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The purpose of this work is to explore the international humanitarian relief organizations in Taiwan, and
find the most crucial performance indicators of humanitarian logistics, according to the experience and
opinion of those large NGOs in Taiwan. The research gathered detailed information on situations from
literature and collected the data by questionnaire. Based on the information gathered from questionnaires,
quantitative weight was calculated through the participation of experts by using AHP in this research.
According to the humanitarian relief organizations' experiences and opinion in this research, the most
critical performance indicators in humanitarian relief logistics is responsiveness, and the following is agility,
Analytic hierarchy process reliability, cost, and dialog with authorities. Although the AHP method has been applied in many research of
Taiwan performance indicators chosen, there is no research using AHP to prioritize the performance indicators in
NGO the humanitarian logistics field, especially in Taiwan. Future research could include the smaller or reputable
organizations in Taiwan to get more comprehensive opinions. Besides, the chosen indicators could be
utilized in the actual case of humanitarian rescue action.
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1. Introduction

Over the past two decades, natural disasters, such as floods,
tsunamis, and earthquakes, have significantly increased due to
global warming and climate changes (Nguyen-Thi, 2014). Major
catastrophic events, such as the Taiwan Chi-Chi earthquake in 1999,
the South Asian tsunami in 2004, and the Tohoku earthquake and
tsunami in Japan in 2011, are some of the worst disasters in history.
Natural disasters result in a significant loss of properties and life,
breaking the local infrastructures, and threaten nearby daily opera-
tions and economies. Emergency management and relative non-
governmental organizations (NGOs) have become an issue and have
been highly valued by academia and governments internationally. In
1986, Taiwan’s government announced the lifting of martial law
(Chern, 2002). Following this, the number of civil societies started to
grow and flourish, and the NGOs aiming to promote public welfare
were established. The NGOs are usually non-profit organizations.
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Therefore, with limited resources, organizational managers have
focused on how to maximize effectiveness.

Taiwan is located on the first island chain in Asia. Taiwan’s annual
diplomatic activities were limited due to political pressure from the
Chinese government (Lu, 2010), restricting Taiwan’s access to crucial
international organizations, such as the United Nations and World
Health Organization (Public Diplomacy Coordination, 2002-2020).
According to the report from Taiwan’s Ministry of Foreign Affairs, the
number of countries that have diplomatic relations with Taiwan has
significantly decreased since 1970. Therefore, the NGOs in Tai-
wan—concerned with international humanitarian relief works—are
seen as a hope to explore the diplomatic space internationally
(Chaing & Chang, 2011). Taiwan’s humanitarian NGOs flourished
during these years. Some of them, such as Tzu Chi International
Humanitarian Aid Association (TCIHAA) and Fo Guang Shan Com-
passion Foundation, were already capable of carrying out humani-
tarian relief action independently (Chern, 2002). Research on the
humanitarian relief chain in Taiwan usually focuses on the case
studies of a single NGO or disaster. There has been no research on
Taiwan’s humanitarian logistics or how to measure the efficiency of
humanitarian logistics. Therefore, this research can enhance the
quality of humanitarian relief within Taiwan’s NGOs.
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Between 60% and 80% of expenditures on humanitarian opera-
tions are due to logistics activities (Lu, Goh, & De Souza, 2016). With
an increase in the magnitude and frequency of disasters, lack of
resources and funding, and need for accountability (Kaplan, 2001),
humanitarian logistics were required to be transparent, efficient, and
effective (Larrea, 2013). The average business usually prioritizes its
profits. The value of the output can be directly calculated and
measured by the quantitative standard of objective evaluation. The
humanitarian supply chain usually lacks this type of concept, tools,
and data. Therefore, it may result in wasted resources and failed
missions long-term if the NGOs do not focus on performance mea-
surement. One of the ways to evaluate an organization’s perfor-
mance is by performance measurement, common among businesses.
Most humanitarian organizations lack a robust performance mea-
surement system. Performance metrics help develop improvement
practices and reduce factors that cause inefficiencies (Agarwal, Kant,
& Shankar, 2019).

The resources and funds of Taiwanese NGOs usually came from
social communities (Chang, 2015). With limited resources, it is
crucial to inform NGOs and communities on how to use or manage
resources effectively (Chern, 2002). Performance indicators are
metrics used to evaluate whether an enterprise or a group has
achieved its goal. This study will focus on finding the most crucial
performance indicators of humanitarian logistics, according to the
experience and opinion of the large NGOs in Taiwan. The results
could be references for social enterprises, governments, and scholars
for making the relevant policy. Therefore, the vital goal of this re-
search is to explore the performance indicators and prioritize them
based on Taiwan’s humanitarian relief organizations (HROs). This
study is significant as it can fill the lack of empirical studies in hu-
manitarian relief logistics as compared to a multitude studies in
other business logistics studies (e.g., Kim, Park, & Kim, 2021).

