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ABSTRACT 

This research reveals the significance of disaster relief logistics which differs from commercial logistics functions. With an 
uncertain environment accompanied by infrastructure destruction and unstable weather condition the disaster relief logistics operations 
are prone to face lot of challenges. Onset of natural disasters on every year indicates the nation to be better prepared for the uncertain 
incidents. Thus, the prime purpose of the paper is to highlight the challenges in disaster relief logistics. From the analysis of both 
primary and secondary data, it was identified that the disaster relief logistics research still remains as an unexplored area that needs 
more empirical and conceptual research studies. This paper deals with the various stakeholders involved in disaster relief logistics and 
listed out the prominent challenges faced by the NGOs involved in disaster relief operations within Tamil Nadu. The outcome of the 
research sheds light on the difficulties faced by the NGOs and associated logistics service providers in executing the disaster relief 
operations which can be extended further to explore the solution to overcome the challenges of humanitarian logistics operations. 

 
Keywords: Disaster Relief, Humanitarian Logistics, Commercial Logistics, NGOs. 
                                                                                                                                                                                                                                                          
INTRODUCTION 

Research studies on commercial logistics service has been focussed for a long time. Still, there are very few research articles 
dealt with the logistics function happening in the disaster period. Up until 2005 there were only a handful of articles on humanitarian 
logistics. In the last two years, humanitarian logistics has been included as a special track of many international conferences and 
discussed on many other platforms. A number of research groups dedicated to the subject were also formed during the same period. 
Humanitarian logistics is the disaster relief logistics and they are named as it is being used for humanitarian aid. Approximately 
150,000 deaths and 200 million people are affected by natural disasters every year around the world.  

 
The World Health Organization (WHO) defines 'disaster' as an event that causes damage, destruction, ecological loss, human 

loss and suffering and deterioration of health. Most of the disaster is also unpredictable and leads to a limited time to prepare for 
mitigation. In view of this background, the objective of this study is to highlight the challenges of the humanitarian logistics process in 
order to improve the process in the future. 

 
Balcik and Beamon (2008, p. 102) highlighted the critical features of disaster relief logistics operations which make them 

different from commercial logistics. It includes the following: 
 Unpredictable nature of demand with regard to timing, location, type and magnitude 
 Wide variety of supplies for a sudden demand in a huge magnitude 
 High risk factors associated with timely deliveries 
 Non availability of needed resources in terms of people, supplies, technology, transportation capacity and funding. 

 
Thus, humanitarian logistics is considered as the most agile (Oloruntoba and Gray, 2006) and has broader context for 

performing the research studies. There are different types of disasters which are natural and also man made which includes terrorists 
attack and operational malfunctions (Norrman and Jansson, 2004) and it makes the response action more complex. Commercial supply 
chains focussed on the overall management of the target market structures whereas humanitarian supply chains need to be specialized 
in managing large scale risks which can disrupt (Wallace and Webber, 2004) the target market/disaster prone region and its structure. 
Moreover, funding plays a major role in performing humanitarian aid as the operations need significant economic importance 
(Thomas and Fritz, 2006) and it requires participation from private donors. 

 
REVIEW OF LITERATURE 

Disaster relief logistics includes the process of early planning, crucial implementation strategy execution and effective 
management in the flow of relief materials along with needed information like weather predictions, forecast information etc., from the 
point of origin to the target beneficiaries with the intention to alleviate the pain of the people exposed to the disasters (Thomas and 
Kopczak, 2005). Certainly, logistics and supply chain management process act as a connecting bridge between the stages of 
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preparation to the response stage of the disaster management (Thomas, 2003); thus, disaster relief logistics is important to leverage the 
implementation and timely response for major disaster relief programs.  

 
There is always a comparative study exists between the commercial and disaster relief supply chain and the researchers 

explored it through different type of perspectives. Disaster relief logistics, as well as commercial logistics, incorporates a variety of 
activities in common (Thomas and Kopczak, 2005). It includes the following: Preparation stage, planning stage, designing stage, 
sourcing/procurement process, transportation, warehousing and inventory management, tracing & tracking process, 
networking/distribution, final reporting and documentation to ensure accountability, and the final process of customs clearance/legal 
support (Gustavsson, 2003). The common principles like the management of materials, information and funding are applicable to both 
business and disaster relief logistics (Kovacs and Spens, 2007).  

