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Barriers to vehicle-sharing among NGOs
during disaster relief operations:
Findings from a developing country's perspective

Abstract

NGOs (Non-governmental Organizations) are still lagging in adopting the benefits of vehicle-sharing
during disaster relief operations. Therefore, the primary objective of this investigation is to scrutinize
the impediments that impede the cooperative efforts among NGOs in the context of vehicular resource
sharing within the framework of disaster relief operations. The idea is to enhance relief operations'
transport capacity, reduce pollution and congestion, and benefit the total environment without
increasing the number of vehicles. In order to study this little-known area of research, an exploratory
study is conducted by interviewing experts (i.e., those responsible for administering relief distributions)
from both local and international NGOs in a regularly disaster-troubled developing country,
Bangladesh. Using the innovation resistance theory, this study examines and categorizes a list of
potential important barriers. In this study, various types of barriers are identified based on the
innovation resistance theory. These barriers are categorized into five groups, including risk (consisting
of 10 barriers), usage (comprising of 7 barriers), tradition (including 4 barriers), value (comprised of 2
barriers), and image (consisting of 1 barrier). Accordingly, vehicle-sharing is linked with many
potential side-effects or uncertainties, as the majority of the identified barriers are connected to risks. It
is also worth noting that certain vehicle-sharing barriers, which may seem crucial, can be addressed for
better outcomes. For example, a strategy could be to communicate potential legal barriers and
predetermine accountability for possible accidents. The research outcomes also suggest that the
implementation of a vehicle-sharing initiative within the realm of disaster relief operations is
susceptible to a multitude of intricate and technically oriented usage challenges that are inherently
unavoidable. Notable among these issues are the physical characteristics of the vehicles, the potential
for complications arising from the commingling of similar relief items, instances of vehicular
overloading, and encounters with roadblocks along the designated routes. A list of vehicle-sharing
obstacles will aid policymakers in transforming relief operations to become effective. The findings
have implications for HOs (Humanitarian Organizations), logistics service providers, as well as disaster
preparedness, response, and recovery professionals. As far as we are aware of, this study signifies the
first empirical investigation of vehicle-sharing barriers in the context of humanitarian operations.
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Introduction

The number of disasters that have affected the most vulnerable populations has risen steadily
worldwide. The number of disasters, for instance, increased from 24 in 1950 to nearly 280 in 2016
(Cozzolino et al., 2017). In 2018, 130 million people were forced to receive humanitarian aid as a result
of such catastrophes, and over the several years, the number of people repeatedly afflicted throughout
the countries by such disasters has reached record highs (Adem et al., 2018, Baharmand and Comes,
2019). According to Centre for Research on the Epidemiology of Disasters (CRED) (2023), in the year
2022, the Emergency Event Database, commonly referred to as EM-DAT, documented a total of 387
occurrences of disasters on a global scale. These events had significant repercussions, leading to the
tragic loss of 30,704 human lives and impacting the lives of approximately 185 million individuals.
The economic ramifications were equally substantial, amounting to an estimated sum of approximately
USS$ 223.8 billion in losses. The most alarming prediction is that the frequency of disasters would grow
by a factor of at least five in the next 50 years, highlighting the critical nature of disaster response
(Thomas and Kopczak, 2005, Ganguly et al., 2017). Thus, relief operations are a major focus for
governments, NGOs (Non-governmental Organizations), and private sector groups throughout the
globe. Humanitarian organizations (HOs) are a subset of NGOs that provide aid and assistance to
individuals in crisis situations. HOs work to provide essential necessities such as food, water, shelter,
and medical care to affected populations, as well as to promote long-term development to assist
communities in becoming more resilient. HOs include the International Committee of the Red Cross
(ICRC), Oxfam, and the World Food Programme (WFP) of the United Nations (UN) (Saw et al., 2018).

In this context, it is significant to highlight that logistics (such as transportation and storage)
account for roughly 80% of the overall funding spent on disaster relief activities, and that up to 40% of
the distributed funds are often lost or wasted (Trunick, 2005, Day et al., 2012, Bealt et al., 2016). These
kinds of inefficiencies are typical in disaster relief operations owing to factors such as the dispersion or
lack of consolidation of several shipments, as well as the underutilization of important resources (Altay
and Labonte, 2014). Despite this, few HOs monitor and analyze the effects of these crucial logistical
challenges on their ability to carry out relief operations effectively (Bealt et al., 2016). This is to be
anticipated, for example, given that many HOs do not equip their relief teams with sufficiently trained
logisticians (Kovacs et al., 2012, Rajakaruna et al., 2017). Therefore, Hirschinger et al. (2016) identify
the relief transport system as the bottleneck to efficient humanitarian assistance due to its associated
limits. Thus, humanitarian groups are being hampered by inefficiencies, which make it difficult for
them to distribute aid effectively to those in need due to limited resources (Gossler et al., 2019).

If these inefficiencies can be reduced, then humanitarian help may be expanded to save more lives.
Therefore, in the context of disaster relief logistics, L'Hermitte and Nair (2021) proposed the idea of
"sharing resources" based on analogous cost-effectiveness-related considerations. This idea involves
sharing essential logistical resources, including vehicles that are not being used to their full potential.
Though comparable innovative sharing services like Uber and Airbnb are flourishing in today's market
(Sutherland and Jarrahi, 2018), researchers in the field of humanitarian aid are still oblivious of the
barriers related to vehicle-sharing that prevent these groups from sharing their underutilized vehicles.
Despite the fact that the private sector has already incorporated vehicle-sharing as a standard practice
(Islam, 2018), there has, to the best of the authors' knowledge, been no research on the barriers to
vehicle-sharing between HOs. Clearly, this is an important area where more study needs to be done.
While there may be instances of shared challenges between impediments to vehicle sharing and hurdles
in collaborative endeavors among NGOs, distinctions in the character of these challenges may exist. To
illustrate, obstacles to vehicle sharing tend to exhibit a more operational or functional focus, whereas in



contrast, coordination and collaboration barriers encompass a more expansive terrain, incorporating the
intricate organizational and interpersonal dynamics within the framework of disaster relief efforts.

Although there are notable operational distinctions between the private sector and HOs, the latter
can adopt vehicle-sharing strategies pioneered by the private sector to gain valuable insights and
promote the integration of vehicle-sharing as a commonplace practice in the humanitarian aid sector
(Falagara Sigala and Wakolbinger, 2019). As a starting point for such a novel endeavor, this study
poses the following research question: What are the obstacles to vehicle-sharing among NGOs during
disaster relief operations? Thus, this study examines a list of potential barriers using the innovation
resistance theory. The concept of resistance stems from a research idea that attempts to comprehend
why users deny innovative services such as vehicle-sharing (Chen and Kuo, 2017). The resistance
theory considers obstacles like as value, usage, risk, tradition, and image; these are some of the topics
that will be elaborated upon more in the current study. Therefore, the scope of this study incorporates a
total of five potential obstacles to investigation using an exploratory qualitative methodology. We
conduct semi-structured interviews with experts from NGOs to learn more about the challenges.

It is imperative to underscore that the utilization of the Resource-Based View (RBV) theory or
other innovation adoption theories is less-suited for the specific focus and objectives of this research
endeavor. For instance, the RBV theory is fundamentally oriented toward the attainment of competitive
advantages vis-a-vis rival enterprises, as elucidated by Wade and Hulland (2004). In contrast, the
paramount aim within the domain of disaster relief is the expeditious and efficient provision of
assistance to individuals in distress, with an emphasis on humanitarian objectives rather than
competitive superiority (Islam et al., 2020). Therefore, the RBV theory finds its optimal application
within profit-centric organizations that actively pursue competitive edges, a distinction that further
diminishes its relevance to the present research context. Moreover, it is imperative to underscore that
theories designed to explicate the dynamics of innovation adoption behavior are not suited for an
understanding of resistance behavior. This delineation arises from empirical observations where
researchers, upon acquiring substantial insights into an innovative service, discerned that individuals
exhibiting "active" innovation resistance harbor unfavorable perceptions of this concept, as
documented by Laukkanen (2016). Thus, this conceptual framework deviates from conventional
theories pertaining to adoption behavior, given that the determinants of individuals rejecting innovative
services differ from those elucidating their adoption, as posited by Gatignon and Robertson (1989).
Moreover, the choice of employing the Innovation Resistance Theory over the Technology-
Organization-Environment (TOE) framework can be justified within the context of this study. The
Innovation Resistance Theory is specifically tailored to address the resistance and barriers encountered
by NGOs in the adoption of vehicle-sharing practices for disaster relief operations. In contrast, the TOE
framework, which encompasses a broader scope, may not offer the granularity required to understand
and categorize the specific resistance factors and objections that are central to this context (Nguyen et
al., 2022). The TOE framework focuses on the interplay of technology, organization, and the external
environment in innovation adoption (Baker, 2012), but its more generalized perspective does not
provide the detailed insights into the resistance-related issues that are crucial for effective
implementation in the humanitarian sector. Therefore, the Innovation Resistance Theory is a more
suitable choice as it aligns with the research's emphasis on understanding the specific barriers and
resistance to enhance the adoption of vehicle-sharing initiatives in disaster relief operations.