2. Literature review
2.1. Relief chain performance measurement

Since 2000, disasters, such as the Indian Ocean tsunami in 2004
and the Tohoku earthquake in 2011, have captured global attention.
Donors and the media closely monitored how efficiently humani-
tarian organizations could respond to disasters (Sahebjamnia,
Torabi, & Mansouri, 2017). Logistics and the supply chain are the
foundation of processing the humanitarian crisis. Humanitarian or-
ganizations should provide aid at the appropriate time and place at a
reasonable cost (Larrea, 2013). Humanitarian aid related to the ac-
curacy of the items and quantities and responded to the speed and
cost. To balance those works, it needs a method to measure the
supply chain performance (Sahebjamnia et al., 2017). With an in-
crease in the magnitude and frequency of the disaster, lack of re-
sources and funding, and the need for accountability, humanitarian
logistics were required to be transparent, efficient, and effective
(Larrea, 2013). Therefore, performance measurement is currently
critical in the humanitarian department. It could put pressure on
HROs and have more effective actions (Wassenhove, 2006). The ac-
tual performance after disasters and the view delivered through
media could be critical for humanitarian logistics. The achievements
of organizational targets capture the attention of organizations and
reflect the performance of organizations. The donors desire to know
the actual performance of the organizations (Gustavsson, 2003).

Establishing a proper performance measurement could have
many benefits by identifying the bottleneck in the logistics process,
managing the donor’s funds effectively, enhancing the emergency
and preparedness of actions, and alleviating the suffering of victims
during relief activities (Beamon & Balcik, 2008). The performance of
the humanitarian organization after the disasters and perception of
the organization’s performance are the key factors of humanitarian
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logistics. The ability to provide proper supplies to acceptors at the
accurate time, number, and place is a core competency of an orga-
nization (Russell, 2005). Today, the conceptual framework of per-
formance measurement—measuring the humanitarian supply
chain—is still much less compared to the commercial supply chain
(Tatham & Hughes, 2011). According to Micheli & Kennerley (2005),
humanitarian supply chain management and performance mea-
surement are still in the early stages. Researchers determined that
the best several framework and indicators are still inconclusive.
Compared to the commercial sector, the total number of papers in
the specific area of performance measurement and management in
the humanitarian supply chain is still very low (Micheli &
Kennerley, 2005).

Humanitarian logistics leaders could be helped by performance
measurement in their decision-making. Performance measurement
could boost the effectiveness and efficiency of relief actions, display
supply chain performance, and increase the accountability and
transparency of operations (Beamon & Balcik, 2008). However, the
relief chain’s characteristics are unique. It is usually difficult to en-
hance the performance of an organization. Measurement systems
and performance indicators in the supply chain do not generally
develop and are systematically implemented. Therefore, data accu-
racy would be a problem (Beamon & Balcik, 2008). Abrahamsson,
Hassel, & Tehler (2010) found four challenging aspects—value judg-
ment, operating system complications within an emergency system,
validating information, and operating systems during a specific si-
tuation—when analyzing and evaluating an emergency response
system. Abidi et al. (2014) found that some difficulties of perfor-
mance measurement within the humanitarian supply chain include
the lack of empirical testing. First, only a few humanitarian organi-
zations have contributed to the research conducted on the man-
agement of humanitarian supply chains. Second, the management of
results-based is hard to reach. Humanitarian rescue aims to alleviate
pain, and it is hard to identify and quantify the relationship between
the goal of supply chain performance. The relationship between
activities, inputs, short-term outputs, midterm outcomes, and long-
term outcomes is complicated to determine. Third, humanitarian
organizations need to ensure that they receive the appropriate in-
formation to meet the demand of donors. Therefore, it was believed
that research measuring the performance of humanitarian supply
chains still has a long way to go compared to the status of supply
chains.

Due to the changeable environments and conditions of disasters,
fulfilling the actions could be complicated. It would be difficult for
humanitarian sectors to measure the performance because it lacks
indicators (Larrea, 2013). Moreover, Lindgreen, Swaen, Maon, &
Vanhamme (2009) believed that it should consider the culture and
mention that the cultural differences between the relief organization
and disaster area could be a challenge for performance measure-
ment. According to Abidi, Leeuw, & Klumpp (2014), guidelines re-
lated to performance measurement were suggested. First, the
measurement needs to consider the regional, national, and global
levels for disaster management. Typically, each level might imple-
ment different activities. It has to be reflected in the humanitarian
performance framework and the long-term and short-term man-
agement and measurements (Tatham & Hughes, 2011). Moreover, it
should be related to the supply chain’s strategic target of the hu-
manitarian organizations, expressed and determined by strategic
management. Therefore, Abidi et al, (2014) argued that performance
measurements should be process-oriented, which means it should
include: (1) input factors, including the financial aspect (in-kind
donation or monetary), management, and technical resources,
(communication equipment and warehouse) are required effective
activities and processes, (2) humanitarian supply chain activities
related to various missions, such as inventory management, pro-
curement of relief items activities, warehouse management, relief
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supplies distribution, fleet transportation, and management, (3) the
output of measurable results by using relief supplies or services, (4)
the outcomes—the anticipated result of planned output—showing
the realization of the final target, and (5) the impact—the core of the
humanitarian relief action. However, the advocacy, intervention,
capacity building, and coordination of humanitarian relief actions
are hard to measure.

