu and Arda, 2004)

Process - Pre-negotiating agreements with suppliers and fiegigroviders (Altayet al, 2009,

management Duranet al, 2011, Kovacs and Spens, 2007, Van Wassenhové) 200

- Preparation of organizational structures, resppiesas within relief organizations and
arrangements with other organizations (Altay ande@y 2006, Gormeet al, 2011,
Jahreet al, 2009, Oloruntoba, 2010, Pettit and Beresford 5200

Resources - Preparation of financial resources for early respdivan Wassenhove, 2006)
- Postponement and pooling of resources (Jahre aighH2008, Kovacs and Tatham,
2009b, Tomasini and Van Wassenhove, 2009b)

Community - Educating vulnerable communities to recognize djpegie-disaster events and to
respond accurately (Banomyoagal, 2009, Bensoet al, 2001, Kovacs and Spens,
2009, Oloruntoba, 2010, Perry, 2007, Van Wassenizoes)

- Assessing the economic and physical vulnerabildfgsopulations in disaster planning
(Perry, 2007)

- Cooperating with local governments, military, huitaman organizations and busi-
nesses in order to establish framework agreememsrmanent networks of actors
(Jahreet al, 2009, Van Wassenhove, 2006)

- Pre-negotiating customs agreements with local gowents (Kovacs and Tatham,
2009b)

- Disaster planning by local governments and NGOspllaboration with local
communities (Adivar and Mert, 2010, Perry, 2007)
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6.2. Methodology

In order to quantify the lead time reduction potndf pre-disaster investments in humani-
tarian logistics, we used system dynamics modebaged on empirical data. Specifically, we
modelled the delivery process of a therapeutic fiterd during the immediate response phase
of a disaster. Our model is fed by primary datdectéd from the case study among four re-
lief organizations presented in Section 5, whidoveeéd us to first develop a “mental data-
base” of the problem (Forrester, 1994), and thdruildl a model based on these practitioners’
experiences. We also used publicly available sesmyndata from producers’ and relief or-
ganizations’ websites. In combining these primang aecondary data sources, we kept our
model as close to reality as possible. In particwle analysed the lead time reduction poten-
tial of investing in disaster management capaeditis described by Van Wassenhove (2006).
Through our model, we also analysed the impactrefpositioning supplies in a disaster-

prone country during the preparation phase of astis on delivery lead time.

We chose to use this methodology for different@easFirst, system dynamics models allow
the consideration of interacting feedback loopsir{f®eand Natter, 2007), of which we find
several examples in our model (see Appendix D @nddinamic problems containing feed-
back loops cannot be solved through standard apdiion methods, which are suitable for
static systems that are free of feedback loopgrtte, 1991). This is often not the case in
humanitarian operations (Besiai al, 2011), nor in our model. Other methods, such as
stationary queuing models also fail to grasp thecomplexity of our dynamic system. Sec-
ond, our model includes time delays, as the denwdraeneficiaries is satisfied only for a
given period, before returning in the pool of urded demand. The effects of such delays
must be studied through dynamic models, allowingsateration of dependencies over multi-
ple periods (Reiner and Natter, 2007). Functionsun model are nonlinear (e.g., S-shaped
curve representing the customs clearance procesgitg see Fig. 6.2), which can be mod-
eled particularly well through system dynamics (®&n, 2000). Finally, multi-period inven-
tory systems are dynamic by nature, and can therdfe well studied through system dy-
namics (Forrester, 1961). An additional benefitgihg quantitative system dynamics models
is that they allow to explore and test alternatigenarios in a risk-free environment, allowing
their impact on the performance of the system ttebted (Santost al, 2002). Another rea-
son for using system dynamics for our model is thet modeling tool is highly appreciated
and well understood by managers because it enrlma@sstorming, and has a lower reliance
on hard data than other methods (Jahangietal, 2010). Based on these reasons, and

PhD Thesis Nathan KUNZ 90 March 2013



because the alternative methodologies describedealvere not well adapted, we decided to
use system dynamics methodology for this study.viMenow give some examples of appli-
cations of this method to operations managemegares.

Forrester (1961) started to apply dynamic modelmamagerial issues. A well-known exam-
ple is the beer game, which shows the consequesfciisdefined supply chain processes
(Sterman, 1989). According to several authors, mieshod is also well adapted to study the
field of disaster management. Altay and Green (2006nd that the social and political na-
ture of disaster operations management makesidhassiuitable for research approaches, such
as system dynamics, which can integrate soft fadgtdo the operations analysis. System dy-
namics modelling is well adapted to gain insighbisystems over time that have multiple
actors, high levels of uncertainty, and complexBgsiouet al, 2011). This appropriateness
is reflected by three studies that applied systgnachics to humanitarian operations in recent
years. Goncgalves (2008) used this methodology tdeinthe development of organizational
capabilities and the efficiency of the relief effoof humanitarian organizations. In a follow-
up study, the author analysed the trade-off betwweniding relief assistance and building
capacity in relief organizations (Gongalves, 20BBsiouet al. (2011) used this methodology
to assess different scenarios of vehicle fleet mament in humanitarian operations. They
used this tool to determine the long-term costdifiérent scenarios and to identify the sce-
nario that best satisfied the needs of a partiooganization over several years. The authors
recognized the lack of real-world data for theirdals as a limitation of their research. This is
where our study ties in, by explicitly integratiegnpirical data gathered through previous

case study research into the system dynamics nraglalbproach.

6.3. Model

Given the difficulties faced by relief organizat®om getting funding for pre-disaster activi-
ties, this section aims to quantify and compareetifiects of three scenarios: no preparedness
activity, investment in physical preparedness @@, and investment in intangible prepar-
edness activities. In particular, we model the @l process of a therapeutic food item,
Plumpy’'nut ready-to-use therapeutic food sachetgr(det, 2012), during the immediate re-
sponse phase of a disaster. We ran the system dygaradel over 180 periods (days), with a
time interval Qt) of one day. The model was tested for up to 48gsdin order to make sure

that no unexpected phenomenon arises in the lonyg te
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In order to reduce complexity and isolate the phegmon under study, we developed a sim-

plified model of the importation process of Plummyt sachets (Fig. 6.1). The standard input

parameters of the basic model are listed in Talde 6

Maximal Daily

Supply Capacity Processing Capacity
International Customs
Supply Custom Clearance
? Queue

Customs Clearance

Beneficiaries

Incountry
Inventory

Figure 6.1: Simplified model of importation proceggelief supplies

TABLE 6.3:STANDARD INPUT PARAMETERS

Parameters Value
Pre-positioned Inventory 0
Customs Maximal Fractional Capacity Increase 0.3
Clearance Initial Capacity 200 kits/day
Processing

Capacity Maximal Capacity
Time interval {t)