 
Category Natural Disasters Man-Made Disasters 
Sudden-onset  Tornadoes  

Earthquake  
Hurricane  
Flood 

Terrorist attack  
Chemical leak  
War 
Accidents in Powerplants 

Slow-onset  
 

Famine  
Drought  

Political crisis  
Refugee crisis  

Source: Van Wassenhove (2006, p.476) 
Table 1: Category of Disasters 

 
Table 1 reveals the different types and the complex nature of disasters. Based on the duration and time of onset, sudden and 

slow disasters are categorized. Based on the origin, natural and man-made disasters are categorized. In this way humanitarian logistics 
differs from commercial logistics as the target environment is very unstable and complex in nature. The exclusive features of the 
humanitarian logistics execution environment, and a comparative study (Van Wassenhove, 2006) and difference between the business 
and humanitarian logistics have been explored by Beamon (2004). Disaster Relief logistics is symbolized by extensive happenings, 
unequal demand and unfamiliar limitations (Beamon and Kotleba, 2006). The difficulties vary from unavailability of electrical supply, 
interrupted transportation with demolished infrastructure with a ‘controlled’ atmosphere including negligible variation like congestion 
of traffic system etc., (Kovacs and Spens, 2009). Business logistics are usually strategized well ahead of demand and comparatively 
well-established. Meanwhile humanitarian logistics is usually featured with quick decisions taken within shorter time limit (Balcik and 
Beamon, 2008).  

 
Commercial Logistics usually deal with a programmed set of dealers/suppliers/contractors, well known   

engineering/industrial/manufacturing sites, and a constant or at least foreseeable demand, which are all unidentified in disaster relief 
logistics (Cassidy, 2003). Usually, the demand in commercial logistics is determined by the customers whereas the supply in disaster 
relief logistics operations is driven by donors (Tomasini and Van Wassenhove, 2009). The disaster-prone vulnerable people are 
considered as customers and actually they have no options and the concept of ‘true demand’ is not formed in disaster relief logistics 
(Kovacs and Spens, 2009). At the beginning, the important disaster relief goods/materials are sourced from the pre-positioned stocks 
of the organization (Balcik and Beamon, 2008). The organisation used to get the pre-positioned stocks at a rational pricing (Salisbury, 
2007) and because of this price advantage the stocks are purchased in advance. After the onset of disaster, there will be a huge 
increase in the demand and as a result the suppliers will also increase the cost of relief materials. In-advance purchase strategy is 
followed by the humanitarian organizations and prepositioned warehouse is maintained by disaster relief logistics service providers to 
make quick response (Roh S et al., 2015). For making a smooth flow in the disaster relief operations, the humanitarian organizations 
need to face lot of challenges. The time of occurrence and magnitude of natural disaster is always uncertain in nature (Rawls and 
Turnquist, 2010). Maintaining pre-positioned stocks in a centralized warehouse is not an easy task and many humanitarian 
organizations are not able to afford this advantage. They need significant monetary assets (Chaikan, 2003). With all these difficulties, 
many of the humanitarian organizations will not prefer the pre-positioned stock strategy.  

 
The uncertain nature on the onset of disaster (Balcik et al., 2010) and high financial investment in maintaining the centralized 

distribution centres/warehouses (Oloruntoba and Gray, 2006) make them against the pre-positioned strategy as a whole. Setting up of 
such distribution centre among the disaster-prone region is not a wise decision as it is exposed to recurrent disasters. There are few 
studies made to devise a model for applying pre-positioned strategy in setting up distribution centre and maintaining stocks without 
being damaged/destroyed by the frequent disasters (Ukkusuri and Yushimoto, 2008). These models are very essential as they stabilize 
the nations’ disaster management policy and make humanitarian organizations to exhibit flawless administration (Kayikci, 2010). 
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Humanitarian logistics practitioners are the respondents for these kind of studies as they are aware of real-time challenges and issues 
in the execution of disaster relief activities and more empirical studies with practitioners can reap much more benefits for policy 
makers and other stakeholders of disaster management. 

 
OBJECTIVE OF THE STUDY 

To explore the real-time challenges and issues in executing the disaster relief logistics operations. 
  

RESEARCH METHODOLOGY 
There are many conceptual and theoretical studies made in this field of humanitarian logistics. Empirical studies are limited 

as the expression of respondents vary with several external factors. Still, an empirical research is essential to conform the suitability of 
the models and theory concepts developed. With this notion, researcher taken up an empirical study to explore the real-time challenges 
faced by the disaster relief operation service providers. The study is limited to the state of Tamil Nadu in India where The State 
Disaster Management Authority (SDMA) holds the responsibility for managing the disasters. Tamil Nadu State Disaster Management 
Authority (TNSDMA) structure comprises State Executive Committee with departmental heads, Advisory Committee with the 
government institution heads, Agency governed by an executive council and governing council with government officials as members, 
Coordination Agencies, District Disaster Management Authority which operates further on a narrow level and finally Emergency 
Operation Centre at the grassroot level across the state. The Coordination Agencies in this structure incorporates almost the majority 
of disaster management stakeholders. It includes the departments like meteorology, ocean information service, remote sensing centre 
etc., along with educational institutes like Indian Institute of Technology and Anna university. The final member in this coordination 
agency is the non-government organizations. Asha Bhavan Centre. (2017, February 15) explains that “When it comes to disaster 
management, every NGO has a different role to play”. Role of NGOs in disaster relief operations is inevitable as they can reach out 
the grassroots and make an impact. This is the reason for taking NGOs as the respondents for the research. State comprises of 818 
NGOs which used to work on disaster management. Demographically they are grouped in to different strata like Chennai Region, 
North Region, South Region, West Region and East Region with 154, 93, 261, 166, 144 NGOs respectively. Using stratified random 
sampling 325 respondents (Hair et al., 2006) were reached out for the research. Researcher performed an extensive literature study and 
collected the variables essential for proposing an outcome for the research objective. The research thus involves both qualitative and 
quantitative studies. Initially 50 NGOs were contacted to get the response on the research instrument with which the pilot study was 
made.  