2.2. Performance indicators of humanitarian logistics

Neely, Gregory, & Platts (1995) defined performance indicators as
the efficiency and effectiveness of the process of quantifying op-
erations. It requires a set of indicators to quantify the efficiency and
effectiveness of operations—the two central goals in the organiza-
tions or companies (Neely, 2005). Performance measurement is es-
sential to inform the team leader regarding tactical, strategic, and
operational areas (Gunasekaran & Kobu, 2007). It could boost the
correction and control effectively through comparing the level of
current and anticipated performance, which means it is important
for implementing and realizing strategic targets (Melnyk, Bititci,
Platts, Tobias, & Andersen, 2014). In fact, measuring real perfor-
mance in the supply chain is vital to identify whether the organi-
zation is hitting the target (Abidi et al., 2014). It is believed that the
company which applies the performance measurement outperforms
the company that does not (Neely, 2005). There are various perfor-
mance indicators in the traditional commercial supply chain, yet it
might be inappropriate or irrelevant for the unique characteristics of
humanitarians to relieve the supply chain’s environment (Beamon &
Kotleba, 2006). Benefits do not refer to profit related to humani-
tarian logistics like in the commercial sector. Therefore, spending
should focus on donations and providing aid in effective and efficient
ways. Moreover, the management and control of the decision-maker
could be improved by correctly choosing indicators (Beamon &
Balcik, 2008). Five performance indicators chosen from the literature
are as follows:

1) Reliability

Reliability is a basic required ability of a humanitarian organi-
zation. The reliability shows that the organization could deliver
the right supplies in the right quantities and qualities at the right
time. In the humanitarian relief action, the goods given from
donors to victims usually pass multiple hands in logistics. It could
be postponed or prone to errors for various reasons. It reflects
how reliable the whole humanitarian supply chain is (Lu et al.,
2016). Some uncertainties result in humanitarian logistics net-
work damage and cause paralysis and local failure, such as dif-
fusivity, randomness, or consequence of disasters. It brings
serious after-effects for the whole economic system. Therefore,
the reliability already gains the attention of humanitarian logis-
tics personnel. Once the humanitarian logistics network is sud-
denly attacked, the most crucial mission is to swiftly restore it to
a normal operating mode. Reliability is the key to this mission
(Wang, huang, & Liang, 2018).

