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Abstract

The�efficiency�of�the�humanitarian�supply�chain,�in�helping�flood�victims,�can�be�affected�by

various�factors.�However,�only�the�determinants�of�agility,�coordination�and�collaboration

are�critically�discussed�in�this�study.�This�research�aims�to�predict�whether�the�determinants

of� agility,� coordination� and� collaboration� significantly� influenced� the� efficiency� of� the

humanitarian�supply�chain,�during�the�flood�disaster,�in�a�certain�rural�area�in�Kelantan,

Malaysia.�A�survey�was�conducted,�among�150�of�respondents,�who�experienced�the�flooding.

The�data�were�further�analysed,�using�Partial�Least�Square�(PLS)�analysis.�The�findings

revealed� that� agility� and� coordination� significantly� influenced� the� efficiency� of� the

humanitarian�supply�chain,��among�the�three�determinants.�The�implications�of�this�study

are�vital�to�the�government�and�private�agencies,�in�the�effort�to�offer�an�improved�process

of�humanitarian�aid�to�disaster�victims.
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1. Introduction

The� humanitarian� supply� chain� is� a� vital

component�in�ensuring�aid� to�the�communities

in�need.�The�distribution�of�humanitarian�relief

involves�many�parties,�multiple� processes�and

policies,�as�well�as�a�vast�amount�of�resources.

Ho,�Au�and�Newtom�(2002)�pointed�out� that

commercial� supply� chains� also� share�many�of

these� characteristics� and� hence� the� study� of

humanitarian� supply� chains� is� not� an� entirely

distinct� field.�Although� humanitarian� supply

chains�operate�in�incredibly�varied�environments

and�circumstances,�their�essential�functions�are

quite�similar�to�the�industrial�supply�chain.�This

suggests� that�it�is�worthwhile�to�determine�the

components,� which� facilitate� the� success� of

industrial� and� commercial� supply� chains� and

apply�them�to�humanitarian�aid�supply�chains,

where�relevant.�Humanitarian�supply�chains�are

constructed�in�high-pressure�environments�and

they� are�often�short-term.

2. Literature� Review

2.1. Humanitarian� Supply� Chain

Elements,�within� the�humanitarian�supply

chain,� include� openness,� accountability,� fair

competition,� ethics,� performance,� quality� and

cost-effective�practices.�Relief�aid�is�comprised

of� food,� shelter,�water� and� healthcare.�These

are� typically� provided� in� a � relief� camp

environment.�Richard� (2010)� highlighted� the

fact�that�aid�operations�incorporate�procurement,

transport�and�delivery�of�aid� resources.�There

are�five�primary�elements,�which�should�be�taken

into� account,� in� order� to� ensure� effective� and

efficient�disaster�management�by�stakeholders.

Gizaw�and�Gumus�(2016)�stated�that�80%�of

disaster� relief� undertakings� rely� on� successful

logistics�operations,�to�guarantee�effective�and

efficient�humanitarian�supply�chains.

2.2. Coordination

The�process�of�aligning�the�various�parties,

in�a�humanitarian�aid�project,�in�such�a�way�that

fulfills� their� mutual� aims,� by� effectively� and

efficiently� delivering� relief� and� resources� to

victims,�is�known�as�coordination.�According�to

Tripathi�(2020),�the�organizational�information

coordination� should� be� adopted� by� the

humanitarian� project� because� changes� in� the

environment� are� captured� by� it.� Moreover,

coordination� is� especially� vital� in� logistics

processes� (Rajagopal,� et.al.,� 2017),� notably

in� procuring� and�delivering� resources� (Azlina

et�al.,�2020).�Coordination�mainly�functions�to

guarantee� that� the�humanitarian� aid� flow� runs

with�efficiency�and�fluidity.

2.3. Collaboration

Collaboration�refers�to�the�process�of�two

or� more� interdependent� groups, � making

decisions�mutually� (Sundram,� et.al.,� 2020).