 
Data is then processed to remove redundancy errors followed by required validity and reliability testing. Few NGOs were 

visited directly, many telephonic interviews were made and few other responses were collected through email using online survey 
tool, ‘Four Eyes’. The responses were then processed using SPSS statistical software. 

 
RESULTS AND DISCUSSION 

NGOs were concentrated on disaster-prone regions. The disaster relief logistics operations were executed by the workers in 
NGOs and associated logistics service providers.  

S. No. Variable Classification of Variables Frequency 
N=325 

Percentage 

1. Gender Male 282 86.8 
Female 43 13.2 

2. Age Below 25 40 12.3 
Between 25 years – 40 years 56 17.2 
Between 41 years – 59 years 170 52.3 
60 and above 59 18.2 

3. Designation Operational Level 163 50.2 
Managerial Level 136 41.8 
Trainee 7 2.2 
Trainer 9 2.8 
Legal Advisor 10 3.1 

4. Personal 
experience in 
relief activities 

Fresher 31 9.5 
1 - 5 Years of Experience 71 21.8 
6-10 years of experience 39 12.0 
More than 10 years of 184 56.6 
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experience 
5. Organization 

Experience 
Newly Started 3 .9 
Working for 1-5 Years 57 17.5 
Working for 6-10 Years 25 7.7 
Working for more than 10 Years 240 73.8 

Source: Computed from primary data 
Table 2: Demographic Profile of the respondents 

 
Table 2 depicts the demographic profile of the respondents. It clearly shows that the female relief workers are very low when 

compared to male relief workers.  
 
Only 13.2% of the respondents are female. Respondents in the age group of 41 -59 years are prominently high in number 

with 52.3%. Respondents belong to operational level, managerial level, trainer category, trainee category and legal advisor role in the 
organization are taken for the study. 93% of the respondents falls on operational and managerial designations and the remaining 7% is 
shared between Trainer, Trainee and Legal Advisor. Among the respondents, 9.5% were freshers, 21.8% were having 1-5 years of 
experience, 12%, were having 6-10 years of experience and 56.6% were having more than 10 years of experience in handling disaster 
relief operations. Also, major part of the respondents belongs to an organization working for more than 10 years in disaster 
management with 73.8% followed by 1- 5 years old organizations with 17.5%, 6-10 years old organizations with 7.7% and only 0.9% 
with the newly started organization. The disaster relief workers are exposed to many natural calamities including Tsunami, Chennai 
Floods, Cyclone Thane, Vardha, Okhi and Gaja which occurred in that region.  

 

 
Fig 1: Disasters Worked 

 
Figure 1 reveals that majority of the respondents worked for Chennai Floods (68%) followed by Tsunami (41%), Thane 

Cyclone (37%), Gaja (27.1%), Okhi (14%) and Vardha Cyclone (11.4%). There are many types of disasters like floods, tsunami, 
landslide, earthquake, forest fires, drought and pandemic. Exposure to different types of disasters used to give them a total knowledge 
as they are exposed to variety of complex situations. India being a tropical country, it is prone to limited natural calamities. It is not a 
region of frequent earthquakes or volcanic eruptions. Major disasters include the consequence of various cyclones. The respondents 
are asked to express the disasters which they are exposed and experienced.  
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Fig 2: Types of Disasters exposed 

 
Figure 2 exposes the fact that floods are the common type of disasters which the respondents exposed and experienced. 87% 

of the respondents are exposed to Floods and it is followed by exposure to pandemic. As COVID shattered the world drastically, the 
percentage of exposure is equally higher. 82.2% of the respondents are exposed to pandemic situations. Massive tsunami stroked 
Tamil Nadu on 2004 and 44.3% of the respondents are exposed to it. Tamil Nadu faces a critical drought situation in the recent time of 
2016-17 and 35% of the respondents are exposed and experienced the ill effects of drought. Even though, the state doesn’t encounter 
fatal earthquakes, 33% of the respondents are exposed to earthquake. Heavy rainfall during cyclone period causes landslides in the 
hilly terrain. Based on that 32% of the respondents are exposed to landslides. 9 trekkers died and almost 21 were rescued in a major 
forest fire incident happened on Kurangini hills, a popular trekking destination in Tamil Nadu. Apart from this the forest fire incidents 
are rare in Tamil Nadu though it has dense forest area. 10% of the respondents are exposed to forest fires.  