Responsiveness

Responsiveness is an indicator related to the response time of
humanitarian supply chain management. It is based on order
fulfillment cycle time, which includes sourcing, assembling, and
delivery fulfillment time. It shows the overall responsiveness in
the humanitarian supply chain. Moreover, the external event
response and inventory percentage would also be considered.
Given that humanitarian relief organizations usually face various
risk events, they must quickly respond to any unexpected in-
cident (Lu et al., 2016). It was believed that in the humanitarian
relief chain, responsiveness is one of the most important per-
formance indicators (Sahebjamnia et al., 2017). Responsiveness
will be affected for many reasons. The humanitarian relief chain’s
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entities, such as lead-time or transportation facilities, the de-
mand of supplies goods, and destruction level of infrastructures,
affect response time. To reduce the response time, they argued
that the aim should shorten the lead-time in the supply chain,
including the relief item’s waiting, loading, and unloading times.
Beamon and Balcik (2008) also viewed response time as an im-
portant indicator. In the humanitarian supply chain, many fac-
tors, including procurement, delivery strategy, transportation
choice, infrastructure, suppliers’ location, transportation choice,
and politics, could affect response time.
Cost
This indicator is a chief measure of logistics financial perfor-
mance. Humanitarian costs come from supply chain manage-
ment, sourcing, inventory management, delivery, and risk
mitigation (Lu et al., 2016). Sahebjamnia et al. (2017) determined
that the cost of the humanitarian relief chain includes facilities
setting and distribution costs. Compared to the commercial
supply chain, demand uncertainty makes transportation planning
in the humanitarian supply chain more complex and expensive.
The cost is a vital resource indicator in the traditional commercial
supply chain. The cost could include overhead, contribution, and
inventory costs. However, there are three main costs in huma-
nitarian logistics: inventory holding, supplies, and distribution
costs. Some large companies have inventory costs to operate and
maintain their warehouses. It includes inventory obsolescence,
inventory investment, order/setup costs, and holding costs. Due
to the lead time, the huge differences in demand make inventory
management challenging in humanitarian logistics. Moreover,
the inventory cost depends on the type of goods being held
(Beamon & Balcik, 2008).
It is hard to evaluate the supply procurement options before a
disaster occurs. Compared to the traditional commercial supply
chain, the unpredictable demand increases the complexity be-
tween suppliers and relief organizations. Therefore, it might be
difficult or impossible to control the cost of supplies. However,
the mode of humanitarianism is changing as more humanitarian
organizations sign long-term contracts with suppliers. This kind
of contract can control the cost of emergency supplies and ensure
certain quantities of items when a disaster occurs. Furthermore,
humanitarian relief organizations need to transport a huge
number of supplies in a short time. The varied disaster location,
remote location of the disaster, local tariffs and tax, and un-
predictable demand in the supply chain will increase distribution
costs in the humanitarian chain. By measuring different compo-
nents of distribution costs, relief organizations could make sure
to decrease potential costs in some areas (Beamon &
Balcik, 2008).
4) Agility
In some business environments, various forms of agilities are
seen as growth strategies and modes of survival, such as the
fashion supply chain. Agility is also viewed as an increasing
power within a changing and unpredictable environment
(Oloruntoba & Kovacs, 2015). In fact, humanitarian relief orga-
nizations would face various uncertainties and should rapidly
adjust to the needs on the ground. It includes the flexibility of the
upstream supply chain, upside delivery, and upside source, which
means the number of days required when the organization re-
quires an unplanned order. It also measures the current on-hand
inventory and purchases order cycle time, which shows the
ability to immediately provide goods (Lu et al., 2016). Considering
that the flexibility could provide stakes of reliable supply (human
health and human life) and uncertain demand (volumes, location,
and type), flexibility is crucial for the humanitarian supply chain.
Flexibility is the ability to handle different levels of disasters. It
could measure the range and response time in a disaster. More-
over, there is a large number of different types of items sent to
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affected areas, including ready-to-eat meals, high-energy biscuits,
jerry cans, kitchen sets, hygiene kits, tarps, blankets, tents,
clothing, and medicines. Flexibility in the humanitarian supply
chain could measure the chain, which provides various items in a
period of time (Beamon & Balcik, 2008). Emergency disaster re-
lief does require agility and depends on supply chains to provide
immediate survival support. The principle of agility is already
linked to emergency disaster relief delivery (Oloruntoba &
Kovécs, 2015).
5) Dialog with authorities

Good conversation with the authorities is essential to maintain
contact with their jurisdictions, manage their resources well, and
protect individuals from the misconduct of armed forces, prison or
camp authorities, and all types of special forces (Russbach & Fink,
1994). The huge amount of relief organizations and serious disasters,
such as the South Asian tsunami in 2004, make specialists realize the
importance of leverage resources and the dialog and coordination
between governments, private sectors, and humanitarian organiza-
tions to more effective economic contributions. The challenge comes
from providing aids and distributes resources to different organi-
zations, which blurs the boundaries of their roles and achieves a
smooth, coordinated, and fast response (Fritz Institute, 2005). For
example, there were more than 800 international and local NGOs
operating humanitarian, development, and reconstruction plans in
Afghanistan, providing aid in this country after decades of war
(Olson, 2006). Olson (2006) noticed that continuous conversations
and advocacy between NGOs and the local military have made some
positive changes. In this case, even though regular meetings and
conversations between NGOs and the military were a great change,
the huge cultural differences indicate that the dialog was not always
easy or effective. According to the NGOs’ observations and reports,
the ongoing communication seems to be yielding results. They
welcomed more space for humanitarian and constructive change
through advocacy and dialog with the military.

Fathalikhani, Hafezalkotob, and Soltani (2020) mentioned that
humanitarian organizations should focus more on their relation-
ships with governments. During disasters, local governments re-
cognized comprehensive and adequate coverage of disasters within
the border. However, humanitarian relief actions require profes-
sional knowledge and skill. Governments usually fail in humani-
tarian relief actions due to a lack of proper capabilities or budget,
and it does not absolve the governments’ obligations. Therefore, it is
more desirable that governments work with international and local
NGOs in humanitarian relief actions. Properly planned good re-
lationships between NGOs and governments lead to better man-
agement in humanitarian relief actions.

3. Methodology
3.1. Data collection

To achieve the objective of this study, the Analytical Hierarchy
Process (AHP) was chosen as the main method, which was used in
various studies including Ly, Roh, and Jang (2021), Park (2015) and
Choi and Yang (2004). Given that the AHP method relies on experts’
judgment to appropriately provide feedback for the entire process
(Khalil, Kamaruzzaman, & Baharum, 2016), the participants were the
specialists from Taiwan’s large NGOs, which focused on humani-
tarian relief. Participants are those specialists who have working
experience in disaster rescue and humanitarian relief areas in the
NGOs. This research considers the literature’s classification re-
garding the selection of large NGOs in Taiwan. According to the Asian
Development Bank’s report (1991), it divided NGOs based on the
level of operation into community-based organizations, citywide
organizations, national  organizations, and international
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organizations. Based on the different types of initiators of NGOs,
NGOs are divided into three types: governmental-organized NGOs,
individual-organized @ NGOs, and volunteer organizations
(Knup, 1997).