Initial Demand

Lifetime of Demand Satisfaction
Maximal Daily Supply Capacity
Average Duration of Treatment
Fraction Returning Demand

Safety Inventory ¢

100,000 kits/day

1 day
500,000 kits
10 days
38,820 kits/day (100 tons)
8 weeks (56 days, 5.6 deliveries)
0.82
100,000 kits

Based on the information found on Nutriset's weydihe producer of Plumpy’nut (Nutriset,

2012), we were able to quantify the number of secineeded to cover the needs of the

500,000 beneficiaries (children) of our disastespomnse model. The unit selected in our

model is a kit of 28 sachets, which covers the dewmaof one child during ten days
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(parametellLifetime of Demand SatisfactipnAfter this period, the beneficiary flows again
into the pool of unsatisfied demand. At the endthed average length of eight weeks of
treatment, the beneficiary leaves the demand peckuse its demand is definitively satisfied.
This is modelled through the constdfriaction Returning Demanth equation 6.1, which

represents the proportion of the demand flowingragdo the unsatisfied demand pool after
each period. As only a fraction of the temporasiéfisfied demand flows again into the pool
of unsatisfied demand, the unsatisfied total dem@axcteases exponentially over time. We
consider that a residual demand will always exist therefore we did not limit the returning
demand to the eight weeks of treatment. Due to téme days ofLifetime of Demand

Satisfactionthere is no returning demand during the firstdags following the disaster (see

equation 6.1).

0, for t <10 (6.1)
Temporarily Satisfied Demand
il y Satiofied Demand . for t > 10
Lifetime of Demand Satisfaction

Returning Demand , =

Fraction Returning Demand -

Temporarily Satisfied Deman@ee equation 6.2) represents the pool of beaefs that are
currently satisfied (i.e., received a kit durin@ tlast ten days), but who may need aid again
once their kit is consumed.emporarily Satisfied Demandiecreases over time because the
unsatisfied demand decreases, leading to fewefeavet deliveries to beneficiaries. Also, as
described in the last part of equation 6.2, afrheperiod a fraction of th&emporarily

Satisfied Demantkaves this pool.

Temporarily Satisfied Demand = Temporarily Satisfied Demand ,_, + Deliveries to Beneficiaries,_, — (6.2)

Temporarily Satisfied Demand ¢_,

Lifetime of Demand Satisfaction

The pool of unsatisfied demand is modelled as shaveuation 6.3.

Unsatisfied Demand ; = Unsatisfied Demand ,_, + Returning Demand,_, — Deliveries to Beneficiaries,_, (6.3)

In our simplified model, relief items arrive &sternational Supphby airplane. Orders are
placed on a daily basis, following a periodic revief the base stock (t, S - Policy) explained
in equations 6.8 to 6.13. The maximal daily supgdyacity is limited to 100 tons per day
(i.e., 38,820 kits). This is the payload of the &miv AN-124, a large cargo plane that was
used in the aftermath of the Haiti earthquake toveleHigh Energy Biscuits (WFP, 2004).
After arriving at the airport, the supplies go tiigh theCustomQueue where they wait until

they go through the clearance procedure.
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In our basis model (no preparedness), this praogsspacity is extremely low just after the
disaster (200 kits/day), due to unprepared staffaatack of clearly established procedures on
the part of both the government and the relief oizgion. This capacity then increases pro-
gressively until it reaches the maximal processiagacity of 100,000 kits per day, following
an S-shaped curve often used in non-linear popmagrowth models. We modelled this
growth with a logistic growth function (Sterman,0®), which is characterized by a decreas-
ing Fractional Capacity Increaskvelling out at zero while the processing capeicicreases

until it reachegMaximal Capacityas shown in equation 6.4.

Processing Capacity t—1) (6.4)

Fractional Capacity Increase , = Maximal Fractional Capacity Increase - (1 T T Maximal Capacity

The Processing Capacitys calculated as shown in equation 6.5, resultmghe S-shaped

curve.

Processing Capacity . = Processing Capacity._, - (1 + Fractional Capacity Increase ;) (6.5)

From customs clearance, the items are sent tintwintry Inventoryas described below in
equation 6.6 This equation shows that in each period, all itemghe Customs Queuare
cleared and flow to thincountry Inventory however not exceeding the custoRr®cessing

Capacityin this period.

Outflow Customs to Incountry Inventory, = MIN(Customs,, Processing Capacity ) (6.6)

From thelncountry Inventoryitems are dispatched directly to the beneficgriellowing the

decision rule in equation 6.7. According to thikerall of the items in inventory are delivered
directly to the beneficiaries, as long as the usBatl demand is higher than the inventory
level. In our purely theoretical model, neithernsport nor repackaging time has been in-
cluded. This simplification was made in order tolage the phenomenon under study, the

effect of preparedness.

Deliveries to beneficiaries; = MIN (Incountry Inventory ., Unsatisfied Demand ;) (6.7)

The international supply flowing into our modeldsfined by a replenishment strategy de-
pending on thdJnsatisfied Deman@nd thePipeline Inventory The Order Quantityis de-
fined as shown in equation 6.8, and cannot excbhednrtaximal daily supply capacity of
38,820 kits (i.e., one cargo plane). If tbmsatisfied Demands lower than thePipeline

Inventory a base stock replenishment is performed as pezténequation 6.10.
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Unsatisfied Demand, — Pipeline Inventory, + DDLT, , Unsatisfied Demand, > Pipeline Inventory, (6.8)

Order Qtity, = {
Ve Base Stock Replenishment, , Unsatisfied Demand, < Pipeline Inventory,

Pipeline Inventory, = Customs Queue, + Incountry Inventory, (6.9)

If the Unsatisfied Demand lower than théipeline Inventorya base stock replenishment is
done as presented in equation 6.10.

DDLT, — Pipeline Inventory, +1; , DDLT, = Pipeline Inventory, (6.10)
Base Stock Replenishment, = { I — Pipeline Inventory, , DDLT, < Pipeline Inventory, < I
0 , Pipeline Inventory, = DDLT, = I

If the Demand During Lead Tim@DLT, equation 6.11) is higher than tReeline Inventory
(equation 6.9), a base stock replenishment ordealeq the difference between tBOLT
and thePipeline Inventoryplus aSafety Inventory {J quantity is placed. If th&ipeline
Inventoryis higher tharDDLT but lower than th&afety Inventory {), the difference between
Safety Inventory {J andPipeline Inventorys ordered. If thé&ipeline Inventorys higher than
the DDLT and theSafetyinventory (L), no order is placed.