 
The Challenges of disaster relief logistics operations can be categorized into challenges related to different types of disasters 

(Richey et al., 2009), challenges related to disaster relief phases, challenges related to different types of disaster relief organizations. 
The Challenges in logistics operations starts with strategic planning (Ketikidis et al., 2008) and proceeds with coordination, 
communication issues etc., These challenges need potential human resource with significant skills to make the supply chain successful 
(Gunasekaran et al., 2017). Availability and training of logistics service providers also considered as major challenge. Reliability and 
Security features are focussed to make decision making (Sivakumar et al, 2019).  

 
Factor Factor 

Loadings 
Newly Extracted Factors 
(Challenges in Disaster 
Relief Logistics) 

Variables 

F1 0.902 Coordination Issues  Coordination with the local people 
 Coordination with Armed Forces  
 Coordination with Media 
 Coordination with Government  
 Coordination with Government Agencies 

F2 0.856 Communication Issues  Receiving forecast reports 
 Non-Availability of internet, electricity etc., to 

aid communication 
 Tracking the relief materials 
 Tracing the damages in physical Infrastructure 

F3 0.807 Funding issues  Sourcing the Donors 
 Restrictions in receiving the funds 
 Allocations in Funding 
 Timely receipt of Funding 
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F4 0.793 Infrastructure Issues  No proper street names 
 Problem in removing blockages 
 Road/Rail related issues 
 Less facilitated rehabilitation centres 
 Using outdated equipment in relief measures 

F5 0.779 Social Issues  Language and Cultural Differences 
 Security and Safety of Relief Workers and 

Relief Materials 
 Agitation of Local Community People 
 Political Issues 
 Communal Issues 

Source: Computed from primary data 
Table 3: Challenges of Disaster Relief Logistics 

 
Table 3 gave the brief picture of problems and challenges in humanitarian logistics. To combine all the variables derived 

from the literature studies, the real time disaster relief operations are listed out in the research instrument and taken for survey. 
Dimension reduction tool is engaged to group the factors into common theme. Exploratory Factor Analysis had given five factor 
solutions to identify the issues and challenges of disaster relief logistics. The result revealed that all the factors altogether shown 82.24 
percent of the total variations. Further, the results were considered reliable and valid as the communality value sand factor loadings are 
high and unique. 

 
CONCLUSION 

It is evident from the above Table 3 that the ‘Coordination Issues, ‘Communication Issues’, ‘Funding Issues’, ‘Infrastructure 
Issues’, ‘Social Issues’ with its respective scores of 0.902, 0.856, 0.807, 0.793, 0.779 were found to be having the highest factor 
loadings under the factors F1, F2, F3, F4 and F5. Coordination with the local people, armed forces and uniform services, media, 
government and government agencies together framed as Coordination issues.  Communication issues includes receiving forecasting 
reports, non-availability of internet, electricity etc., to aid communication, tracking the relief materials, tracing the damages in 
physical infrastructure. Also funding issues are clearly grouped with sourcing operations from the donors and suppliers, restrictions 
and limitations in receiving the funding, improper allocation of funding, non-availability of funding at the right time. Streets without 
proper names, blockages in the road and delay in removing them, rehabilitation centres without any basic facilities, using outdated 
technology and obsolete equipment in relief measures are common for developing nation. These issues are framed as infrastructure 
issues. Social Issues comprises of language and cultural differences between the relief workers and local community people. The 
security and safety of the vulnerable people and relief workers are also in stake and it is a major social issue. There are times where 
the local community people got agitated and attack the relief workers. Political and Communal intervention in executing relief 
operations is witnessed by the respondents. Social issues largely depend on the external environment which is highly unstable and 
complex to understand.  

 
The researcher aims to collect the real time issues and challenges faced by the disaster relief logistics service provider. Here 

the respondents from NGOs faced such situations as they are involved either directly or associated with third party logistic service 
providers in executing the relief operations.  

 
This study aims to evaluate the real time responses from the NGOs and elaborates a clear picture in identifying the on-ground 

challenges of the logistics service providers. This can aid the relief organizations, policy makers, government agencies and other 
stakeholders of disaster management to understand the root cause of the issues in execution of relief measures. The research can be 
further extended to provide feasible solution to overcome these challenges. The best practices from the humanitarian organizations can 
be grouped to wither out different thematic problems.  
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