In addition, Lin (2004) classified NGOs into two types. One is
based on the scope of activities, such as local NGOs, national NGOs,
and international NGOs. The other one is based on the objectives of
the activities, such as human rights NGOs, environmental NGOs,
women’s NGOs, and humanitarian NGOs. It was believed that in-
ternational NGOs should have branches stationed abroad. The
branches’ resources mainly come from Taiwan and provide long-
term and regular services locally. To focus on the critical goals of
overseas rescue and development activities, Lin (2004) excluded the
following four organizations: organizations that purely donate
money or materials, organizations related to government, organi-
zations only engaged in relief actions in Taiwan, and branches from
foreign aid organizations in Taiwan (Lin, 2004). Based on the lit-
erature mentioned above, the NGOs which are selected in this re-
search will follow the rules listed below:

1) The international humanitarian NGOs will execute domestic and
international humanitarian relief missions every year.

2) The organization should be headquartered in Taiwan and have
branches abroad.

3.2. AHP method

The research uses the AHP as a primary tool, which adopts the
quantitative method, in the questionnaire. The AHP, proposed by
Saaty & Vargas (1980), is one of the most popular multi-criteria
decision-making (MCDM) tools for making and analyzing decisions
(Saaty & Vargas, 1980). It helps decision-makers to prioritize and
make the best decisions (Nam, Nguyen, & Oh, 2019). The AHP is a
theory that measures by pairwise comparison and relies on experts’
judgment to obtain priority scales (KKhalil et al., 2016).

The AHP could be used in solving and analyzing problems.
According to Saaty & Vargas (1991), this method is used in several
areas, including measuring performance to estimate the weight of its
performance indicators in a specific field. Tzeng (2005) used the AHP
to explore the key factors considered in the performance measure-
ment of engineering and technical personnel in the paper industry.
Podgorski (2015) applied the AHP method to demonstrate the
prioritization of leading indicators of occupational safety and health
management systems (OSH MS) performance. Besides, a perfor-
mance measurement of sanitary sewer systems was developed in
Nam et al. (2019). However, there is no research using the AHP to
prioritize the performance indicators in the humanitarian logistics
field. Hence, this research uses the AHP as the main tool which
adopts the quantitative method in the questionnaire.

The AHP is a method that collects opinions from a group of
specialists or the decision-maker. It converts complex system pro-
blems into a concise hierarchy system. It uses the scale to make
elements at each level and become a pairwise comparison. After
quantization, a Pairwise Comparison Matrix is established for each
element. Calculating the Eigenvector from the Pairwise Comparison
Matrix will represent the priority order among the elements and
provide decision-makers with a reference. This research is based on
the paper that relates to the research on performance measurement
in humanitarian logistics. The research chooses several performance
indicators to build the hierarchy.

The research will design the questionnaire according to the
structure. The elements of each level are matched with the appli-
cation of the 1-9 rating scale for pairwise comparison. The basic
division of the evaluation scale for pairwise comparison includes five
degrees, including equal importance, weak importance, essential
importance, very strong importance, and absolute importance. The
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Humanitarian logistics’ performance indicators
|

S . S - S
@)
Q
x —
& &
] (2]

@ -8 > S
g > (@) Q 5
[7] o] =

S < @ = >
= ) - < g
< g =3
@ S
@ =
]
w

Fig. 1. AHP structure of this research.

nominal scales are assigned 1, 3, 5, 7, and 9. Other four scales are
between the five basic scales, 2, 4, 6, and 8. Due to the complexity of
the AHP questionnaire, the questionnaire should clearly describe
each paired comparison question and provide detailed instructions.

3.3. AHP structure

The performance indicators of humanitarian logistics were col-
lected from the literature review, as shown in Fig. 1. The five per-
formance indicators include Reliability, Responsiveness, Cost, Agility,
and Dialog with authorities. The definition of humanitarian logistics’
performance indicators is shown in Table 1.

According to Saaty’s recommendation, if Consistency Ratio (CR)
<0.1, it could be viewed as consistent in the research.

4. Analysis finding and discussion
4.1. Data collection

Thirty-nine questionnaires were sent out to the humanitarian
relief organizations in Taiwan, selected based on rules. Due to the
complexity of the AHP, the researcher called the organization and
explained the detailed questionnaire before sending it. After col-
lecting the results, a preliminary consistency check was calculated.
The researcher found that several numbers of consistency are high
and used the telephone or email to recheck the opinions until the
consistency was acceptable. In the end, this research included 25
questionnaires, and the overall recovery ratio of the questionnaires
was about 64%.