DDLT is calculated with a ten day moving average of damand and the customs clearance
flow time. Because of the ten days chosen for toging average, the calculation DDLT
has been adapted to the first ten days. Duringtitmis, it is calculated based on the average
demand since Day 0 (see first line in equation 6.The Flow Time Customs Clearanig
calculated by using the function “QUEUE AGE AVERAGEf our simulation software
(Vensim). At each period, this function returns #werage age of the items which are in the
CustomsQueue(Vensim, 2012). We used this function becauseatided realistic results
during the first days of the simulation, when thgbput is extremely low and the customs

gueue very long.

Cumulative Unsatisfied Demand ; <10 (6.11)
DDLT, = ¢ t=
Flow Time Customs Clearance , - Moving Average of Unsatisfied Demand ,, t>10
¢ (6.12)
Cumulative Unsatisfied Demand ; = Z Unsatisfied Demand;
=1
Y10 Unsatisfied Demand; (6.13)

Moving Average of Unsatisfied Demand ; = for t>10

10
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6.4. Scenarios

By modelling three different scenarios, we compthee effects of preparedness in terms of
delivery lead time. Table 6.3 presents the inpuaipeters of the basic model, and Table 6.4
gives the variable scenario parameters.

6.4.1. Scenario A: No preparedness

In Scenario A, no preparedness activity was cawigidbefore the disaster. This scenario cor-
responds to the basic model presented in the presection, and will allow us to demon-
strate the effects of the other two scenarios. dustoms clearance daily processing capacity

increases slowly, following the S-shaped curve showFig. 6.2 (blue line).
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Figure 6.2: Daily processing capacity of custonesachnce

6.4.2. Scenario B: Pre-positioning of inventory

In Scenario B, we model the effect of pre-positignphysical inventory in a central ware-
house in the country prior to the disaster. Thisaghieved by setting an initial value of
900,000 Plumpy’nut kits to thincountry Inventoryvariable. This quantity was chosen in
order to achieve a 100% service level during thireetime following the disaster. In this
scenario, we consider that the demand of all ob#meficiaries is satisfied immediately after
the disaster through the pre-positioned inventblywever, we do not model the returning
demand as a peak occurring exactly after the tga dfLifetime of Demand Satisfactiobut

rather as a continuous returning demand startiogn fDay 10. This allows us to keep the
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model closer to reality. Indeed, the entire popalkabf beneficiaries will not arrive at the
point of distribution after ten days exactly. Reing demand is therefore modelled as pre-
sented in equation 6.1.

6.4.3. Scenario C: Investment in disaster management capabilities

In Scenario C, investments in capabilities were enatlthe level of the customs clearance
procedure. In this scenario, we consider that éiefrorganization applies intangible prepar-
edness activities in the focal country, such asehoresented in Table 6.2. First, the relief
organization’s staff is trained to handle the intatbon and clearance procedure in the correct
way. They analyse existing customs documentatiahtia® procedures of the focal country in
order to make sure that the organization is abtietiver all of the needed documents quickly
in case a disaster happens. Second, regarding &dge/imanagement, the organization col-
lects information about past disasters in this tqumreates a risk profile of the country, and
develops possible disaster scenarios. Third, raggaqiocess management, the organization
develops a set of operations procedures for custbeasance in this country. If possible, the
organization pre-negotiates agreements with clgargents in the country that may be of help
for handling the importation process in case oéslisr. International and local organizations
can be contacted in order to prepare possible catpe agreements. Fourth, resources are
prepared, mainly in the form of cash reserveswaiig the organization to respond immedi-
ately in the case of a disaster. The organizatam identify sources of well-qualified local
staff that can be hired immediately in case a thsasappens. The type and amount of
transport equipment needed for this country is ss&sk and plans are made to mobilize it.
Fifth, the local community is involved in the preg@on effort. A meeting with relevant offi-
cials in the country allows the relief organizationbuild up a relationship with the key peo-
ple that can help it in the case of disaster. A wamdum of understanding is negotiated with
the local government. Customs agreements are aggmtiand procedures are harmonized
with the requirements of the country. Common desasgsponse plans are developed with the
relevant institutions in the country. These investts in capabilities lead to a customs clear-
ance processing capacity that increases much fiasterin the other scenarios. We modelled
this faster increase by changing the parametetiseoS-shaped processing capacity curve, as
presented in Table 6.4. The resulting processipgaty curve can be seen in Fig. 6.2 (green

line).
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TABLE 6.4: THE SCENARIOS PARAMETERS

Scenario A Scenario B Scenario C
No Preparedness Pre-positioning ¢f  Investment in
Inventory Capabilities
Pre-positioned Inventory 0 900,000 kits 0
Customs Maximal Fractional Ca- 0.3 0.3 1
Clearance pacity Increase
Proces_sing Initial Capacity 200 kits/day 200 kits/day 10,000 kits/day
Capacity Maximal Capacity 100,000 kits/day

6.4.4. Validation of our modédl

The validation of a systems dynamics model is goontant step which ensures the validity of
the findings (Barlas, 1996, Reinet al, 2009). Barlas (1996) makes a difference between
philosophical and formal aspects of model validatfReineret al, 2009). Before formally
validating the behaviour and the results of the ehotthe validity of the internal structure of
the model has to be tested (Barlas, 1996, Ster@@®0). In our case, this philosophical
validation was ensured by the integration of estabd knowledge in our model (Miser and
Quade, 1988). Indeed, we based our model on candegtovered during our case study re-
search (e.g., pre-clearance processes when prexétatsonships are established with the
customs in a country, hiring of staff dedicatechémdle the customs clearance process, etc.).
We also integrated empirical data from real-lifeaditers in our model (e.g., maximal daily
supply capacity of an aircraft, number of itemsdezkper beneficiary, etc.). On a more theo-
retical level, we integrated structural componéhtt have been successfully used by previ-
ous studies (Miser and Quade, 1988, Reieeral, 2009), for example when we used
Sterman’s (2000) logistic function to model ourl®ysed curve of the customs clearance pro-

cessing capacity.

The second step of the validation is the test eflt@havioural accuracy of the model, which
was done by comparing the fit of the outcomes ef tiodel with empirical historical data
(Reineret al, 2009). However, given the methodology chosenun grevious study (case
study research) we did not have access to sudbricetdata, and we could therefore not per-
form the usually recommended statistical tests saghthe mean absolute percent error
(MAPE) or Theil's inequality (Liret al, 2008, Oliva and Sterman, 2001, Reiaeal, 2009).
Therefore, we first compared the general outconfigleosimulation (shape of graphs) with
the “mental database” (Forrester, 1994) we had|dped through our case study research.

Second, we compared specific output figures (éegd-time, customs processing capacity)
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with the empirical results of our case study reseaFor example, several statements from
practitioners we interviewed mentioned customsreleee lead times of up to 4 weeks when
no previous relationships were established witharas, which corresponds to the lead time
found by our model (around 30 days after the disasee Figure 6.4). Finally, we performed
some extreme conditions tests similarly to Besbal. (2011), for example by extending the

simulation period (up to 400 days) and checkinthé model behaved correctly. The robust-
ness of our results was also analysed by checkiagariation of the outputs when varying

some input parameters, such as the level of preémosd incountry inventory.