In a keyway, this research adds to the existing body of knowledge that has been accumulated. To
begin, to the best of our knowledge, this is the first time that an attempt has been made to make use of
the innovation resistance theory to study the opposition of NGOs to the concept of sharing a vehicle. It
is essential that this concept be applied to the humanitarian sector, as persuading transport users, such
as officials of HOs, to look into new innovative services is one of the most difficult challenges
confronting service organizations (Mani and Chouk, 2018). This is challenging to achieve because it
requires significant behavioral shifts on the part of shippers (in terms of aid delivery, NGOs serve as
shippers), who must forsake a practice to which they have gotten used in order to embrace the new
notion (Meuter et al., 2005). The issue cannot be fixed at this time since the source of the issue, the lack
of collaboration, has not been found. Is this more of a mental hurdle for NGOs, or are there technical
concerns with vehicle-sharing that are at play here? It is still not obvious if the lack of cooperation
shown by NGOs is due to psychological or functional obstacles (such as problems with transport
operations). To the best of the authors' knowledge, this will be the first time that these major problems
with no clear answers have been explored for the purpose of policy analysis in the humanitarian sector.
The research findings are expected to have a positive impact on various organizations, including
NGOs, and emergency managers, by providing them with valuable insights to improve their transport
operations and better serve their stakeholders (e.g., donor organizations, aid victims and governments).

The following describes the layout of the study. The next part will examine the related literature.
The methodology used and the findings are then detailed. After a findings-and-discussion section, the
paper concludes with its ramifications. The last section is a summary of the whole research project.

Literature review

Definition of an underutilized vehicle

The phrase "degree of utilization" is often used in the transport industry to quantify the amount of
unused cargo space within a vehicle (Caplice and Sheffi, 1994). In this study, the "lading factor"
provides an useful lens through which to characterize the "nature of vehicle utilization" alluded to by
Piecyk and McKinnon (2010). This is a "partially empty vehicle trip," when portion of a vehicle's area
is filled by relief items of a HO, but the rest is wasted due to low freight usage. What we call "waste"
occurs when a resource is not used as effectively as it may be. Few studies showed that a large fraction
of road-based trips is wasted, although HOs seldom report such malfeasance. For example, UK vacant
vehicles cost about £160 million yearly (Department for Transport, 2017). Also, about 26% of EU road
trips remain underused (European Commission DG for Mobility and Transport, 2017). Nearly 30% of
vehicles in Japan are underutilized (Hirata and Fukaya, 2020). Thus, there is a lot of wasted space.

The idea of vehicle-sharing

To maximize the utilization of underutilized vehicle trips, the concept of vehicle-sharing can be
implemented. The concept is like collaborative consumption behaviors, which center on the notion of
sharing transport resources rather than individually acquiring and financing them. Moéhlmann (2015: p.
193) gives one example of how the idea of "collaborative consumption" can be useful, “Collaborative
consumption...takes place in organized systems or networks, in which participants conduct sharing
activities in the form of renting, lending, trading, bartering, and swapping of goods, services,
transportation solutions, space, or money.” This means HOs are often ready to pay for temporary
access to an underused transport service for collaborative consumption or usage, which is considerably
more lucrative or cheaper than purchasing it separately. Thus, the core idea of sharing resources has
emerged as a new consumption pattern that is disrupting traditional buying methods and transforming



consumer relationships. This shift has already been observed in sectors like hospitality and transport, as
exemplified by the success of companies such as Airbnb and Uber (Acquier et al., 2017).

Benefits of vehicle-sharing
Sharing underutilized vehicles between HOs offers many benefits, including environmental advantages,
increased transport capacity to disaster-affected areas, and economic benefits, as illustrated in Figure 1.

o Environmental benefits. The transport sector is the leading emitter of greenhouse emissions (Dahal
and Niemeld, 2016). Such emissions are largely dependent on the distance a vehicle travels, known
as its Vehicle Miles Travelled (VMT) (Goodchild et al., 2017). This is concerning, as VMT in the
USA has been increasing by approximately 1% each year (Ward et al., 2019). However, VMT may
be lowered by sharing unused vehicle space. For instance, a single joint trip to a disaster-affected
area could suffice instead of two separate trips. Vehicle-sharing options may also help to reduce
traffic congestion and air pollution, as well as improve health outcomes since fewer vehicles are on
the road. While such sustainability issues, particularly from an environmental view, hold paramount
significance in the design of commercial supply chains and has consistently been a subject of
exploration in the pertinent literature, it is noteworthy that the integration of sustainability
principles into the design of humanitarian supply chain networks represents a relatively recent and
burgeoning research trend within relevant studies (Desi-Nezhad et al., 2022). During an emergency
situation, this advantage of vehicle-sharing initiatives or activities could be even greater, as road-
based evacuation attempts can result in severe congestion, entrapment, increased injuries, and loss
of life (Baou et al., 2018). For instance, about 6 million people from Florida's coastal districts were
evacuated when category 4 hurricane Irma reached the southwest corner of the state (Cangialosi et
al., 2018). Such a massive sudden evacuation reduces the capacity of evacuation roads and fails to
meet the demand for increased traffic fleeing the evacuation zone (Dulebenets et al., 2019).

e Benefits of increasing transport capacity. Road carriers have been reported to be hesitant to deliver
relief supplies to disaster-affected areas owing to a number of dangers, including accidents, vehicle
breakdowns, and human injuries (Baharmand and Comes, 2019). Thus, in many disaster-affected
areas, a major problem is the low availability of transport services, particularly when the
infrastructure is destabilized. This can make it difficult for humanitarian aid to access the affected
areas, notably when transport conditions are at their worst (Guo and Kapucu, 2020). Most
importantly, small, or medium-sized HOs may face difficulties in accessing transport services as
local logistics service providers may not be willing to sign contracts with them due to their low
reputations. This issue became apparent particularly during the 2015 Nepal earthquake (Baharmand
et al., 2017). As an instructive case in point, observations stemming from the aftermath of the 2015
Nepal earthquake unveiled that local logistics service providers demonstrated a marked reluctance
in formalizing contractual arrangements with HOs categorized as small to medium in scale. In
contrast, they exhibited a pronounced preference for forging collaborative alliances with reputable
and sizeable humanitarian entities operating within the sector. Thus, HOs encountered challenges
characterized by instances where logistics service providers declined the transportation of relief
supplies to remote locales, citing concerns related to risk factors, or deviations from previously
stipulated shipment conditions. Thus, adopting vehicle-sharing practices could benefit all NGOs
involved in the transport process, by increasing the overall capacity of the relief distribution system.
So, HOs, regardless of their scale, should collaborate to improve the availability of transport
services with the idea of augmenting the overall transport capacity within disaster-stricken regions.



Economic benefits. As noted by Rizet et al. (2012), sharing a vehicle has been found to be the most
effective means of reducing significant transport costs. An example of the benefits of shared
vehicles can be seen in the distribution of operating costs, such as fuel, driver, and other fixed costs,
among multiple NGOs traveling to the same destination with a full vehicle load. This reduces the
financial burden on each NGO and can make it easier for them to save on transport costs. This
benefit is especially significant given that logistics is the second-largest administrative expense for
HOs after personnel (Trunick, 2005, Gossler et al., 2019). In particular, during relief operations,
freight rates are often excessively high due to some factors, including poor transport infrastructure,
and intense competition among HOs for limited local transport capacity (Gossler et al., 2019).

Reduction
of
VMT

Reduction
of
emission

Expansion
of
transport capacity

Benefits
of
vehicle-sharing

Reduction
of
traffic congestion

Reduction
of
transport cost

Figure 1: Potential benefits of vehicle-sharing among HOs



Collaboration in humanitarian logistics
In the literature on humanitarian logistics, different aspects of collaborative relationships for enhancing
logistical services, such as better managing the flow and storage of relief products in affected areas, are
discussed. For instance, when Haiti's capital city was impacted by a 7.0 MW earthquake in 2010,
resulting in a death toll between 217,000 and 230,000, there were important issues with the "last mile
distribution" of relief supplies (Salam and Khan, 2020). The term "last mile distribution" refers to the
final stage of the supply chain, where goods are delivered to their recipients, and there were significant
logistical challenges in coordinating the delivery of relief items from distribution centers to the Haitian
people. Considering these challenges, the role of logistics services in disaster relief operations has
emerged as a hot issue among experts and scholars in recent years. As a result, the humanitarian
logistics literature has explored the concept of fostering partnerships between HOs and Logistics
Service Providers (LSPs) to enhance the effectiveness of relief operations. Within this research stream,
Bealt et al. (2016) examine both the challenges and advantages associated with developing partnerships
between HOs and LSPs. Also, Baharmand and Comes (2019) investigate the use of blockchain-based
smart contracts in the context of humanitarian supply chains, and identify several obstacles to their
adoption. These barriers are classified as organizational, technological, and environmental. Lastly,
Falagara and Wakolbinger (2019) investigate the potential for outsourcing humanitarian logistics
activities to LSPs as a means to support both LSPs and HOs in developing strategic relationships.
Another line of research explores the horizontal cooperation that occurs between NGOs, which is
the issue that is most pertinent to the present study. While the literature on the application of
collaboration between NGOs is relatively scarce (Chen et al., 2020), it is widely recognized that NGOs
should establish complementary relationships with one another that facilitate the sharing of tangible
and intangible resources. Such collaborative efforts can lead to increased asset utilization (Pazirandeh
and Maghsoudi, 2018; Azmat and Kummer, 2019; Farahani et al., 2020). Despite the potential benefits
of collaboration, building strong relationships between NGOs can be particularly challenging due to
their often highly competitive nature when it comes to collecting donations. This is compounded by an
absence of mutual trust or common commitment to goals in the context of a temporary relief chain
(Dubey et al., 2019). In addition, given that each NGO has its own distinct culture, interests, and
operational approach, they often tend to manage their disaster relief operations independently of one
another (Agarwal et al., 2019). Another potential challenge is the cost associated with communication
and negotiation (Balcik et al., 2010). Horizontal collaboration initiatives also present a number of other
challenges, including the need to protect competitive advantages and a general lack of awareness
regarding the potential benefits of collaboration (Blecken and Schulz, 2010). As a result of these
collaboration issues and concerns, inadequate collaboration between HOs during the 2008 Wenchuan
earthquake in China resulted in both overstocked and understocked situations when allocating relief
supplies. Therefore, Chen et al. (2020) investigate collaborative relationships between local and
international NGOs to demonstrate that resource sharing through collaboration can enhance the
sustainability of the humanitarian supply chain. Likewise, Adem et al. (2018) report that contextual
factors, such as host government policies and the socio-economic environment of a disaster, influence
the motivations for supply chain collaboration between local and international NGOs. Moreover, Tran
and AbouAssi (2020) pinpoint the organizational traits that are likely to be critical for facilitating
collaboration between local and international NGOs, particularly in developing nations. None of the
above studies that examine collaborative issues between NGOs thus far have explored the concept of
vehicle-sharing, or a list of the challenges that could impede successful vehicle-sharing initiatives.