Of the collected questionnaires, the participants include 16 males
and nine females. The participants’ ages range from 30 to 50. More
than 80% of participants have a bachelor’s degree. The three primary

Table 1
The definition of humanitarian logistics’ performance indicators.
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Table 2

Demographic information.
Age Percentage
20230 8%
30>40 32%
40250 36 %
50260 24 %
Gender
Male 64 %
Female 36 %
Education
Undergraduate 84 %
Postgraduate 16 %
Title/Position
Assistant Manager 32%
Manager 28 %
Supervisor 40 %
Job Tenure
under 2 years 8%
greater than or equal to 2 - less than 4 years 12%
greater than or equal to 4 - less than 6 years 32%
greater than or equal to 6 - less than 8 years 32%
greater than or equal to 8 years 16 %

positions of the participants are supervisor, assistant manager, and
manager. About 80% of participants engaged in this industry for
more than four years. Based on the education, position, and time in
this industry in Table 2, the participants seem to have enough ex-
perience to answer the question about humanitarian relief logistics.

The criteria in the structure include reliability, responsiveness,
cost, agility, and dialog with authorities. Based on the results of the
questionnaire, opinions of specialists in humanitarian relief organi-
zations on the relative importance of each criterion in the structure
were obtained, which formed a paired comparison matrix and the
weights and rankings of each criterion as shown in Table 3.

Lamda max is determined by an average of the values calculated
as: each value in a specific column of the pairwise comparison
matrix is multiplied by the corresponding priority of that criteria;
the values across the rows are added to obtain the weighted sum;
then the values in the weighted sum are divided by the corre-
sponding priority of each criterion. Subsequently, the consistency
index (CI), CI (Lamda max - n)/(n - 1) is computed and then used to
calculate CR = CI/RI, Random Index (RI) is the consistency index of a
randomly generated pairwise comparison matrix and this index
depends on the number of items being computed. The case study
presented in this paper there are n=5 criteria, therefore RI =1.12
according to the random consistency indices table. Table 3 indicates
that the consistency ratio, 0.0058, is much lower than 0.1, which
means that the overall level of consistency is high. Therefore, the
weight of each criterion obtained has high credibility and is

Performance indicators Description

Literature support

Reliability
quantity and quality.
Responsiveness

Reliability means that humanitarian relief organizations can deliver materials at the right time in the right

Responsiveness is an indicator related to the rapid response time of humanitarian supply chain management. It
is based on material fulfillment time, including procurement, integration, and delivery time, and therefore

Lu et al. (2016)

Lu et al. (2016)
Beamon & Balcik (2008)

shows the overall responsiveness in the humanitarian supply chain.
In addition, the impact and percentage of external events will also be considered. Considering that
humanitarian relief organizations face various risk events, they must respond quickly to any emergencies.

Cost

material delivery, and risk management.
Agility

Dialog with authorities

This indicator is the main indicator for measuring the financial performance of humanitarian logistics. The cost
of humane logistics comes from supply chain management, material procurement, warehouse management,

Humanitarian relief organizations face various uncertainties and need to quickly adjust their actions according
to local needs. It includes the delivery time and flexibility of the upstream supply chain as well as the number of
warehouses in the humanitarian relief organization to cope with the sudden disaster.

Good dialog and coordination with the authorities will establish a relationship, which helps to allocate and
manage supplies and protect individuals from the unstable local environment in the disaster area.

Lu et al. (2016)
Beamon & Balcik (2008)

Lu et al. (2016)
Oloruntoba & Gray (2009)
Beamon & Balcik (2008)
Russbach & Fink (1994)
Fathalikhani et al. (2020)
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Table 3
Pair-wise comparison matrix.
Reliability Responsiveness Cost Agility Dialog with authorities Weight Ranking

Reliability 1.000 0.465 1.081 0.578 1.795 0.163 3
Responsiveness 2.149 1.000 2119 1.725 2.744 0.342 1
Cost 0.925 0.472 1.000 0.763 1.398 0.158 4
Agility 1.730 0.580 1311 1.000 2.157 0.228 2
Dialog with authorities 0.557 0.364 0.715 0.464 1.000 0.108 5

Lamda max = 5.0261, Consistency Index =0.0065, Consistency Ratio =0.0058

representative. The highest weight is responsiveness, at 0.342—three
times higher than dialog with authorities. Agility stands in second
place, at 0.228. The third and fourth are reliability and cost, similar at
0.163 and 0.158. The least popular criterion is a dialog with autho-
rities, which is only 0.108.