6.4.5. Limitations of our model and scenarios

The aim of our model is to compare preparednessasios with each other by varying only
those parameters relevant to the preparation aesviln order to isolate the problem under
study, we neglect various parameters that are arteo the overall process of providing hu-
manitarian relief in reality. For example, we diot include any variability in our model, nor

did we include parameters such as transport time.

Another limitation of our model is its narrow focos a single disaster, single country and
single organization. Interactions, interdependenaied repercussions between the organiza-
tions and the multiple countries affected by theealisaster are common features of real
disaster situations that increase the complexitiiwshanitarian relief management; such as-
pects are, however, neglected in the extant madeth deliberately focuses on the effects of

preparedness for supply delivery lead time.

Furthermore, we focus on three extreme case sosnavhile the optimal solution is assumed
to lie somewhere between Scenario B (Pre-positg)nend Scenario C (Investment in
Capabilities). Determining this optimal solution bgyond the scope of the current study.

Nonetheless, such a research aim would warranesasidg in a follow-up study.

Finally, the validation of our model could be imped by performing statistical tests between

our results and historical empirical data.
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6.5. Results

By comparing the results of the simulation for theee scenarios presented above, the effi-
ciency of the different preparedness strategiedeasmalysed.

Fig. 6.3 shows that without any preparedness #gtficenario A), there is a strong build-up
of inventory in the customs clearance queue, whaih be avoided by pre-positioning sup-
plies in the country (Scenario B). The build-up e@so be avoided by investing in the capa-
bilities of the customs clearance process (Scer@yjavhich leads to a faster increase in the
customs clearance processing capacity. As candyeisdrig. 6.2, full processing capacity is
achieved on the"day following the disaster, compared to th& 4@y without investments

in capabilities.
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Figure 6.3: Customs clearance queue

The total unsatisfied demand can be seen in Ff.Without preparedness, the demand is
satisfied slowly and only reduces significantlyrfraghe 28" day following the disaster. With

the pre-positioning of supplies, the full demandsagisfied immediately, and returning de-
mand arises after 10 days. With the investmenapabilities, the demand is satisfied quickly,
as soon as the customs clearance process reastall gapacity. From Fig. 6.4, it can be

seen that in Scenario C, the needs of the firsf0®@Wbeneficiaries are met after 9 days, while
it takes 27 days until the same level is reachedout preparedness (Scenario A). A potential
lead time reduction of 18 days for serving thet f8d80,000 beneficiaries, or 67% (a reduction

from 27 days to 9 days), can therefore be reakdeeh investing in capabilities.
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Figure 6.4: Unsatisfied demand

Fig. 6.5 presents the service level of the deleserof Plumpy'nut kits. While the pre-
positioned inventory level in Scenario B was sethvihe aim of reaching a 100% service
level for the whole time following the disaster, time other two scenarios it begins at zero.
With no preparedness (Scenario A), the servicel ieeeases slowly and reaches 100% on
the 3¢ day after the disaster. With the investment inatélgies (Scenario C), the service
level increases faster and reaches 100% on thel@pafter the disaster. While this five days’
difference between the two scenarios may seemniffisignt (-16%), a closer look at Fig. 6.5
shows that the two scenarios result in differestits during the first days of the simulation.
Indeed, on the fourth day after the disaster, Soera already shows a 13% service level,

while Scenario A remains at a 0.08% service level.
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Figure 6.5: Service level

6.6. Discussion

The results of modelling the three scenarios wartdmser consideration and discussion.
Scenario A, with no pre-disaster preparednessitesiyleads to disastrous results, because
the highest proportion of the relief items is defied only weeks after the disaster happened.
This was confirmed by the head of logistics seiwioka major relief organization, who ex-
plained that in countries where no pre-clearanoegss exists, it takes 3-4 weeks between the
first import authorization request and the actualal of goods in the country (see Section
5).

The results of this simulation model also confirne tpositive effect of the physical pre-
positioning of inventory in warehouses in disagteyne countries, which has been supported
by many authors so far (see Table 6.1). By pretipoéng the right number of relief supplies
in a country prior to a disaster, a high servieselean be achieved almost immediately after
the disaster hits. The pre-positioning of suppltasyefore, produces the best results for the
beneficiaries. This scenario is also interestingterms of transportation costs, as pre-
positioned items can be economically delivered lip ®r truck. However, this scenario in-
volves high holding costs for the relief organiaas. In our model, the relief organization
pre-positions an incountry inventory of 900,00G kivhich corresponds to an investment cost
of 6.25 million €, based on the official cost otiRlpy’nut at 2.7 €/kg (Pillon, 2012). An aver-
age holding cost (financial + storage) of 25% |letads yearly cost of 1.56 million €.
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A sensitivity analysis was performed by varying theountry inventory level. We reduced
this level until we achieved the same average senevel (over 180 days) as in Scenario C,
90%. This service level was reached with an inwgntevel of 498,000 kits, which
corresponds to an investment cost of 3.5 millicemél a yearly holding cost of 875,000 € to
keep these supplies in stock. Based on this reseltfound that even by reducing the pre-
positioned inventory, and thus the service leved, ihvestment and holding cost remain high.
In order to avoid customs clearance, supplies havee pre-positioned in every single
country prone to disasters. The resulting totatiimgj cost therefore increases proportionally
with the number of countries covered by the orgaton. Transportation costs for the pre-
positioned inventory also occur in each of thesentges. One additional problem related to
the pre-positioning of inventory refers to prodegpiry (Whybark, 2007). The Plumpy’'nut
sachets, for example, can be stored for a perio@4oimonths (Nutriset, 2012). Before
reaching its expiration date, the stock has toemewed and unused items have to be sold on
the local market or re-exported to another coumtngre they are needed. These high costs
and risks explain why international donors are Ulvg to pay for such investments as pre-
positioned inventories. This reluctance was cordoinby Tatham and Pettit (2010), who
found that most donors are not ready to pay foegoense that can be considered as an

“insurance policy” against future disasters.