Innovation resistance theory

As mentioned earlier in the introduction, this study utilizes the innovation resistance theory to examine
and categorize a range of possible obstacles to the adoption of vehicle-sharing among NGOs. The
concept of resistance originates from a research idea that seeks to understand why users decline to
adopt innovative services, such as vehicle-sharing. For instance, after gaining sufficient knowledge
about an innovative service, researchers found that users who demonstrate "active" innovation
resistance hold negative perceptions towards this concept (Laukkanen, 2016). Therefore, this theory
diverges from conventional adoption behavior theories since the factors that account for why
individuals reject innovative services are not the same as those that explain why they adopt them
(Gatignon and Robertson, 1989). Hence, the theory of resistance encompasses obstacles such as value,
usage, risk, tradition, and image. These barriers have been examined in diverse settings, such as
internet and mobile banking (Laukkanen, 2016), smart products (Mani and Chouk, 2017), and the
internet of things (Mani and Chouk, 2018). Ram and Sheth's (1989) basic model identifies the drivers
that lead to active resistance towards an innovative service, which are outlined below:

Usage barriers. The term "usage barrier" refers to the challenges that may be presented to prospective
users in the form of confusion over the operation of a vehicle-sharing concept. This stumbling block
may appear if the new concept is difficult to put into practice (Chen and Kuo, 2017). If it is complex to
sign up to engage in shared mobility, then NGOs may be unwilling to adopt vehicle-sharing services.

Value barriers. Value barriers are responsible for the financial tradeoff that is associated with vehicle-
sharing services. If NGOs are unable to justify a basis for using the new vehicle-sharing services, they
may not utilize the facilities. The value barriers have to do with the advantages that a new service has
over what is available when viewed from a cost-to-benefit standpoint (Chen and Kuo, 2017).

Risk barriers. Risk barriers emerge when officials of NGOs are hesitant about the potential unintended
outcomes of new vehicle-sharing programs. They could be aware of the dangers of vehicles-sharing
and be opposed to it, therefore. So, barriers represent the perceived threats, such as breach of privacy.

Tradition barriers. People's views of how a new concept presented to them departs from the accepted
standards of industry are tied to the existence of practice-based obstacles (Chen and Kuo, 2017). An
NGO is considered to have a “tradition barrier” if it does not want to employ a vehicle-sharing service
because the organization does not believe the innovative practice to be part of its culture or custom.

Image barriers. These barriers develop when NGOs have an adverse attitude about sharing a vehicle
due to the history of the practice. These may be the result of having interactions with other NGOs. So,
image barriers pertain to the degree to which the novelty has a negative image in the minds of the users.
To put it differently, the formation of this unfavorable perception is a psychological reaction that
emerges as a contrast to an individual's own set of values or convictions, which are shaped by prior
adverse encounters within the particular service sector. The prevalence or existence of impediments to
forming a positive image within the domain of vehicle sharing can encompass various elements,
including perceptions concerning reliability, safety, service quality, reputation, and trustworthiness.



Major contributions of this study

The need for this study becomes evident in the context of existing research on collaboration and
coordination within humanitarian logistics. While previous studies have extensively explored various
aspects of collaboration between stakeholders in the humanitarian supply chain, two distinct and crucial
gaps remain unaddressed. First, this research introduces an innovative perspective by utilizing the
innovation resistance theory to investigate why NGOs may be resistant to the idea of sharing vehicles,
a concept crucial for enhancing transportation efficiency in the humanitarian sector. This pioneering
approach delves into the psychological and functional barriers that might hinder the adoption of
vehicle-sharing practices. Second, existing literature has primarily focused on horizontal collaboration
among NGOs in terms of resource sharing and mutual support. However, the concept of vehicle-
sharing, including the potential challenges and obstacles associated with it, remains largely unexplored.
These uncharted territories are vital to comprehend how to improve humanitarian transport operations
and better serve stakeholders, including donor organizations, aid recipients, and governments. This
study's findings promise to offer valuable insights, not only to NGOs but also to emergency managers
involved in humanitarian operations, thereby contributing to more effective relief efforts in disaster-
stricken areas, a need highlighted by logistical challenges during events such as the Haiti earthquake.

Research methodology

This study employs an exploratory methodology as the objective is to explore the challenges related to
vehicle-sharing. By employing an exploratory methodology, the study obtains rich, real-world insights
into vehicle-sharing barriers (Min et al., 2005). A quantitative approach would not have produced this
result (Eisenhardt and Graebner, 2007, Saunders et al., 2015). Moreover, a qualitative technique is
appropriate for clarifying concerns pertaining to collaborative relationship management (Chia, 2005).
In addition, a qualitative approach enables a deeper comprehension of the current social context in
which vehicle-sharing initiatives can be implemented. Therefore, many studies, including Richards and
Morse (2012), have provided support for the notion that a qualitative research approach can facilitate a
greater understanding of human experiences, social meanings, and cultural insights. Finally, the
relevance of a qualitative approach is especially noteworthy in this study, as there is limited knowledge
regarding the obstacles to implementing vehicle-sharing initiatives. Rubin and Babbie's (2015) research
also supports the usefulness of a qualitative approach in situations where there is a need of information.

Research context

The research at hand is situated within the context of Bangladesh, a developing nation that confronts a
formidable array of hazards, rendering it among the most disaster-prone nations globally. These perils
encompass recurrent occurrences of floods, cyclones, storm surges, earthquakes, landslides, droughts,
salinity intrusion, and fires, as documented by Biindnis Entwicklung Hilft (2017). Consequently,
Bangladesh grapples annually with the formidable task of mitigating disaster-related losses, as
underscored by Haque et al. (2020). This phenomenon is unsurprising, given that nations characterized
by elevated population densities in regions susceptible to disasters, substandard housing infrastructure,
insufficient early warning systems, and fragile social support mechanisms tend to exhibit heightened
susceptibility to the repercussions of such calamities. Furthermore, the country contends with a
compounding set of challenges, including a burgeoning population, insufficiencies in access to
essential resources such as food, potable water, and adequate housing, as well as notable deficiencies in
educational and healthcare outcomes, as corroborated by Shameem et al. (2014) and Murshed et al.
(2021). Therefore, it is also essential to note that the civilizations of emerging nations like Bangladesh,
which are typically more densely populated and have less developed infrastructure, are more vulnerable
to the destructive power of disasters (Bealt et al., 2016). Bangladesh is also home to several NGOs that



work to aid Rohingya refugees. Since August of 2017, more than 700,000 Rohingya people have fled
the neighboring Myanmar and sought safety in Bangladesh, resulting in a humanitarian catastrophe on
a scale never seen before (Chowdhury et al., 2022). These perils encompass the imminent threats of
landslides, tropical cyclones, flash floods, and outbreaks of communicable diseases, as extensively
detailed by Zaman et al. (2020). It is within this important and ever-changing context that Bangladesh
boasts a dynamic and thriving NGO sector, with a staggering count of over 2,500 registered NGOs, as
substantiated by the NGO Affairs Bureau (2018). Most importantly, according to a recent research
study carried out by Dappe et al. (2019) with support from the World Bank, the rates of road
transportation in Bangladesh are comparatively elevated. This can be attributed to various inefficiencies
within the system. One instance of these inefficiencies is that despite the fact that the whole country
transports roughly 470,000 tons of inter-district freight daily, about 35% of these trips are typically
underutilized (Dappe et al., 2019). Based on these compelling arguments, to summarize, Bangladesh's
unique features, such as the rise in frequency and severity of disasters, the prevalence of numerous
NGOs that distribute relief aid to disaster-stricken regions, and the significant number of underutilized
vehicle trips, provide a promising and ideal context for investigating the research question of this study.