4.2. Discussion

4.2.1. Responsiveness

In the emergency rescue and short-term resettlement services,
the first step is to enter the disaster site (Lin, 2011). The disaster
relief participants should arrive at the disaster site as soon as pos-
sible. If the traffic is interrupted and unable to reach the disaster
area, it will be difficult to find a place for victims’ evacuation. Fur-
ther, the NGOs could cooperate with local authorities, such as the
fire brigade, by using helicopters to transport emergency materials
to remote areas. As a result of this study, responsiveness was se-
lected as the most critical factor. This result can be confirmed
through the previous cases of aid agencies trying to respond quickly
to various disasters. In the typhoon Morakot case in August 2009,
Tzu Chi urgently mobilized about 148,000 volunteers from all over
Taiwan to carry out rescue work in various disaster-stricken areas,
providing food, blankets, and other livelihood supplies for the vic-
tims. One principle in Tzu Chi’s humanitarian relief action is time-
liness and sending aid supplies and goods to the victims as soon as
possible (Tzu Chi Foundation, 2009). Another example can be taken
from during the Sichuan, China earthquake in October 2008 which
affected more than 4000 million people. Taiwan Red Cross Organi-
zation transported supplies such as disaster relief materials, medi-
cines, and sanitary materials totaling 150 metric tons to Chengdu, by
all-cargo planes, distributed to the people in need by the Sichuan
Red Cross. Dharma Drum Mountain and Fo Guang Shan also sup-
ported in transporting relief items such as tents, blankets, sleeping
bags, drinking water, etc. and rescue personnel as a rapid response to
Sichuan disaster (Chen, 2009).

4.2.2. Agility

There are three types of methods to collect emergency materials
in Taiwan to enhance the flexibility of humanitarian logistics (Hsieh,
2013). They are: (1) General mode: through the news media, TV,
podcast, the required materials are collected from the public, (2)
Focus mode: the type and quantity of the bulk materials required are
determined and specific objects are individually raised from the
organizations, such as public welfare organizations, charitable or-
ganizations, manufacturers suppliers, (3) Contract mode: open
contracts with hypermarkets or other manufacturers and contacted
and delivered according to the number of materials required. Fur-
thermore, two categories of relief supplies at different times are
prepared by humanitarian relief organizations. The first is food and
medical supplies which mostly accompanies an emergency rescue
team. The other which depends on the demand from the disaster
area, will include various non-food-items in quantity (Chen, 2009).
In cooperation with the different delivery approach during a dif-
ferent period after the disaster occurrence, the agility of material
supplies could be higher. Tzu Chi Foundation developed a disaster
prevention coordination system in 2010 after the lesson learnt from
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Morakot typhoon disaster in 2009. Through the system, the disaster
rescue center would know the status of the establishment of relief
supplies after the disaster occurs. It grasps the needs assessment for
assistance in the recovery and procurement of materials in various
Tzu Chi's branch in the region. The materials include standard
equipment, consumable equipment, charity distribution equipment,
and large-package solid food. Moreover, Tzu Chi’s volunteers can use
disaster prevention coordination systems to report inventory quan-
tity, applications, or write-offs and help inventory management
thrive in Tzu Chi’s international warehouse (Liang, 2013). With re-
liable and rapid information, the humanitarian relief logistics could
have more agility to handle emergency issues happened. Agility
could provide stakes of reliable supply (human health and life) and
uncertainty demand (volumes, location, and type) which crucial for
the humanitarian supply chain (Beamon & Balcik, 2008).

4.2.3. Reliability

The monitoring and management of disaster prevention and re-
lief resources could ensure a reliable humanitarian logistics by
building a credible and real-time information exchange system
(Hsieh, 2013). The integration of various information from the gov-
ernment and private organizations and establishment of a credible,
transparent, and accurate disaster information exchange system is
an important aspect in disaster relief. A large number of relief re-
sources enter the disaster area during the relief support, and orga-
nizations need to respond to various needs for people-in-need. If the
resources are not adequately managed and allocated, it might cause
imbalance in supply and demand and ineffective resource usage. To
increase the reliability of humanitarian relief action, Tzu Chi devel-
oped a software that provides the latest disaster information and
pictures equipped with a user-friendly interface for volunteers’ ac-
cessibility. This new technology makes the operations in each dis-
trict more consistent allows disaster relief supplies to be quickly
coordinated, operated, and reliably controlled (Liang, 2013). To have
a stable supplier and logistics system, Fo Guang Shan purchase the
daily emergency necessities near the disaster area to enhance the
reliability in humanitarian logistics (Chen, 2009). Reliability is more
crucial for humanitarian logistics in a human-made disaster because
the humanitarian logistics network could be attacked in the human-
made disaster area (Wang et al., 2018). However, most of Taiwan'’s
humanitarian organization usually focuses on large scale natural
disasters, and only a few organizations have the human-made dis-
aster rescue experience. It might be the reason why the participants
did not see it as the most crucial indicator in the performance
measurement of humanitarian logistics.