Scenario C, in which the relief organization ingeist capabilities instead of physical assets,
represents an interesting alternative to Scen#iaad B. Indeed, in Scenario C the demand
is satisfied much more quickly than in Scenaridetad time reduction of 67%), and the costs
are far lower than in Scenario B, even at a sinstawice level. While some possible ways of
investing in capabilities were presented in Tab® & is hard to quantify the exact costs of
these strategies, as they depend largely on the dfountry, the organization’s previous
presence in a country, its current level of prepamna and the level of resilience of the local
communities. Such investments in capabilities nyaimVolve preparatory work at the head-
guarters, which needs to be done only once. Theegioes that are set up have to be updated
regularly in order to make sure they are up-to-date this follow-up activity involves a rela-
tively low workload. Also, most of this preparatomprk is applicable to several countries, or
transferable between single countries. For exangiege importation operating procedures
are developed for one country, they can be adajotedther countries with minor effort.
Similarly, the cash reserves needed for immedietierain the case of disaster is not country-

specific, and therefore has to be set up only once.
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The downside of investing in capabilities as coradao the pre-positioning scenario is that
the supplies are stored in one central or sevegabnal warehouses, from where they are sent
by air to the country hit by the disaster. The egeacy nature of these transports involves
higher international transportation costs thantli@r pre-positioned inventories, which can be
shipped by maritime transport. Nonetheless, consigall of the countries where prepared-
ness activities are carried out, this effect isuosdl by the fact that the higher airplane trans-
portation costs only occur for the country where thsaster strikes, instead of all of the
countries where inventory has been pre-positiovMtlle we considered a single organization
approach in our model, reality is more complexsesgeral relief organizations work in the
same country and pursue similar objectives. If leftoordinated, pre-disaster preparatory
activities conducted by several organizations ie ame country may lead to confusion
among the country’s officials, as well as to coesatble duplication of activities. Therefore,
we believe that a core condition for investmentapabilities to be successful is that a coor-
dination body oversees the preparedness activtidsrtaken in a country. This coordination,
and ideally even some elements of the intangild@amedness activities, could be handled by
a United Nations (UN) organization, such as theistigs Cluster. This inter-agency coordi-
nating body, led by the UN World Food Programme B)Forings together relief organiza-
tions, UN agencies, and governments, and folloves &m of coordinating activities and
sharing information among implementing partners wisaster-affected countries
(Logistics Cluster, 2012).

6.7. Summary

This section compares three disaster responserseeby means of a system dynamic mod-
elling approach. We find that the pre-positionifignwentory leads to the best results in terms
of demand satisfaction, however, at high investnaent holding costs, which can barely be
financed by the currently existing funding and fiagsing mechanisms. In addition, due to
product expiry, pre-positioned inventories of reliiems such as Plumpy’nut must have a
two-year inventory turnover, which is hard to ackievhen there is no disaster in the country
or in neighbouring countries. As a valuable alteweato such pre-positioning of inventory,

we find that investments in capabilities achiewvaagkable results at much lower costs. Com-
pared to the scenario without preparedness, wetfintia lead time reduction of 18 days
(-67%) can be achieved, for example, by preparimg) lFarmonizing importation processes,
training staff and negotiating customs agreemeritts the government prior to the disaster.
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While it is hard to quantify the exact costs of Ilsistrategies, the cost reduction potential is
obvious, because the intangible preparedness wiykhas to be done once, requiring limited
follow-up work for keeping the procedures up-toedalso, the capabilities built up for one
country can be reused and adapted for other cegnprione to disasters, thus reducing the
cost per country. Based on our results, we staeitivestments in capabilities and invest-
ments in inventory constitute substitutes to aaweréxtent, since the build-up of capabilities
allows a reduction of inventory, without affectitige service level.

On the methodological side, we confirm that systhmamics is a useful tool for comparing
scenarios in the context of humanitarian operatiéased with the high variability and com-
plex processes of humanitarian operations, we teswléthe core research problem from its

context, which allowed us to compare the effectthefscenarios in relative terms.

Based on our findings, we recommend that donom@nfie more preparedness activities in
countries prone to disasters. In addition, religfamizations may want to focus on different
promotion strategies, for example, highlightingithen-going contributions to making local
communities more resilient to disasters, rathen {hatting actual disaster response campaigns
in the spotlight of their marketing campaigns. \WWhihe pre-positioning of inventory shows
the best results for the beneficiaries, it involtsgh costs and risks for the relief organiza-
tions. This might lead to donors’ unwillingnesspay for such activities. When faced with
this problem, we recommend that relief organizationwest in capabilities such as training
staff, negotiating customs agreements with locakgoments before a disaster strikes, devel-
oping and harmonizing importation procedures, an@rs Such intangible preparedness ac-
tivities have a strong potential to reduce leacetimcases of disaster when compared to set-
tings with no preparedness, while involving limiteakts. We encourage one of the major UN
organizations (e.g., the Logistics Cluster of thER)/to coordinate the intangible prepared-
ness activities undertaken by relief organizationsountries prone to disasters. Optimally,
such an organization could even engage in perfgraome of the intangible preparedness
activities, thus reaching efficiency gains by poglithese activities. Finally, we encourage
local governments to support and cooperate witkefrelrganizations in such preparedness

activities.

A limitation of our research in this section isttliee do not calculate the total costs involved
in each scenario in detail. This limitation coulel &ddressed by further research that analyses

the costs of investing in capabilities in more deto as to provide robust estimates of the
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cost reduction potential of this scenario in congmar to the supply pre-positioning scenario.
Similarly, transport cost differences accordingditferent transport modes (ship, airplane)
that are linked to the strategies of pre-positigrand investment in capabilities could be inte-
grated into future modelling research. Follow-uprkvonay also consider variability, mainly

on the demand side, and additional parameters, asigicountry transport time. Finally, fur-

ther research could complement the extreme caseusgs presented in this section with a
middle case scenario consisting of the optimal afigre-positioning and investment in capa-
bilities. Such an optimal scenario would aim a@balng the trade-offs between service level,

costs and response speed.
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~7. Conclusion

This PhD thesis addresses an important topic, whashbeen mentioned by several authors,
and answers to a new trend evoked by several @iggiizations, namely the increasing im-
pact of import barriers on humanitarian logistidstil now, there has been a lack of empirical
research and field studies in humanitarian logstidso, existing case study research tends to
concentrate on single case studies, specific prasisypes of disasters (Kovacs and Spens,
2011b). Our selection of cases, in combination withntitative empirical modelling oriented

research, overcomes these limitations.

As expressed by the title of this thesis, “Perfaroeaof Humanitarian Logistics affected by
Situational Factors”, our aim is to analyse howfgrenance of humanitarian logistics is af-
fected by external situational factors of disastéve have first mapped the current literature
on humanitarian logistics in order to identify thiéuational factors studied so far. We then
developed a research framework defining performafdeimanitarian logistics as the extent
to which relief organizations are able to reachrategic fit between their enablers and the
beneficiaries’ needs. This fit is influenced by theernal factors (enablers, impacted by do-
nations), as well as external situational factémsthe second part of the thesis, we tried to
understand how one particular situational factocal government, affects humanitarian lo-
gistics. We further narrowed our focus on one gowental factor, namely import barriers
imposed by governments on relief organizations whgorting relief supplies. In this part of
the research, we found that this impact variesedéing on the phase of the disaster, the age
of the program and the fragility of the governmdntthe last part of the thesis, we used an
empirical quantitative modelling technique to tesime alternatives to reduce the impact of
these barriers on performance. We found that thigct can be mitigated through different
preparedness solutions. Relief supplies can beopitegned in disaster prone countries, or
disaster management capabilities can be develogiedebthe disasters, especially in the im-
portation process. The second option offers a gtiead time reduction potential while

keeping investment costs low.