Greater�cooperation�among�members�of�a�supply

chain�typically�results�in�enhanced�performance

and� reduced� general� cost� (Mkumbo� et� al.,

2019).� Conceptually,� collaboration� involves

suppliers,� firms� and� customers� and� it� extends

from� the� stages� of� procuring� raw�material� all

the�way�to�the�delivery�of� the�finished�product

(Sundram�et�al.,�2017a;).�Collaborating,�with

parties�outside�the�supply�chain,�has�an�impact

on�collaboration�within�the�supply�chain�as�well

(Sundram,� et.al.,� 2016).� Evidence� indicates

that � collaboration� in� cases� of� disaster

management�is�vital�in�improving�the�planning

and�execution�of�humanitarian�aid�efforts,�due

to�the�fact�that�it�would�be�challenging�for�any

party�to�manage�such�a�situation�independently.

Mohd,� et.al. ,� (2018) � asserted� that� every

stakeholder� in� disaster� management� must

cooperate� for� the�best�interests�of� the�victims.

The� collaboration� between� the� government,
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NGOs,� private� institutions� and� the� wider

community�is�crucial�(Sundram�et�al.,�2017b),

in�facilitating�relief�aid�during�floods�in�Malaysia

(Mohd,� et.al.,� 2018).� Different� stages� of� a

disaster�require�different�characteristics�within�a

supply�chain.�Before�the�disaster,�the�supply�chain

should�be�optimal�and�lean�but�during�the�disaster,

the� supply� chain� must� be� fully� agile� and

responsive.�Cooperation�and�collaboration�must

co-exist�between�all�stages�and�parties�involved

(Selvaraju� et� al.,� 2019)� so� that� humanitarian

relief�can�be�delivered�as�efficiently�as�possible.

2.4. Agility

Agility�is�defined�as�the�capacity�to�create

and� sustain� the� necessary� flexibility� and

responsiveness,� to� cope� with� unexpected� or

short-term� logistics� issues,� uncertainties� and

risks.�Agility�is�vital�in�ensuring�that�flood�victims

receive� timely� food� and�medical� treatment,� so

that� they� can�maintain� a� reasonable� level� of

comfort� and�morale.�Many� studies� emphasize

the�importance�of�agility�and�how�it�makes�the

humanitarian�supply�chain�more� sensitive�and

flexible�to�the�needs�of�victims�(Charles,�et.al.,

2010).�Therefore,� �agility� is�a� basic�condition

for�an�organization�to�function�because�it�dictates

organization’s� capacity� to� react� to� changes� in

an�effective�and�timely�way�(Rajagopal�et�al.,

2016)

3.� Statement� of� Problem

The�problem�of�humanitarian�supply�chains

is�the�problem�of�collaboration,�coordination�and

agility,�within�the�supply�chain.�Irrera�(2018)

posited� that� failed� communication� and� weak

coordination�can�deeply�compromise�the�delivery

of�humanitarian�aid.�This�could�be�seen�in�the

flooding� disasters� of� � 2004� in� Peninsular

Malaysia.�In�this�situation,�landslides�obstructed

primary�routes�and�severely�limited�the�ability

to� access� relief� centers� and� deliver� necessary

emergency�supplies.�This�reflected�weaknesses

in� the� coordination� level� of� the� humanitarian

supply� chain� because� disaster� management

operates�in�three�levels�and�each�level�functions

through�a�committee�with�its�own�responsibilities.

4.�Need� of� the� Study

The� need� of� this� study�was� to� determine

the�relationship�between�agility,�collaboration�and

coordination, � towards� the� efficiency� of

humanitarian� supply� chain.� This� study� is

important�to�improve�the�practices�and�process

of�humanitarian�supply�chain�in�Malaysia.

5. Objective� of� the�Study

The�objective�of�this�study�was�to�identify

the�relationship�between�agility,�collaboration�and

coordination,� for� efficient� humanitarian� aids

supply�chain�practices�in�Malaysia.

6.�Hypotheses� of� the� Study

In� this� study,� three� hypotheses� were

formulated,�for�testing.

i. Agility� has� significant� effect� on� efficient

humanitarian�supply�chain�practices.

ii. Collaboration� has� significant� effect� on

efficient�humanitarian�supply�chain�practices.

iii. Coordination� has� significant� effect� on

efficient�humanitarian�supply�chain�practices.

7. Methodology

In�this�study,�a�quantitative�approach�was

taken,� to�ascertain� the� significant� influence�of

coordination,� collaboration� and� agility,� on

humanitarian�supply�chain�practices.