Data collection method

The use of semi-structured interviews enables the collection of valuable information for gaining an
understanding of obstacles to vehicle-sharing. Barriball and While (1994:330) describe the advantages
of semi-structured interviews, “...they are well suited for the exploration of the perceptions and
opinions of respondents regarding complex and sometimes sensitive issues and enable probing for
more information and clarification of answers.” Therefore, through interviews, logistics and transport
managers can offer a detailed narrative of the challenges they encounter, rather than the researcher
relying on a generic list of common reasons for non-cooperative behavior. In addition, as suggested by
Babin et al. (2003), semi-structured interviews offer an added advantage of being able to ask sensitive
questions, such as inquiries related to trust and expectations of NGOs when sharing a vehicle. The most
crucial benefit of using semi-structured interviews is that they facilitate the development of trust
between the researcher and the interviewee (Davis, 2019). By establishing trust, logistics managers or
interviewees are more likely to provide honest and candid responses, leading to a higher quality of data.

Respondent selection criteria

The analysis pertains to logistics or transportation managers who work at NGOs of varying levels, from
mid-level to top-level positions. Initially, a convenience sampling method is employed. Based on those
initial interviews, additional interviewees are contacted. Therefore, the study utilizes both convenience
and snowball sampling techniques. The final selection of respondents follows a three-step procedure as
suggested in Islam et al. (2021). (1) The first step involves assessing whether the participant is now
responsible for transport planning in disaster relief operations. (2) Then, the participant is asked if they
have a minimum of one year of experience in relief operations. (3) Lastly, the participant is asked to
describe their understanding of the concept of vehicle-sharing in relief operations to assess their
potential resistance behavior. If the participant's responses meet the satisfactory criteria, they are
included in the pool of interviewees. The interview process concludes after conducting 15 interviews,
which is when data saturation is achieved. Saturation is the point at which data collection ceases to
provide relevant information (Dworkin, 2012). However, as a general rule of thumb, researchers often
aim for a sample size of 10-15 interviews for qualitative studies, but this can vary depending on the
depth of information required, and the variability of the sample population (Guest et al., 2006). The
profiles of the interviewees are presented in Table I, which includes information on their age,
experience, and background. The table also provides an overview of the NGOs involved, such as their



type, number of employees, and other important information. The performed interviews are
approximately 46 minutes long, and whenever possible, they are audio recorded and notes are taken.

As previously elucidated, a meticulous selection process is employed in recruiting participants for
our study, particularly drawn from a carefully curated pool of NGOs. This curation is predicated on a
multitude of discerning criteria. For instance, our selection criteria entail the inclusion of NGOs that
actively engage in disaster relief endeavors, as these entities are presumed to possess a profound
reservoir of expertise concerning the challenges associated with vehicle sharing in such contexts.
Furthermore, our endeavor strives to encompass a diverse spectrum of NGOs, ranging from modestly
sized organizations to larger, more established ones, thereby facilitating the comprehensive capture of a
wide array of experiences and perspectives. Additionally, we aim to ensure a balanced representation of
both local and international NGOs within our research cohort. This deliberate choice is intended to
provide a holistic view of vehicle sharing challenges across various operational contexts. Lastly, our
selection process encompasses NGOs led by executives who boast substantial experience in the realm
of disaster relief operations and the transportation of relief materials to disaster-affected regions.

Data analysis

The data analysis procedures are derived from Miles and Huberman (1994). To realize a phenomenon,
the researcher initially engaged in an audio-visual analysis technique wherein they read the transcript
and listened to each audio simultaneously to gauge the emotions present in the data. In other words, the
aim is to gain insight into the nature of the participants' experience related to the phenomenon under
study. Later, we systematically coded the data by identifying and categorizing meaningful segments,
passages, or quotes. These codes were developed based on the content and research objectives. Codes
were subsequently grouped together to form broader themes and sub-themes. This process was
conducted iteratively, refining and revising themes as needed to ensure they accurately captured the
essence of the data. Therefore, by analyzing the qualitative data and developing categories, also known
as themes, the researcher can gain a better understanding of the barriers to vehicle-sharing. Thus, the
evaluation and categorization of the interview results are presented as the "findings" of the study. Since
the categories are known beforehand, it is possible to emphasize (by writing or circling) relevant
words, phrases, sentences, and paragraphs in each transcript by sweeping through the available data
and highlighting them with a pen. As a result, the highlighted data is assigned codes or labels to
represent the meaning conveyed, and it becomes necessary to organize and sort them into appropriate
categories. This comprehensive data analysis technique allows for a systematic exploration of the
research topic, facilitating the identification of key patterns and insights within the qualitative data.



Identification NGO No of ) Current Interview Experlence Experlence Tota! job Educational Interview
employees in o in current in current experience
type position type o, L background length
country position organization (years)
S.01 Local 10,000+ Executive Director Face-to-face 7 20 20 Postgrad 44 minutes
S.02 International 200 — 500 Logistics Officer Face-to-face 2 2 2 Undergrad 48 minutes
S.03 International | 5,000 — 10,000 Senior Sup_ply Chain Phone-based 5 8 13 Postgrad 90 minutes
Coordinator
S.04 International 10,000+ Deputy Manager Face-to-face 7 7 10 Postgrad 40 minutes
(Travel &Transport)
8.05 International 500 — 1,000 Senior Program Face-to-face 5 5 5 Postgrad 45 minutes
Manager
S.06 International 500 — 1,000 Field Coordinator Face-to-face 7 10 10 Postgrad 44 minutes
S.07 Local 50100 Chief Coordinator Face-to-face 8 13 15 Undergrad 45 minutes
S.08 Local 200 — 500 Senior Project officer Face-to-face 3 3 5 Undergrad 55 minutes
S.09 International 10,000+ Manager (GIS) Face-to-face 2 2 7 Postgrad 39 minutes
S.10 International 10,000+ Infrastructure & Face-to-face 5 6 6 Postgrad 44 minutes
Housing Officer
S.11 Local 500 — 1,000 Program Manager Face-to-face 7 8 8 Undergrad 34 minutes
S.12 Local 50-100 Project Coordinator Face-to-face 3 3 3 Undergrad 30 minutes
S.13 Local 100 — 500 Project Coordinator Phone-based 7 10 12 Undergrad 45 minutes
S.14 Local 5,000 — 10,000 | Senior Program Officer Phone-based 6 7 8 Undergrad 50 minutes
S.15 Local 500 — 1000 Program Officer Phone-based 3 7 9 Undergrad 40 minutes

Table I: Respondents' profile and NGOs' characteristics

Rigor of the research process

Interviews are useful for confirmation objectives because they provide a comprehensive explanation of
previously obtained results (Kamaruzzaman et al., 2018). Consequently, in order to verify the findings
of this study, three in-depth expert opinions are obtained through interviews (who are different from the
first set of interviewees and have many years of experience). According to their opinions, no
adjustments are made to discovered results. In Table II, the profiles of these specialists are displayed.

Current position Experience in Total length of

in company current position  job experience
Logistics Officer 3 6
Program Manager 4 8
Program Manager 3 5

Table II. A profile of the selected experts

In addition to verifying the findings, the authors of this study assess the trustworthiness criteria
proposed by Hirschman (1986) for evaluating the quality of exploratory research. Some of the quality
criteria for qualitative research or trustworthiness include evaluating credibility, dependability, fit,
confirmability, understanding, and generality (Belk, 1989, Mentzer and Flint, 1997). They are used in
the assessment of interpretive research and are comparable to the internal validity, external validity,
and reliability used in theory-testing research (Davis-Sramek et al., 2007). Interpretive research best
practices are strictly adhered to in this study to ensure overall quality, as shown in Figure 2. Moreover,
inter-rater reliability for the coding of interview data is assessed using Intraclass Correlation
Coefficient or ICC (3,1) to account for the presence of a single target. The ICC value was 0.90 (95%
CI: 0.85-0.94), indicating excellent agreement among the three coders (McGraw and Wong, 1996).



Trustworthiness
criteria
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Figure 2: Trustworthiness of the study and its findings
Source: Adapted from Belk (1989), Mentzer and Flint (1997), and Davis-Sramek et al. (2007)



Findings
The discovered barriers are divided into five groups using the innovation resistance theory.

Usage barriers
The following is a description of a list of usage barriers that are explored in this study.

Varying characteristics of vehicles. The physical characteristics of vehicles for transporting relief
materials vary depending on the type of items being transported. For instance, an NGO delivering food
items (such as sweets, soft drinks, supplements, and other consumables) requires a different vehicle
than another NGO delivering shelter items (like tarpaulins, ropes, tools, buckets, cooking sets, blankets,
and mosquito nets). So, they cannot collaborate despite delivering relief supplies to the same location.

"Our promise to delivering various relief goods directly to the affected individuals' doorsteps means
that we use different vehicles for transportation. Subsequently, sharing these specialized vehicles with
other NGOs is not feasible, as their relief goods may significantly differ from ours." (S.02)

Fixed transport scheduling. NGOs create transport schedules based on their operational priorities and
goals to ensure timely delivery of relief materials. Some other NGOs arrange outbound transportation
through their own shipping policies or internal transport management systems (i.e., software) Thus,
establishing a desirable schedule of pickups and deliveries for all NGOs involved can be challenging.