Our findings help academics and practitioners |é@ww humanitarian organizations can cope
with import barriers in the best way, under consitlen of their mixed effects in different

time horizons. Our findings were used to develgetaof recommendations aimed at logistic
directors and operation directors of relief orgatians. These recommendations help them in

different decision areas, such as the number ape ¢y staff they allocate to a particular
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operation in the different phases of disastersdiésgn of operational processes or the level
of development of capabilities. Our results alsip mational governments to reshape the way
they control humanitarian organizations in ordeintorease the overall effectiveness and effi-
ciency of humanitarian operations conducted orr tieefitory. Our findings could, for exam-
ple, suggest governments to develop a policy afigva temporary lifting of import barriers
in the direct aftermath of a disaster, increasiragraatically the speed of the deliveries of food
and medicines in the immediate response phaselditian, our results should also help bilat-
eral and multilateral institutional donors, suchthe Swiss Agency for Development and
Cooperation (DDC), to increase their ability toesssthe quality of the projects they finance.
Indeed, through their privileged access to localegoments and their strong negotiating
power, such institutional donors have the abilayirtfluence local governments of affected
countries, and thus increase effectiveness andesffiy of their donations and ensure a better
use of taxpayer money. Finally, this thesis prosideganizations and donors with new in-
sights on the funding of pre-disaster activitiasg &ncourages them to invest in capabilities
(e.g., process management) rather than physicahtovies prepositioned in countries. By
doing so, short lead times can be achieved inrtimeadiate response following a disaster, at

limited costs and risks.

In addition to the specific contributions of eacppr composing the present work, this thesis
as a whole also provides several contributionscémlamia and practice. Its main contribution
is to analyse the same issue, governmental sin&tfactors, from different angles. First it
looks at the problem through the lens of existitgrature (Section 4), then through the lens
of practitioners interviewed through four case sadSection 5), and finally through the lens
of a researcher modelling the problem he obsenvedder to compare scenarios in a risk-free
environment (Section 6). This multiple approachves a more complete view of the prob-
lem under study, allowing the researcher as wethageaders to discover new facets of the

issue while digging into the topic.

Although the thesis focuses on one type of sitmalidactor, import barriers, its main value
for academia is that it provides future researchedith a possible path for analysing and
qguantifying the effect of other situational factans the performance of humanitarian logis-
tics. Our three-step approach of first assessimg literature supported by a quantitative
method, then conducting an explorative case stndyrdler to get a better idea of the topic
under study, and finally to quantify the effectabgh an empirical quantitative model, is

therefore an interesting contribution in termsesdaarch methodology.
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For practice, the combination of the three papéth@thesis also provides a value. By mak-
ing a link between issues recognized in literaturd empirical problems, it demonstrates how

an academic contribution can provide value for fitianers as well.

In addition, by providing an in-depth analysis @fegparticular topic following different ap-
proaches, it provides the reader with a deeperratateling of the problem than what could

have been done in one single paper.

7.1. Limitations

This thesis is addressing one topic, the performaridiumanitarian logistics, from different
angles and through different methods. While we ictamsthis multifaceted approach as an
originality and strength of this work, it may albe its main limitation. Indeed, being struc-
tured as three different papers, the thesis lduksn-depth focus which would have been pos-

sible to achieve in a standard monograph.

In addition, several limitations were identifiedeach section. In our meta-analysis of litera-
ture (Section 4), the decision to limit our selectof papers to highest quality academic jour-
nals only may have excluded interesting contrimgisuch as books or practitioner oriented
publications. The qualitative content analysis usedeview the papers involved some sub-
jective decisions, even though we tried to maxinabgectivity through different means such

as multiple coders and quantitative analysis basedord occurrences. Finally, the classifi-

cation of papers according to four types of sitwal factors is a new concept, which has not

been tested so far.

In the case study research on the effect of impantiers on humanitarian logistics (Section
5), we focused our in-depth analysis on one smecduntry, which limits the generalization
of our findings to others contexts. Also, as weided to concentrate on import barriers, there
is a risk that we did not consider other formsmportant governmental influences on hu-
manitarian logistics. Finally, some of the assuomgimade in this section are rather theoreti-
cal, which reduces the validity of some of the iiny$ in the context of developing econo-

mies.

The research part using a simulation model (Se@&)dmas also some limitations. As our aim
was to compare different scenarios in relative ggerwe neglected some parameters such as

transport time, and did not include any variabiiiiythe model. Because of a narrow focus on
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a single disaster and single organization, we caotdanalyse effects of interactions between
organizations. Furthermore, we concentrated orethrtreme case scenarios, while the opti-
mal solution certainly lies in between these sdesarFinally, the validation of our model

could have been improved by using historic dataetdorm statistical tests.

7.2. Further research

Further research directions proposed in our meddyais of literature (Section 4) were par-
tially addressed in the subsequent sections offtkgs. In addition, we found that the logis-
tics of continuous aid operations could be furtheralysed. Also, more attention could be
given on slow onset, man-made disasters. Empireethodologies such as case study re-
search and surveys should be used more often. degahe phases of disasters, the recon-

struction phase and its sustainability should bhér studied.

The case study research on the effect of imporidvaron humanitarian logistics (Section 5)
showed that further research could analyse the atplaimport barriers on medical items,

which were not covered in this thesis due to tpanticular characteristics. It could also be
analysed if import barriers during the rehabil@atiphase produce additional positive side

effects on humanitarian operation, such as thectemuof transportation and storage costs.