7.1 Sample� Selection

A� convenience� sampling� technique� was

utilized,�to�obtain�150�samples.�The�respondents

were�chosen,�based�on�their�experience�of�being

victims�of�flood�disasters�in�Kelantan.�The�data

of� the� respondents� were� obtained� from� the

committees,�who�provided�the�temporary�shelter

to�the�victims.
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7.2 Sources� of� Data

The� response� rate� of� this� study�was� 147

questionnaires�out�of�150,�at�98�percent�response

rate�and�they�were� considered�valid�for�use� in

the�analysis.

7.3 Period�of� the� Study

This�study�was�conducted�over�a�period�of

24�months.�The�data�collection�took�about�one

month.�After� data� collection,� the� next� process

was�data�analysis,�to�assess�the�result.

7.4 Tool� used� in� the� Study

The�items,�used�in�this�study,�were�adapted

from�several�previous�studies,�to�determine�the

coordination,� collaboration� and� agility� of� the

humanitarian� aids� (Selvaraju� et� al.,� 2019).

The� research� framework�model� for� efficent

humanitarian� supply� chain� is� presented� in

Figure-1.�Responses�were�collected�on�a�five-

point� Likert� scale,� where� 1=strongly� disagree

and�5=strongly�agree.

8.�Data�Analysis

In� this� study,� the� Partial� Least� Square

analysis,�incorporating�the�structural�model�and

measurement�model,�was�used�for�the�analysis.

In� the�measurement�model,� the� item� loading

value,� for� every� reflective�measurement� item,

exceeded�the�recommended�threshold�of�0.707,

as�suggested�by�Hair�et�al.�(2016).�In�addition,

the�composite�reliability�values�exceeded�0.70,

while� the�AVE� value� of� each� construct� was

greater�than�0.50�(Hair�et�al.,�2016).�To�assess

the�discriminant�validity,�as�suggested�by�Fornell

and�Larcker� (1981),� criteria�were� applied� to

evaluate�discriminant�validity�(Hair�et�al.,�2016).

Under� the� structural� model� analysis,� the

assessment�of�path�coefficient,�hypothesis�testing

and�R�square�values,�were�undertaken.

8.1 � Demographic� Factors

The�majority� of� respondents� were� males

(65.3per�cent),�compared�to�female�respondents

at�34.7%.�47�percent�of�respondents’�age�ranged

from�17�to�25,�while�44.9�per�cent�of�respondents

proved� to� be� single.� The� great� majority� of

respondents�were� of�Malay� descent� (90.5� per

cent),�who� reported� 1� and�5� family�members

(67.3�per�cent).

8.2 Convergent�Validity

Table-1�shows�the�items�of�collaboration,

coordination� and� efficiency,� meeting� the

threshold�values,�which�explained�their�relevance

to�this�study.

8.3 Discriminant�Validity

In� this� research,� the�AVE�was� confirmed

to�be�higher�than�the�row�and�column�values�in

Table-2,� indicating� that� the�constructs�did�not

have�any�discriminant�validity.

8.4 Structural�Model

The� structural� analysis� revealed� that� R

Square� (R2)� of� 48.8� per� cent,� regarding� the

efficiency�of�humanitarian�aid�distribution,�could

be� explained� by� the� factors� of� agility,

collaboration� and� coordination.� The� path

coefficient,�displayed�in�Table-3,�indicated�that

the� effect�of� agility� (=�0.498,� p�<�0.01)� did

have� significant� influence� on� the� efficiency�of

the�humanitarian�supply�chain.�Thus�Hypothesis

1� was� supported.� Furthermore,� the� effect� of

coordination� ( = 0.239,� p� <� 0.01)� also

significantly� influenced� the� efficiency� of

humanitarian� supply� chain� and� hence� the

Hypothesis�3�was�also�supported.� In�contrast,

the�finding�found�that�collaboration�( =�0.041,

p� <� 0.01)� did� not� significantly� influence� the

efficiency�of�humanitarian�supply�chain.�Hence

Hypothesis�2�was� rejected.

9.�Findings� of� the�Study

9.1 Relationship� between� agility � and

efficiency� of� humanitarian� supply� chain

practices.
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� The�finding�revealed�that�the�agility�exercised

significant� effect � on� efficiency� of

humanitarian�supply�chain�practices.

� Hence� agility� is� considered� an� important

determinant� of� humanitarian� supply� chain

practices.

9.2 Relationship� between� collaboration

and�efficiency�of�humanitarian�supply�chain

practices.