4.2.4. Cost

Many researchers claim that cost is crucial in the performance
indicators in humanitarian relief logistics (Beamon & Balcik, 2008).
However, the large humanitarian relief organization in Taiwan,
especially Buddhist organizations, do not see cost as the most critical
performance indicator when it comes to performance measurement.
Generally, there are no detailed rules for the income and ex-
penditures of humanitarian “organizations” donations. The report on
donations is incomplete, or the inquiry interface is not friendly
(Chang, 2015). Even during an economic downturn, Tai (2007) found
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that Buddhist organizations received donations from public to ex-
press kindness and donate for particular purposes. According to the
Association of Philanthropic Accountability (APA), the donation per
person in Taiwan is relatively high and accounts for 0.45% of the
gross domestic product (GDP) compared to the many social welfare
countries, such as Sweden (0.16%), the Netherlands (0.13%), Norway
(0.11%), and Switzerland (0.09%).

4.2.5. Dialog with authorities

Limits and challenges exist in the cooperation between govern-
ment and NGOs during relief operation (Hsieh, 2013). The difference
of the public affairs perception between the government and NGOs
would create obstacles to their interactions. In general, the public
sectors mainly prioritize the interests of the people or the country
mainly considers the large-scale humanitarian relief operations.
However, NGOs pursue the interests of people-in-need emphasizing
micro public welfare. Furthermore, government and NGOs have to
overcome the institutional differences. Government agencies are
usually bureaucratic as the wide range of public affairs and complex
departments make authority and responsibility vague and uncertain.
Many NGO funds come from governments, create unequal power
relations, which also exist in most cooperative relations. Over-re-
liance on the government’s financial resources will lose their au-
tonomy in operation. The last but not the least, insufficient
information is the main factor that hinders the cooperation between
government and NGOs. Many NGOs informed that a lack of relevant
information and communication channels create more disputes
when cooperating with the government. During the typhoon Mor-
akot, it was found that there was a communication gap between the
people-in-need, TCIHAA, and Kaohsiung city government regarding
how and where to relocate the permanent facilities (Yang, 2019;
Zhong, 2010). To emphasize “efficiency,” the decision to relocate
villages did not gain consensus and triggered fierce resistance and
backlash (Yang, 2019). Humanitarian organizations should take re-
sponsibility for communications as they have more professional
knowledge of relief actions (Yang, 2019).

5. Conclusion

The large NGOs in Taiwan have grown over the years, especially
Buddhist organizations. The humanitarian relief action in those or-
ganizations already strives for international space for Taiwan.
Organizations, such as the Tzu Chi Foundation, Fo Guang Shan,
Dharma Drum Mountain, are experiencing global success through
international humanitarian assistance and charity activities. The soft
power among the organizations also promotes and shapes Taiwan’s
international image (Chen, 2009). Taiwan’s government hopes to
break the suppression through the non-profit, non-political, and
across the national frontier of organizations and increase the op-
portunities to participate in international cooperation. Hence, the
NGO groups in Taiwan, which focus on international humanitarian
relief work, are crucial for the government. Without involvement in
political or other sensitive issues, the NGOs can transcend ethnic,
political, religious, and regional restrictions and enter different in-
ternational societies in a short period of time.

With the increase of the magnitude and frequency of the disaster,
lack of resources and funding, and the need for accountability, hu-
manitarian logistics were required to be transparent, efficient, and
effective (Larrea, 2013). Therefore, performance measurement is
currently critical in the humanitarian department (Wassenhove,
2006). The performance indicators of humanitarian logistics are
collected from the literature review. The five performance indicators
include reliability, responsiveness, cost, agility, and dialog with au-
thorities. After collecting the questionnaire about the performance
indicators in humanitarian relief logistics form in large Taiwan’s
NGOs and calculating and ranking through the AHP, the most
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important performance indicator is responsiveness followed by
agility, reliability, cost, and dialog with authorities. The results of this
study can be utilized to improve the present performance of hu-
manitarian relief aid by academics and executers.

Although this research already prioritized the crucial perfor-
mance indicators in Taiwan’s humanitarian relief logistics based on
the specialist opinion, due to the limitation of the research, re-
commendations for further research could be derived. First, the re-
search only focuses on international rescue organizations’ opinions
according to the selected rules. The international organizations are
the large humanitarian relief organizations, which means the ana-
lyzed results are based on those large organizations. Future research
could include the smaller reputable organizations in Taiwan to ob-
tain more comprehensive opinions. Second, the chosen indicators
could be utilized in real cases of humanitarian rescue actions to
verify the practicality. Furthermore, future research could measure
the performance based on a relief action and improve it.

To achieve the objectives of this study and address the research
gaps, it is essential to collect relevant data from the case study. This
makes humanitarian relief strategic decision-makers at Taiwan NGO
the target respondents for empirical data collection. The collected
data from the respondents where relevant specialist is identified to
describe and explain the key constructs observed. Nonetheless, some
supplements of this study are needed due to the generalizability
issue in arising from the data collected from limited sample. AHP has
drawbacks, such as vagueness, uncertainty, and bias, in particular,
limitation of practical application arising from the difficulty of at-
taining consistency from subjective judgments in making a decision.
Further research can be incorporated into this study with different
hierarchical and detailed objectives with sub-factors, considering
using a different combination of methods of data collection and
analysis.
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