Finally, the last section using a simulation moitction 6) could be further improved by
analysing the costs involved in each scenariofileroto get a better estimate of the cost re-
duction potential of each preparedness scenarich Sudetailed analysis could for example
include transport costs, which differ between sdesaAlso, variability could be included in
the simulation model. Finally, further researchldocomplement the extreme case scenarios
we analysed with a middle case scenario consisfirtige optimal mix of pre-positioning and

investment in capabilities.
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Appendix A: Characteristics, findings and proposed futureaneseof previous literature reviews

Criteria | Altay and Green (2006) Kovacs and Spens (2007)| Naagarathinam et al. Pettit and Beresford (2009)| Overstreetet al. (2011)
(2009)

Scope OR/MS literature in Literature on humanitariap Literature of supply chain| Literature about critical Literature on humanitaria
disaster operations logistics management (SCM) in success factors in the logistics, sudden onset
management times of crisis commercial context disasters

Database |- ISI Web of Science several journal databases ProQuest not specified -EBSCOHOST

used - IFORS search engine - ABl/Inform - ABl/Informs

- Business Source Premier - EBSCO - Academic Search Premig

Cambridge Sientific
Abstracts IDS

- Compendenx Engineering
Village 2

- Scirus
- Econbase

- Civil Engineering
Database

- Scitation
- SciFinder

- ScienceDirect

- Google Scholar
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DR

Criteria | Altay and Green (2006) Kovacs and Spens (2007)| Neaagarathinam et al. Pettit and Beresford (2009)| Overstreetet al. (2011)
(2009)
Keywords |- disaster - humanitarian AND - crisis not specified -logistics OR supply chain
- emergency logistics - risks ngagement
- catastrophe i gﬂgnp?;'é?]g?:sa'd AND | gisaster disaster OR emergency C
- humanitarian OR relief
- extreme event - disaster relief AND - uncertainty
- disastrous logistics - emergency
- catastrophic - disaster relief AND supply- disruption
chains - catastrophe
- emergency AND logistics| crisis management
- emergency AND supply | i) management
chains
- disastrous
- catastrophic
Classifi- yes no yes no yes
cation of
papers?
If yes, - phase of disaster - source of crisis - complexities
which - research methodology - scale of crisis - personnel
catego-
ries? - research contribution - phase of crisis - equipment
- cause of disaster management - infrastructure

publication period

- problem scenario

- research methodology

- type of respondent to cris

- information technology

- planning, policies and
procedures

- proposed models
- areas for further research
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Criteria | Altay and Green (2006) Kovacs and Spens (2007)| Naagarathinam et al. Pettit and Beresford (2009)| Overstreetet al. (2011)
(2009)
Findings |- mathematical - literature focuses on the |- increase in number of - critical success factors |- foundations for a core

programming is most
frequently used method

- system dynamics,
constraint programming

and soft OR techniques are

underused

- most papers in mitigation
phase address man-madks
disasters

- only few papers in main-
stream OR journals are o
natural disasters

- no humanitarian disasters
(epidemics, famine, war,
genocide) addressed in
OR/MS related journals

- more than 50% of resear
is on model development
26.6% on theory
development and 15.6%
application

preparation phase

- few papers concentrate 0
the immediate response
phase

- humanitarian world has
insufficient investment in
technologies,

2 communication and

modelling techniques

- shortage of logistics
experts in humanitarian
logistics

- supply chain processes are

largely manual

- basic principles of business

logistics can be applied in
ch humanitarian logistics

bn

publications in the last
., years

- more research has been
done for crisis caused by
external sources than
internal sources

- increase of number of
paper focusing on severa
phases of disaster
management

- more research on

mitigation and preparation

than response and
reconstruction phases

. few research on the
recovery of a supply chail
after crisis

- limited empirical studies

- many analytical research
using OR techniques

- applied research and
models developed are
specific to particular crisig
situations

from commercial context
are equally important in
the humanitarian aid
context

- cultural elements and
political constraints playrsg
important role in decision
making in humanitarian a
context

- effectiveness of a
humanitarian supply chait
is determined by structura
or cultural factors

=}

body of knowledge in
humanitarian logistics ha
been laid in literature

- most humanitarian
literature concentrates on
preparation or planning
phase

- most authors recommend
further research on
planning, policies and

ns procedures

|
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Criteria | Altay and Green (2006) Kovacs and Spens (2007)| Neaagarathinam et al. Pettit and Beresford (2009)| Overstreetet al. (2011)
(2009)

Proposed |- do more research on - do more research on - do more research on - test the critical success |- do more research on

steps for reconstruction phase response a_nd reconstruction phase factors proposed in th_e orgar?l_zatlon's_ personnel:

future - develop mitigation tools reconstruction phases | _ develop scales for level of f;igg::ﬁﬂ%ﬂqugmiigif ;gg:ﬂ;ﬂnngg'dtgﬂ;gﬁ{g

research |- develop theory on - do more research on crisis management humanitarian aid personnél

preparation, response an
reconstruction phases

do more research on
management consulting
research for recovery
efforts

develop measures of
productivity and efficiency

develop better
understanding of inputs fg
models

use new methodologies
such as system dynamics
fuzzy systems, soft OR

more multi-agency
research, considering
political issues

more research on busines
continuity after disaster

more research on resilien
infrastructure and networ
design

’ planning and execution o
operations in disaster rel

- do more research on links
and similarities between
humanitarian logistics and
business logistics

r

5S

- do more research on

robustness and resilience
of supply chains

do more case studies and
empirical research in crisi
management for not-for-
profit supply chains

do more research on
supply chain managemer
crisis arising from interna
sources

do more research on nonr

profit organizations and
humanitarian
organizations, through ca
studies

- do more research on
equipment: purchasing,
positioning, deploying
resources

- do more research on
infrastructure: methods ta
overcome non-availability|
of roads, rail, bridges

- do more research on
transportation: last mile
distribution

- do more research on
information
technology/com-
munication: use of
common use software an
hardware

- do more research on
inventory management:
quantity and location of
prepositioning supplies
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Appendix B: Selected journals and their ratings accordingfferént rankings

Journal Olson | VHB | CNRS | ABS JCR
(2005) (2011) (2008) (2010) (2010)
max: 1.1 | max: A+ max: 1 max: 4