“NGOs have unique goals, working objectives, relief requirements, and camp destinations that vary

from one another. Their target beneficiaries are often located in dispersed areas, including coastal
communities, areas or regions. For instance, an NGO may plan to transport relief goods from the
capital city, Dhaka, to Cox's Bazaar, with pre-planned pickup and delivery schedules. Due to this
rigidity in scheduling, NGOs are often unable to share transport resources with each other.” (S.07)

Differing priority locations for relief deliveries. NGOs working to alleviate suffering have varying
priorities for selecting distribution sites depending on the nature of the aid they provide. For instance,
some NGOs may prioritize bringing food to places with many newborns because they are more
sensitive to interruptions, while other NGOs may prioritize giving shelters to areas with a large number
of adults. This variation in priorities among NGOs makes it tricky to coordinate transport resources.

“Food, water, shelter, and medical supplies are just some of the disaster relief commodities we
specialize in providing. We all have different emergency procedures that are specifically designed for
what we do. When it comes to saving lives, we go north, while they head south to provide necessities for
making a home. So, it is difficult for us to pool our transport resources for the same location.” (S.08)

Incompatibility with other relief items. In order to share a vehicle, it is necessary for the items being
loaded to be compatible with each other. However, certain items cannot be transported together due to
safety concerns. To address this issue, freight units or classifications are created specifically for groups
of items that can be safely transported together. For instance, gas tanks cannot be transported alongside
flammable substances and must be kept far away from heat sources, fire, acid, and reducible materials.

“Transporting heavy relief items and consumable items together to destinations is not advisable due to
the risk of damage to fragile items such as food. This creates a barrier to transport sharing.” (S01)



Lack of sufficient funding. At the beginning, extra funds may be necessary to kickstart truck-sharing
initiatives, such as offering additional compensation to truck drivers for transporting goods from an
alternate warehouse. However, the participants expressed apprehension about the challenge of linking
adequate funding with facilitating transport collaboration. NGOs face constraints in adjusting their
financial resources to arrange transport as per the needs of the situation. The deficiency of funding
from local governments and foreign donors inhibits them from building relationships with other NGOs.

“Since the majority of NGOs receive funding from international donors for specific projects, they are
required to justify their expenses. Donors are unwilling to accept unnecessary or excessive expenses,
making transport collaboration a challenging issue for NGOs due to the liability constraints.” (S.06)

Fixed project planning. NGOs typically establish a planning horizon for their activities within a given
project and allocate an annual budget to be spent from January to December. Comprehensive planning
is undertaken prior to commencing the project. However, due to the fixed scope of the project, changes
in the environment that could potentially facilitate collaboration opportunities are often overlooked.

“Only via official collaborations with other NGOs do we ever share our resources. But our relief
operations budget is set each year and cannot be changed. Since our boss frowns upon working with
other NGOs, we have monthly contracts with outside vendors to handle vehicle operations.” (S.08)

Lack of internal coordination. In a disaster situation, a few vehicles serve many functions, such as
transporting office personnel and delivering relief supplies in accordance with priorities. This is
beneficial for a small, locally-based NGO. However, relying on a single vehicle can present challenges
for the NGO in terms of coordinating the multitude of tasks that need to be completed. The situation
gets more difficult when there is poor communication between employees of the same organization,

“In our local NGOs, there is always a huge communication gap between top management and the
drivers due to lack of qualification and professionalism and even drivers are also not that much
trained. Thus, this sort of communication gap can hinder the relief operation delivery on time.” (S.02)

Value barriers
The following is a description of a list of value barriers that are explored in this study.

Unawareness of potential important benefits. Local NGOs may not be aware of the potential benefits
of participating in vehicle-sharing, especially in regards to the sustainability and cost-saving aspects.
There is a possibility that the culture of the industry does not lend itself well to promoting such ideas.

“International NGOs engage in advanced tasks such as bargaining for desired results, establishing
sustainability priorities, introducing novel approaches, and establishing credibility in the community.
However, local NGOs may not have the expertise necessary to perform these tasks. It's possible that
global NGOs may underrate the benefits of shared transport with community-based NGOs.” (S.09)



Increased vehicle-maintenance costs. Given the constant heavy loads and challenging conditions that
come with handling relief items in distressed areas and during calamities, a shared vehicle would
require frequent maintenance and repairs. Thus, the cost of vehicle maintenance will increase. The
participants are concerned that the heightened expense may outweigh any other advantages of sharing.

“In the absence of an agreement between the collaborating partners, such as a contract, the NGO that
owns or rents the vehicle and employs the driver will be solely responsible for the linked costs.” (S.06)

Risk barriers
The following is a description of a list of risk barriers that are explored in this study.

Unwanted roadblocks and detours. In the aftermath of a major tragedy, a road carrier may be severely
hampered in its ability to drive to the warehouses of other NGOs located farther away. Reduced
operational readiness of deployed shared vehicles due to obstacles such as fallen trees or dead animals;
flooded roads and damaged bridges interfere with drivers' incentives to fulfill vehicle-sharing goals.

“NGOs are discouraged from sharing resources with one another in order to minimize all forms of
danger since Bangladesh's road structure continues to be inadequate for constant movement.” (S.03)

Threat to safety, security, and privacy. Many international NGOs have a significant number of female
staff members who may feel uncomfortable sharing a vehicle with unknown drivers due to concerns
about their personal safety and security. Additionally, evaluating driving performance and providing
feedback for drivers from other NGOs may pose a challenge. Some international NGOs address this
issue by implementing their own Transportation Management System (TMS) to track drivers and
vehicle positions. Conversely, carrying out such tracking in a shared vehicle would be challenging.

“The government that is in power in Bangladesh right now has put a significant focus on giving
women more authority in the non-profit sector. However, maintaining the safety and security of female
workers working for non-profits may offer a barrier to programs including vehicle-sharing.” (S.10)

Lack of trust. A lack of trust among NGOs is proving to be a major obstacle to implementing vehicle-
sharing initiatives. Many NGOs are reluctant to share their vehicles with others due to concerns about
theft and the loss of relief goods, which could potentially be sold in the local market. This problem is
particularly acute when collaborating with unknown, local NGOs. Consequently, some NGOs usually
choose to collaborate with international NGOs, where trust does not appear to be as critical an issue.

“Since our goal is to provide the best services possible to the helpless, I have no problem sharing my
vehicle with others if there is room. Yet, because of the trust, we are hesitant to offer any assistance to
others. We doubt that carriers from other NGOs wouldn't be transporting illegal drugs.” (S.14)



Reluctance to share other crucial resources. Some participants believe that sharing a vehicle may lead
to higher expectations from other NGOs, who may seek additional opportunities for resource-sharing,
such as renting unused portions of a warehouse. This could lead to conflicts between the parties.

“We vary greatly in terms of resources. Once smaller ones gain access to our vehicles, they may seek
additional resources from us. We cannot share every resource. We have our goals and limits.” (S.03)

The mixing of aid supplies. Screening relief goods after each trip, before delivering them to recipients
or impacted persons, might be difficult if they are mixed together in unclear or considerable volumes.
This makes it difficult for NGOs who use shared transportation to keep their belongings separate.

“We are pressed for time and in a hurry. Thus, in such urgent situations, there is often little time for
proper packing and storage of relief supplies before they are loaded onto vehicles. As a result, sharing
transportation space with other NGOs can become a challenge and time-consuming to prevent the
mixing of relief supplies from different groups during delivery to the affected individuals.” (S.10)

An excessively loaded vehicle. Sharing a vehicle carrying heavy relief items such as kitchen sets,
sleeping mats, and construction materials with other NGOs is not advisable, particularly when the relief
locations are situated in remote villages with inadequate roads or infrastructure. These roads are not
built for commercial vehicles, making it challenging for trucks or vans transporting heavy relief items
to reach affected people. Thus, overloading a vehicle can also result in accidents. Also, uncontrolled
weight on a shared vehicle may cause damage to the road infrastructure, making it a critical concern.

“A vehicle carrying a heavy load incurs significant stress on its tires and braking system, which can
lead to decreased vehicle control. This is particularly relevant for relief vehicles that often operate in
villages, where the sharing of loaded relief goods with other NGOs can exacerbate the issue.” (S.04)

Absence of a neutral third party. The nature of a vehicle-sharing job entails a significant amount of
sensitive data exchange, such as identifying the quantity of relief items to transport from warehouses
and determining the assignment of vehicles for delivering aid. Such data requires careful handling and
custody. To facilitate the exchange of this sensitive data between NGOs, a third party can be involved.

“We have very sensitive information related to donors, employees, and volunteers. If a third party is
involved, there is a risk, albeit minimal, that documents and specific donor records may be shared with
another party without proper authorization. Everyone desires to safeguard their information. (S.11)

Communication of potential legal barriers. Some participants hold the view that there may be legal
obstacles in offering vehicle-sharing services. Fear of unknown legal repercussions NGOs are reluctant
to take trips together. It is important for the government to offer instructions on how to overcome any
obstacles that may exist, allowing NGOs to obtain the knowledge needed to tackle these problems.

“Our NGO has its own policy and code of conduct, which are very strict, and it is imperative that we
adhere to government regulations when sharing transportation services with another NGO.” (S.01)



Accountability of possible accidents. Delivering relief items to beneficiaries through a disrupted
network following a disaster always carries inherent risks. Since sharing a vehicle for transport
purposes can result in accidental damage, there may be confusion regarding who is responsible for
addressing unforeseen problems that may arise during a risky trip in the absence of an agreement.