� The�finding�revealed�that�collaboration�did�not

have� significant� impact� on� humanitarian

supply�chain�practices.

� The�collaboration�practices�did�not�contribute

to�the�efficiency�of�the�humanitarian�supply

chain.

� Hence� collaboration� must� improve� better

practices�in�future.

9.3 Relationship� between� coordination� and

efficiency� of� humanitarian� supply� chain

practices.

� The� finding� revealed� that� coordination

excersied�significant�effect�on�humanitarian

supply�chain�practices.

� Therefore,� coordination�was� identified� as� a

determinant� of� efficiency� of� humanitarian

supply�chain.

10.� Suggestion

The� finding� suggests� that� coordination,

during�the�humanitarian�aid,�should�ensure�that

everyone�received� the�supply�of�aids.� In�other

words,�Co-ordination�between�different�agencies

or� committees� is� essential� for� the� success� of

disaster�management.

11.� Conclusion

To�conclude,�agility�and�coordination�proved

to� have� significant� influence� on� humanitarian

supply�chain�efficiency�while�collaboration�did

not�have�significant�influence.�Findings�suggest

that�the�government�and�private�agencies�should

plan� their� disaster�management� strategies,� to

make�them�more�systematic�and�structured.

12.�Limitation�of�Study

This�study�was�limited� to�the�respondents

in�Kelantan,�which� is�an� area�mostly� affected

with�flood.

13.� Scope� for� Further�Research

The�future�study�could�examine�more�flood

victims,� to� assess� the� challenges� and� the

effectiveness�of�the�humanitarian�supply�aid.
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Figure-1:� Research� Framework�Model� for� Efficient�Humanitarian� Supply�Chain

Source:�Framed�by�Authors
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Table-1:� Convergent�Validity� of� Dependent� and� Independent�Variables

Source:�Primary�data�computed�using�SmartPLS�3

Table-2:� Discriminant�Validity�Taking�AVE�Square� Roots

Constructs� 1� 2� 3� 4�
1.�Agility� 0.715�

� � �
2.�Collaboration� 0.394� 0.725�

� �
3.�Coordination� 0.581� 0.562� 0.721�

�
4.�Efficiency�Humanitarian�Supply�Chain� 0.653� 0.372� 0.551� 0.736�

�Source:�Primary�data�computed�using�Smart�PLS�3

*Note:�The�diagonals�(denoted�in�italic)�represent�the�AVE�while�the�off-diagonals�are�squared�correlations

Table-3:� Structural�Analysis� Indicating�Relationship� Between�Variables� of� Study

Path�Coefficient� Β� SE� t�
p-
value�

F�Square� LL� UL� Result�

Agility���Efficiency�
Humanitarian�Supply�
Chain�

0.498� 0.10� 4.982� 0� 0.308� 0.296� 0.665�
H1:�

Supported�

Collaboration���
Efficiency�Humanitarian�
Supply�Chain�

0.041� 0.098� 0.422� 0.673� 0� -0.127� 0.249�
H2:�
Not�

Supported�

Coordination���
Efficiency�Humanitarian�
Supply�Chain�

0.239� 0.081� 2.954� 0.003� 0.075� 0.066� 0.382�
H3:�

Supported�

�

Constructs� Indicators� Factor�Loading� (CR)� (AVE)�

Agility�

AGL1� 0.743�

0.801� 0.511�
AGL2� 0.851�
AGL3� 0.74�
AGL4� 0.47�

Collaboration�

COLAB1� 0.752�

0.868� 0.526�

COLAB2� 0.738�
COLAB3� 0.6�
COLAB4� 0.815�
COLAB5� 0.627�
COLAB6� 0.793�

Coordination�

COORD1� 0.78�

0.866� 0.519�

COORD2� 0.645�
COORD4� 0.668�
COORD5� 0.767�
COORD6� 0.778�
COORD7� 0.672�

Efficiency�
Humanitarian�
Supply�Chain�

EHSC1� 0.761�

0.877� 0.542�

EHSC2� 0.74�
EHSC3� 0.693�
EHSC4� 0.756�
EHSC5� 0.731�
EHSC7� 0.735�

Source:�Primary�data�computed�using�SmartPLS�3

17The��Determinants��of��Humanitarian��Supply��Chain�Efficiency:��A��Case��Study��of��Flood��Disaster...