American Journal of Disaster Medicine*

Annals of Operations Research 2.97 B 2 2 0.675

Asian Journal of Social Science 0.053

Business Horizons E 1 0.809

Computers & Industrial Engineering C 3 2 1.543

Computers & Operations research 4.05 B 2 2 1.769

Decision Sciences 3.27 B 2 3 2.233

Development & Change 2 1.359

Disasters 1.174

European Journal of Operational Research 2.83 1 32.159

Expert Systems with Applications 3 1.924

Fuzzy Optimization & Decision Making 0.70p

Harvard Business Review D 4 1.881

IIE Solutions*

Information Technologies & International Developrtten

Interfaces 2.53 C 2 0.826

International Affairs 1.198

International Journal of Advanced Robotic Systems 0.326

International Journal of Educational Development 0.983

International Journal of Emergency Management*

International Journal of Logistics Management D 3 2

International Journal of Logistics Systems & Managet*

International Journal of Logistics: Research & Apalions C 4 2 0.558

International Journal of Operations & Production 4.1 C 2 3 1.812

Management

International Journal of Physical Distribution & djistics B 4 2 2.617

Management

International Journal of Production Economics 4.06 B 1 3 1.988

International Journal of Productivity & Performance D 1

Management

International Journal of Public Sector Management C 2

International Journal of Risk Assessment & Managame

International Journal of Services Sciences*

International Journal of Services Technology & Mgeraent C

International Journal of Strategic Property Manageim 2.615

International Studies Quarterly 1.523

International Transactions in Operational Research D 3 2

Journal of Business Ethics C 3 3 1.125
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Journal Olson | VHB | CNRS | ABS JCR
(2005) (2011) (2008) (2010) (2010)
max: 1.1 | max: A+ max: 1 max: 4
Journal of Business Logistics 3.71 B 2 3.905
Journal of Global Optimization 1.16
Journal of Humanitarian Logistics & Supply Chain
Management*
Journal of Intelligent Transportation Systems .278
Journal of Manufacturing Technology Management 4 2
Journal of Multi-Criteria Decision Analysis B 4
Journal of Network & Computer Applications 0.66
Journal of Operations Management 3.02 B 1 4 5.093
Journal of Public Procurement*
Journal of the Association for Information Systems B 2.217
Journal of the Operational Research Society 3.27 B 2 3 1.102
Journal of the Royal Statistical Society. Serieg\@plied 3 2 0.645
statistics
Knowledge & Information Systems 2.008
Management Accounting Quarterly D 4
Management Research News C
MIT Sloan Management Review D 3 1.452
Naval Research Logistics 2.34 B 3 3 0.982
Operations Management Research B
OR Spectrum A 3 3 2.03
Oxford Development Studies 3
Papers in Regional Science 2 1.236
Production & Operations Management 2.99 A 1 3 1.851
Science A+ 1 31.377
Social Studies of Science 1.723
Supply Chain Forum: An International Journal E
Supply Chain Management: An International Journal C 4 3 2.484
The Economic Journal 2.271
TOP: An Official Journal of the Spanish SocietyStétistics 4 0.756
& Operations Research
Transportation Research Part A: Policy & Practice B 2 3 1.601
Transportation Research Part E: Logistics & Transpion B 2 3 1.954
Review
Transportation Research Record 0.482
Transportation Research, Part B B 2 4 2.091
Transportation Science 2.42 A 2 3 1.514
*these relatively new journals were included in sieéection even if not ranked
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Appendix C: Types of problems experienced by reliebrganizations in different countries

Average number

Country Organization A Organization B Organization C Organization D S
of restrictions
Somalia - Access barriers (organization) 2
- Corruption
Sudan - Import barriers (complexity) - Import barriers (complexity) - Import barriers (tariffs, delays, - Import barriers (complexity) 2
- Access barriers (visa) complexity and origin) - Corruption
- Control of activities
- Access barriers (visa)
DRC - Import barriers (tariffs) - Import barriers (delays) - Import barriers (tariffs) 2
- Corruption - Access barriers (organization)
- Corruption
Myanmar - Access barriers (visa) - Access barriers (organization and visa)| - Import barriers (complexity) 2.3
- Import barriers (delays and medicines | - Import barriers (medicines restrictions)
restriction) - Corruption
- Bureaucracy
Chad - Bureaucracy - Bureaucracy - Import barriers (tariffs) - Corruption 1.8
- Import barriers (tariffs, delays, - Import barriers (complexity) - Bureaucracy
complexity and satellite communication
equipment restriction)
Ethiopia - Import barriers (delays, complexity, - Import barriers (delays, complexity, 2
medicines restriction and satellite medicine restriction and satellite
communication equipment restriction) | communication equipment restriction)
- Bureaucracy
- Access barriers (organization, visa)
Liberia - Import barriers (medicines restriction) 2
- Corruption
Cameroon |- Corruption - Corruption 15
- Import barriers (tariffs, complexity,
delays and satellite communication
equipment restriction)
North - Import barriers (delays, tariffs and - Bureaucracy 1
Korea complexity)
Israel - Import barriers (delays and satellite 1
communication equipment restriction)
Georgia - Import barriers (delays) 1
Bosnia - Import barriers (tariffs, delays, 1
complexity)
Libya - Access barriers (organization) - Access barriers (visa) 2
(since 2011 - Import barriers (satellite communicatior - Import barriers (satellite communicatiol
crisis) equipment restriction) equipment restriction)
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Appendix D: Feedback loops of System Dynamics main mfglaly boxes: constants, black boxes: link to sulzets

Pipeline Inventory

Maximal International
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Appendix E: List of feedback loops of System Dynamics main et@hd sub-models

Customs Processing Capacity

Balancing loops

B1 | Processing Capacity Fractional Capacity Increase Capacity Increase> Processing Capacity

Reinforcing loops

R1 | Processing Capacity Capacity Increase> Processing Capacity

Main Model

Balancing loops

B2 | Customs Clearanece Customs Clearance Outflow Customs Clearance

B3 | Unsatisfied Demand> Deliveries to Beneficiaries> Satisfied Demand> Unsatisfied Demand

B4 | Unsatisfied Demand> Order Quantity— International Supply» Customs Clearance Customs Clearance Outflow Increase of Inventory»> Incountry
Inventory— Deliveries to Beneficiaries» Satisfied Demane-» Unsatisfied Demand

B5 | International Supply> Inflow pipeline— Pipeline Inventory— Order Quantity— International Supply

B6 | Incountry Inventory— Deliveries to Beneficiaries> Incountry Inventory

B7 | Demand Satisfaction» Temporarily Satisfied Demané Demand Satisfaction

Reinforcing loops

R2 | Customs Clearanee Cycle Time Customs Clearanee DDLT* — Order Quantity— International Supply-> Customs Clearance

R3 | Customs Clearanee Customs Clearance Outflow Outflow Pipeline— Pipeline Inventory—»> Order Quantity— International Supply-> Customs Clearance

R4 | Customs Clearanee Cycle Time Customs Clearanee DDLT* — Base Stock Replenishment Order Quantity— International Supply-> Customs Clearance

R5 | Incountry Inventory— Deliveries to Beneficiaries> Outflow Pipeline— Pipeline Inventory— Order Quantity— International Supply> Customs Clearance
Customs Clearance Outflow Increase of Inventory»> Incountry Inventory

R6 | Unsatisfied Demane> Deliveries to Beneficiaries» Satisfied Demand> Temporarily Satisfied Demane Demand Satisfaction> Returning Demane-
Unsatisfied Demand

Moving Average of Demand

Balancing loops

B9

Moving Average of Demane> DDLT* — Order Quantity— International Supply»> Customs Clearance Customs Clearance Outflow
Increase of Inventory» Incountry Inventory— Deliveries to Beneficiaries> Satisfied Demane-> Unsatisfied Demane- Increase Cumulative Demans
Cumulative Demanéd> Moving Average of Demand

*DDLT: Demand During Lead Time
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