“As part of our safety protocol, our organization provides regular in-house training to our drivers on
safety procedures, licensing, insurance, and other necessary paperwork. However, our drivers may not
feel at ease sharing their vehicle with an unknown NGO. Who is going to be responsible for paying
bills and other expenses in the event of an accident? Is it going to be split up into equal halves?” (S.05)

Compliance standard. The goal of the compliance process of NGOs is to encourage agreement with
the duties under the donors' protocol. Donors want NGOs to follow the transport plans they've already
created. Therefore, NGOs cannot share transport due to the compliance process. If there is a breach in
the compliance procedure, there may be impacts for the ability to get more financing from the donors.

“We, local NGOs adhere to global behavioral norms, including those established by organizations like
the Red Crescent, which are consistent across countries such as Indonesia and Bangladesh. Failure to
adhere to compliance standards would constitute a breach of contract. So, we are cautious about
sharing space with other NGOs to ensure that these compliance standards are always upheld.” (S.04)

Tradition barriers
The following is a description of a list of tradition barriers that are explored in this empirical study.

Unwillingness of top management. Local NGOs may have more flexibility and autonomy in deciding
the level of communication necessary for sharing transport vehicles, whereas international NGOs often
have more rigid organizational structures and strict policies that can serve as potential barriers. Without
support from top management, employees may resist vehicle-sharing initiatives. Unfortunately, many
top managers may not prioritize understanding the reasons behind such initiatives, but rather focus
solely on meeting donor requirements and ensuring that projects are executed as planned or proposed.

“The top management of our company is the driving force behind our culture, and that culture does not
support anything that is new. We continue to operate in the same manner as in the past.” (S.11)

Severe inter-organizational competition. NGOs often prioritize showcasing their individual efforts and
accomplishments, as well as the benefits they provide to communities in need. This emphasis on self-
promotion can lead to competition among NGOs to utilize available funds rapidly and secure new
resources from donors. Such intense competition poses a significant challenge to grassroots vehicle-
sharing initiatives and can hinder mutual cooperation between NGOs. Subsequently, competition
among various NGOs has the potential to create inefficiencies within the current transportation system.

“NGOs often view each other as competitors rather than collaborators, even competing for projects.
This usual competitive mindset can make NGOs averse to explore vehicle-sharing chances.” (S.13)



Corruption and unethical behavior. According to a participant, they previously shared their vehicles
with other government-registered NGOs. However, they soon discovered that the partner organization
was giving rides to their friends or colleagues who were not permitted to use the vehicle. Another issue
that may arise is the high level of corruption. The prevalence of corruption is high in many developing
countries. For example, sharing a truck may require bribes to be paid to different traffic authorities.

“There are NGOs that may get vast amounts of financing, yet, owing to the high degree of corruption
that exists in a country, these monies may not make it to the people who are the most at risk.” (S.15)

Absence of Government support and incentives. Currently, NGOs lack government support in terms
of financial assistance, training, and skill development to encourage, protect, foster, formalize, and
commemorate vehicle-sharing initiatives. The goal will be to motivate people to change the standard
ways in which they do their jobs or to encourage them to experiment with new ways of doing things.

“If we aim to progress, we require a significant push from behind since we now lack any external
supports or rewards. People have an aversion to deviating from their established routines.” (S.12)

Image barrier
Following is a description of an image barrier that is explored in this study.

Concerns about damaging one's reputation. Participants are concerned that their NGO's reputation
could be severely damaged if the other party involved in vehicle-sharing is found to be carrying illegal
items such as drugs, mainly if their NGO operates near the country's borders. Thus, NGOs that operate
at the border sites have a low level of trustworthiness for collaborative efforts. This fear is a result of
experience, and NGOs are not willing to take any chances when it comes to protecting their reputation.

“The fear of ruining their reputation is notably prevalent among international NGOs, which are often
more hesitant to share their vehicles with rural organizations because of prior experiences.” (S.05)

Discussion

This study aims to explore the barriers to collaboration among NGOs in sharing vehicles. Its goal is to
enhance transport capacity for relief operations, minimize pollution and traffic congestion, and finally
benefit the environment, all without requiring an increase in the number of vehicles. Therefore, the
examination of this topic is vital, particularly in the humanitarian aid sector. Also, other industries, like
housing and transport, have seen a rise in sharing platforms. However, there is a lack of understanding
regarding why users, including those in the humanitarian logistics industry, are hesitant to engage in
the useful practices of sharing assets (Mohlmann, 2015, Sutherland and Jarrahi, 2018). A conceptual
study by L'Hermitte and Nair (2021) highlighted the lack of research on the sharing concept in disaster
management literature. While that was one of the initial studies to propose the use of sharing logistical
resources to improve relief operations, it lacked empirical investigation. Thus, there is a shortage of
empirical research to explore the applications of the sharing concept in humanitarian logistics
(L'Hermitte and Nair, 2021). However, real-life examples exist. For example, after Hurricane Sandy in
2012, Airbnb adapted its system to allow hosts to offer free temporary room to displaced people
(Brown, 2014). Similarly, Airbnb and The Ministry of Civil Defence and Emergency Management in
New Zealand signed an agreement to provide emergency housing for those affected by disasters in the
Pacific region (The Ministry of Civil Defence & Emergency Management, 2018).



This study aims to address the above research gap of sharing vehicles in Bangladesh which faces
transport difficulties, including inadequate road infrastructure, and low compliance with traffic rules,
leading to pollution, congestion, accidents, and other issues (Verma, 2015). Thus, recognizing vehicle
sharing barriers from the point of view of a developing country is crucial because many lives affected
in disasters occur there. For instance, between 1991 and 2005, around 90% of disaster-related deaths
and 98% of those affected were in developing countries (Zorn, 2018). Factors such as high population
concentration in disaster-prone areas, poorly constructed housing, inadequate warning systems, and
weak social safety nets make such countries more vulnerable to disasters (Hallegatte et al., 2020).

Here are the key findings (Figure 3) of this study. Firstly, different kinds of barriers are
summarized and classified in this study, encompassing barriers related to risk (10 barriers), usage (7
barriers), tradition (4 barriers), value (2 barriers), and image (1 barrier). However, this exploratory
study does not assess the relative significance of each barrier, thus precluding the ability to ascertain
the comparative importance of individual barriers. As most of the barriers identified are related to risks,
therefore, respondents hold the belief that there are many side-effects or uncertainties linked with
vehicle-sharing. The risk barrier can be minimized in several ways as described by the interviewees,
such as by offering convincing proof of the security, dependability, and efficiency of vehicle-sharing,
by lowering the actual or perceived increased costs of implementing the service, or by demonstrating
social acceptance or normative influence that a vehicle-sharing service is desirable. These suggested
recommendations bear resemblance to the approaches proposed in Chen and Kuo (2017), and Ma and
Lee (2019), for facilitating the adoption of innovative services. As suggested, the adaptation of
concepts involves knowing the significance of transparently and carefully disclosing safety protocols,
insurance coverage, and the dependability of vehicle sharing services as vital components in effectively
addressing risk barriers. Also, it entails emphasizing the importance of proactively acknowledging and
resolving concerns related to the security of relief goods, driver qualifications, and adherence to
regulatory requirements. Lastly, placing importance on highlighting the measures implemented to
mitigate potential risks and ensure the preservation of the integrity of transported goods is paramount.

Additionally, this study also identifies a range of barriers related to usage. Usage barriers manifest
when users experience hesitation stemming from the shift from their existing operational approach to a
more intricate one that entails increased complexity in usage. As indicated by the interviewees, within
the vehicle-sharing context, many challenges may be faced. These encompass dissimilar locations of
NGOs, unsuitable sites for specific activities such as cargo pickup and delivery, insufficient transport
infrastructure, non-standardized vehicle sizes, and issues related to traffic congestion. Many of such
problems can be addressed through the utilization of crowdsourcing-based optimization platforms
(Zhang et al., 2022). These platforms, for instance, facilitate the matching of specific vehicle
characteristics with site-specific locations. Yet, respondents raised concerns regarding the suitability of
existing crowdsourcing-based platforms designed for commercial logistics, as they may not be tailored
to meet the unique requirements of NGOs. The distinctions feature the need for specialized platforms
catering specifically to the needs and objectives of NGOs in this context. These specific needs are
depicted in Figure 4. It is reasonable to anticipate the fulfillment of these unique requirements, as many
existing frameworks employed for managing commercial supply chains have proved inadequacy in this
specific domain given the demanding operational context of disaster response (Schiffling et al., 2022).
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Facilitate the usability of vehicle sharing services by simplifying the operational procedures,
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Provide transparent and comprehensive information regarding the safety measures,
insurance coverage, and reliability of vehicle sharing services. Address any concerns
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Barriers with potential structural nature:

Varying characteristics of vehicles, Incompatibility with other relief items, Unwanted roadblocks and detours,
The mixing of aid supplies, An excessively loaded vehicle.

Figure 3: Respondents' perspectives on the characteristics of various types of barriers
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Figure 4: Expected characteristics of a well-customized vehicle sharing platform for NGOs

The list of investigated constraints also includes the identification of value barriers. This obstacle
highlights the lack of recognition by NGOs regarding the potential of vehicle sharing to mitigate
delivery expenses when compared to conventional transport approaches. Drawing upon the ideas
presented by Joachim et al. (2018), essential approaches can be implemented to overcome this
hindrance. For instance, service providers can prioritize highlighting the economic advantages,
operational efficiencies, and enhanced resource allocation associated with the utilization of shared
vehicles. Moreover, it is crucial for service providers to furnish concrete data and practical examples to
illustrate the tangible benefits that NGOs have gained through the adoption of vehicle sharing.

It should be also noted that the barriers explored in this study can be categorized into two primary
groups (Figure 3): "functional barriers" and "psychological barriers," following the framework of Ram
and Sheth's (1989). The functional barriers encompass obstacles that impede the acceptance of a
vehicle-sharing job based on its practical, operated, or applied aspects, specifically revolving around
the concepts of usage, value, and risk. Conversely, psychological barriers pertain to the challenges that
arise from the perceived effects of a vehicle-sharing job on an individual's beliefs, attitudes, habits, and
social norms. These psychological barriers involve elements related to image and tradition. These
mental barriers are deeply ingrained in an individual's or organization's identity and culture, making
them more challenging to overcome compared to functional barriers. Laukkanen's (2016) research,
along with other studies on innovation resistance, also supports the said notion. Next, targeting
functional barriers appears to offer a relatively more accessible path towards achieving direct success.

The remaining obstacles consist of psychological barriers that are interconnected with challenges
stemming from image and tradition. The development of a negative image is a psychological reaction
that emerges as a result of conflicting personal values or beliefs, influenced by previous adverse



encounters within the particular service sector (Ma and Lee, 2019). Likewise, surmounting the obstacle
of tradition can present significant difficulties, as certain local practices are deeply rooted and may be
devoid of impartial assessment. Hence, particular cultural practices may hinder the successful
execution of sound policies, thereby creating avenues for critical analysis and evaluation (Laukkanen,
2016). Several strategies, extracted from the existing body of literature, have been recognized for
addressing the psychological barriers that have been explored in this study. First, to counteract negative
perceptions and cultivate trust among NGOs, it is essential to disseminate comprehensive information
and raise awareness regarding the benefits, reliability, safety protocols, and service quality of vehicle-
sharing services. Achieving this objective can be accomplished through targeted marketing campaigns,
industry events, and educational initiatives. Moreover, presenting success stories and positive
experiences of NGOs that have embraced vehicle sharing can serve as compelling testimonials in
overcoming image barriers. Sharing testimonials that emphasize the convenience, cost savings, and
favorable outcomes associated with utilizing shared vehicles can effectively reshape the attitudes and
beliefs of NGOs. These suggestions are adapted from the concepts put forth by Reinhardt (2019). These
also exhibit congruence with the suggestions put forth by the interviewees as shown in Figure 3.
Secondly, according to the interviewees, some of the barriers identified (Figure 3) in the study
should be temporarily overlooked by policymakers since they are not within the short-term control or
influence of NGOs without Government intervention. For instance, “varying characteristics of
vehicles” may not be influenced or controlled by the preferences of HOs, resulting in some unavoidable
instances of underutilized trips during relief operations. Other similar constraints that contribute to the
level of "structural or unavoidable empty running" include "incompatibility with other relief items",
"unwanted roadblocks and detours", and "the mixing of aid supplies". All these challenges are
classified under the "usage barrier". Similar conclusions were reached by Islam and Olsen (2014), who
investigated the existence of "structural empty running" in New Zealand's commercial logistics sector.
Thirdly, HOs face the challenge of building trust with other HOs (Spens and Kovacs, 2007). Even
the respondents frequently highlighted the importance of trust as a risk barrier when initiating a
vehicle-sharing partnership with another NGO. However, in emergency situations, international NGOs
often rely on smaller, local NGOs with knowledge of local transportation services. For example, the
international NGO may reach out to non-competing local NGOs to inquire about transportation fees
and assess costs before establishing a relationship. This type of trust is referred to as "calculative trust"
(Ghosh and Fedorowicz, 2008), where the decision to collaborate is based on a cost-benefit analysis.
After a few successful trips, if the international NGO recognizes the benefits of working with the local
NGO, the volume of work for the local NGO may increase, establishing a "competence trust" (Paul and
McDaniel, 2004), where the international NGO has confidence in the local NGO's ability to deliver as
promised. As the relationship progresses, the "competence trust" strengthens as shown in Figure 4.
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Figure 4: The way of initiating vehicle-sharing practices between local and international NGOs

Fourthly, the interviewees also explicitly articulate the apprehension that several obstacles specific to
developing nations may impede the implementation of vehicle sharing initiatives. These barriers
encompass a range of factors, such as inadequate funding, concerns regarding safety, security, and
privacy, effective communication of potential legal obstacles, instances of corruption and unethical
behavior, and anxieties about reputational harm. The interviewees provide additional insights into the
underlying reasons or immediate impacts that contribute to each of these distinct barriers. Based on
these facts, Figure 5 illustrates the primary barriers unique to developing countries and their associated
triggering variables. For instance, there exist accompanying factors that affect the barrier of inadequate
funding. One can identify the constraints arising from limited government resources and the reliance on
external donors. In other words, NGOs operating in developing countries encounter inadequate
financial support from the local government and face uncertainties regarding the willingness of foreign
donors to sustain future assistance (Gooding, 2017). Figure 5 offers a complete elucidation of the topic.
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4 Limited government resources: N
Due to the presence of multiple competing priorities such as healthcare, education,
infrastructure development, and poverty alleviation, governments in these countries
often confront limited financial resources. So, the funding allocated for disaster
relief operations, including initiatives like NGO-based vehicle sharing, may prove
\_ inadequate to address the arising needs linked with the disaster at hand. J

4 Donor dependency: N
Developing countries rely significantly on international assistance, and grants to
support their disaster relief operations. However, the availability of such funding

can be uncertain and subject to fluctuations due to global economic conditions,
political priorities, and competing emergencies. This dependency poses challenges

@ securing sufficient financial resources for immediate vehicle sharing initiativesy

( )
Safety risks:

Poor road conditions, lack of proper lighting, and insufficient traffic management
can create safety hazards for both personnel and vehicles in sharing initiatives.

4 N

Security concerns:
In countries like Bangladesh, which are still developing, there can be security

"|difficulties during or after disasters. Situations like social unrest, political instability,
\ or conflicts can create a situation where security risks are increased. )

( Privacy risks: )

|  Privacy risks can exist due to insufficient data protection regulations or weak

enforcement systems. Ensuring the privacy of individuals receiving aid is an ethical
L concern. Thus, NGOs may be hesitant to participate in vehicle sharing. )

( Limited infrastructure for secure storage: )

NGOs may face challenges in protecting their vehicles and valuable resources due

Communication
of potential legal
barriers

to the absence of sufficient parking facilities, warehouses, or storage spaces. The
\lack of secure storage infrastructure raises the risk of theft or damage to vehicles. )

4 Lack of awareness: )

Legal frameworks pertaining to transportation, disaster management, and NGO
operations are typically intricate and subject to ongoing changes. So, NGOs may
L lack an understanding of the legal obligations associated with vehicle sharing. )

. N
Complex bureaucratic processes:

NGOs involved in disaster relief operations may encounter obstacles in obtaining
legal approvals or permits for vehicle sharing initiatives in developing countries
q due to bureaucratic processes and procedures. )

Figure S: Barriers of specific significance, particularly for developing nations
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behaviors disaster relief can reduce the availability of resources for vehicle sharing initiatives.
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Influence on decision-making processes:

Allocation decisions for resources, including vehicles, may be influenced by bribery
or nepotism rather than being driven by the priorities of affected communities.
kThese practices can impede the equitable distribution of vehicles for relief efforts.j
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4 Impediment to collaboration:

In the presence of widespread corruption, NGOs may display reluctance in
cooperating and engaging in resource-sharing, including vehicles, due to
S apprehensions about the integrity and ethical conduct of other organizations.

Y

J

Impact on partnerships and collaborations:

Concerns about Engaging in the transportation of illegal items can have detrimental effects on the

damaging one's reputation of the involved NGO and can also adversely impact the reputation of
reputation partner organizations. The adverse consequences can extend beyond the individual

NGO, exerting a detrimental influence on the entire collaborative network.

he act of transporting illegal items can be perceived as a breach of trust, leading
»  donor organizations to reassess their support or potentially withdraw funding
L entirely. NGOs heavily depend on donor assistance to sustain their operations,

( Donor perceptions and funding implications:
T

which includes vehicle sharing initiatives.

Figure 5 (continued): Barriers of specific significance, particularly for developing nations

This study has identified specific obstacles to vehicle-sharing, some of which coincide with a list of
broad collaboration challenges among HOs outlined by Balcik et al. (2010), including diversity among
actors, donor expectations and funding mechanisms, funding competitions, media impact, limited
resources or excessive supply, and coordination costs. Although the literature does not explicitly
mention internal communication as a challenge for HOs, it has been observed that they struggle with
sharing information adequately, including tools for cargo tracing and tracking, as well as identifying
the needs of affected populations, in comparison to the commercial sector's resource management
capabilities (Tatham and Spens, 2011, Tell et al., 2022). When organizations are not fully committed to
coordination activities or efforts, these can be referred to as "mandate barriers" (Maitland et al., 2009,
Sapat et al., 2019). Furthermore, certain factors, such as the need for greater flexibility in compliance
procedures, project planning, and funding options, can be categorized as "structural barriers" in
humanitarian logistics. Addressing these barriers requires more extensive changes to the system. For
instance, the government may need to intervene to minimize these barriers. According to Maitland et
al. (2009), structural and mandate barriers are the reasons for the failure of coordination efforts.



Implications for practice

(1) The findings have implications for managers, particularly in the context of creating awareness
among potential NGOs regarding the benefits of vehicle sharing. This can be achieved through well-
designed communication campaigns, promotional materials, and targeted marketing strategies. The
effective dissemination of customized information that aligns with local customs and norms is crucial
for addressing information gaps and rectifying misconceptions. These strategies are particularly
important for overcoming the psychological barriers related to image and tradition, which present
formidable challenges to be overcome. (2) According to the interviewees, the establishment of a
platform is deemed indispensable for fostering collaboration. It is recommended that vehicle sharing
platforms and services be developed with a user-centric perspective, considering user needs, and
cultural intricacies through user research and the incorporation of feedback. Through systematic user
research, providers can obtain insights into the specific obstacles encountered by users in diverse
contexts. (3) In order to address usage barriers, the implementation of training programs, provision of
educational materials, and ongoing support to NGOs are recommended, highlighting the importance of
comprehensive preparation initiatives. Therefore, managers should allocate resources to develop and
implement training programs that equip users with the requisite skills and knowledge to effectively
utilize vehicle sharing services. (4) To address risk barriers, the implementation of risk mitigation
strategies should encompass clear communication regarding safety protocols, insurance provisions, and
compliance with regulations, alongside the use of written testimonials to foster trust. Risk barriers,
which are largely influenced by user perceptions, can be relatively more manageable and can be
effectively addressed through appropriate measures. (5) In the context of developing countries,
managers must articulate the concerns related to formulating tailored strategies, as they are confronted
with a diverse set of obstacles that pose challenges to the implementation of vehicle sharing initiatives.
These barriers encompass a broad spectrum of factors, such as inadequate funding, apprehensions
regarding safety, security, and privacy, the need for effective communication regarding potential legal
obstacles, instances of corruption and unethical behavior, as well as anxieties about reputational harm.

Implications for research

The present study carries academic implications. Firstly, it contributes to the theoretical understanding
of innovation resistance within the context of humanitarian logistics, specifically focusing on vehicle
sharing. This contribution is particularly valuable to the academic community as it aligns with the
findings of Tsakalidis et al. (2020), highlighting the existence of significant barriers that must be
adequately identified and addressed before achieving a transformative revolution in transportation
innovation. In essence, it sheds light on the fact that many innovative transportation concepts proposed
in the literature struggle to gain widespread adoption. Accordingly, this study extends the current body
of literature, facilitating the advancement of theoretical frameworks pertaining to barriers encountered
in the adoption of innovative transportation practices. Secondly, through the explicit delineation and
classification of barriers, this study contributes to comprehending the challenges encountered by
potential NGOs. This foundational understanding can serve as a cornerstone for future investigations
and facilitate the development of customized strategies to effectively address the most crucial barriers.
Consequently, this study responds to the call for additional research put forth by L'Hermitte and Nair
(2021), who underscored the insufficient readiness in the humanitarian sector for logistical resource
sharing. Thirdly, conducting this research in a developing country like Bangladesh provides a valuable
perspective on context-specific barriers, an aspect of particular significance given the substantial
impact of disasters in such regions. As evidenced by Zorn (2018), approximately 90% of disaster-
related fatalities and 98% of affected individuals occur in developing countries. Moreover, research in



such countries is constrained by the limited availability of data, attributable to the challenges associated
with data collection in developing nations (Islam et al., 2021). These challenges encompass residents'
limited awareness of the importance of data collection and the insufficient infrastructural support,
including deficiencies in transport networks, roads, and telecommunication systems. Hence, the
contextual understanding provided by this study can enrich the knowledge base on innovation adoption
in challenging settings, further advancing research ideas in this domain of humanitarian logistics.

Conclusion, limitations, and future study

HOs have not embraced sharing key resources, and past research have not fully understood the barriers
to shared-transport solutions. This emphasizes the need for policymakers to understand the obstacles to
vehicle-sharing, since the problem cannot be remedied without doing so. To the authors' knowledge,
this study is the first empirical humanitarian logistics study to suggest NGOs collaborate on transport to
reduce duplication and optimize transport resources in disaster zones. This research makes use of an
exploratory method to collect feedback from NGOs, and it applies innovation resistance theory lenses.

The research findings indicate that implementing a vehicle-sharing initiative in disaster relief
operations can lead to various technical and complex usage issues that cannot be avoided. Some of
these problems are caused by the vehicle itself, while others are caused by challenges that cannot be
managed. Some of these problems include the physical characteristics of a vehicle, the possibility of a
problem arising from mixing relief items that are similar to one another, a vehicle that is overloaded,
and the presence of a roadblock along the route. As a result, there will inevitably be some number of
"underutilized trips" in existence at all times. However, building a foundation of trust and enhancing
internal communication among NGOs are two examples of changes, treatments, or modifications that
may be made for improved results related to vehicle-sharing. This means, it is important to highlight
that certain obstacles to vehicle-sharing that may seem to be essential can be treated or modified.

The fact that this research is concentrating on Bangladesh, a nation that has a vibrant NGO sector
and is often struck by catastrophes, may teach other developing nations such as China, India, and
Pakistan important lessons. To clarify, these nations as well are often struck by calamitous
catastrophes; therefore, the findings of this study might assist policymakers in those countries in
formulating efficient responses to the problem of low vehicle use during times of crisis or emergencies.

The study findings are subject to limitations. One limitation is that the barriers to vehicle-sharing
have only been examined from the perspectives of NGOs and not from the viewpoints of road carriers
or logistics service providers. Since NGOs are the shippers, they may not consider all the economic
aspects of vehicle-sharing. Therefore, it is essential to conduct further research that considers the views
of road carriers. Additionally, future research could consider using systematic sampling instead of
convenience sampling to include shippers and carriers with varying characteristics. Future studies that
address these limitations will enhance the generalizability of the findings from this exploratory study.

NGOs can prioritize their efforts towards enhancing transport capacity and reducing emissions by
focusing on the most significant barriers. This process entails evaluating each barrier's potential impact
on achieving these goals and assessing its pragmatic feasibility. Specificity is crucial in formulating
barriers, including details on their relevance to the transport system, stakeholders involved, and nature
of the barrier. Thus, the Best Worst Methodology can be applied to rank the barriers, and the WINGS
method (Weighted Influence Non-linear Gauge System) can be used to determine their interrelations.
Another plausible avenue for further research entails the utilization of a specific case study to elucidate
the potential barriers and advantages of vehicular resource sharing within NGOs. The presentation of a
case study derived from authentic real-world scenarios holds the potential to persuade humanitarian
entities regarding the prospective challenges and advantages associated with the advocated approach.



Finally, while a qualitative research approach holds the capacity to enhance comprehension of human
experiences, social interpretations, and cultural nuances, it is noteworthy that a supplementary
quantitative analysis can serve to quantify the effects of potential impediments. It can serve as a means
to underscore the magnitude of each impediment, ultimately facilitating the categorization of obstacles.
This categorization, in turn, can prove instrumental in devising strategies for mitigation and resolution.
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Appendix A: Sample interview questions

Questions group 1:

What is the organization's duration of operation within the country?

Can you provide a comprehensive classification of the organization's activities?

How many departments or units constitute the organizational structure?

Could you elucidate the functions and objectives assigned to each of these departments?
Could you furnish instances of past disaster relief initiatives undertaken by the organization?
How many individuals are employed within the organization?

What is the extent of the organization's geographic coverage within the country?

Questions group 2:

What is your official designation within the organizational hierarchy?

Could you elucidate the specific responsibilities and job functions entailed by your role?
Could you identify the top three most critical tasks associated with your position?

Do you engage in collaborative efforts with individuals from other NGOs?

If so, could you describe the collaborative activities or operations you undertake together?

Questions group 3:

Does the organization maintain a dedicated fleet of vehicles for the transportation of relief supplies?

Could you specify the types of relief supplies that the organization typically transports?

What types of vehicles, such as trucks or vans, are utilized by the organization for the conveyance of relief materials?
Does the organization procure vehicles through rental arrangements with external parties or organizations?

What is the procedure for vehicle acquisition, payment modalities, and the associated terms and conditions?

Could you provide insights into the nature of transportation operations conducted by the organization, including details on
destinations, quantities transported, and other pertinent information?

Are there opportunities for transportation collaborations with other NGOs? Please provide examples.
Does your organization engage in transportation collaborations with other NGOs, and if so, how?

If not, why does your organization not utilize transportation collaboration opportunities?

Are there any NGOs known for collaborating on transportation with other NGOs?

Do you maximize the use of the vehicles' available space?
If there is unused space, can it be shared with other NGOs?
What obstacles hinder the sharing of available space with other NGOs? Please list and explain these obstacles.

What are the advantages of sharing vehicle space with other NGOs?
Could you elaborate on each of these benefits associated with sharing vehicle space with other NGOs?

Questions group 4:

What are the barriers to transport collaboration, and can you describe them?
Is trust an issue in transport collaboration, and how can it be addressed?
Does relief location affect transport collaboration? How?

Can vehicle capacity hinder transport collaboration?

Do differing NGO operating hours impact transport collaboration?

Is there competition among NGOs, and if so, what for? Does it hinder transport collaboration?
Is documentation required for transport collaboration, and what kind?

Does cost play a role in hindering transport collaboration? How?

Does traffic congestion affect transportation collaboration?

Can corruption be a barrier to transport collaboration, and how?

Is transport safety, particularly the risk of robbery, a barrier? How?

Do road accidents hinder transport collaboration, and how?



