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The impact of the traceability of the information

systems on humanitarian logistics performance:
Case study of Indonesian relief logistics services

Ilyas Masudin®*, Evan Lau?, Nika Tampi Safitri', Dian Palupi Restuputri® and

Dwi Iryaning Handayani®

Abstract: This article investigates the impact of traceability of the quality of the
information system on humanitarian logistics performance. There are four variables
studied, namely electronic data interchange (EDI) adoption, blockchain (BC) adop-
tion, radio frequency identification (RFID) adoption, traceability of humanitarian
logistics, and humanitarian logistics performance. This research was conducted to
assess disaster logistics services in the implementation of service principles in
humanitarian logistics. The conceptual model is modeled by introducing three
information technologies as independent variables and the humanitarian trace-
ability and logistics performance as dependent variables. The questionnaire was
distributed to 96 respondents, and the data was processed using PLS-SEM 2.0. The
results show that EDI adoption has no significant effect on the traceability of
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In humanitarian logistics, the providers are rare to
notice the fundamental thing in delivering logis-
tics, namely traceability. Unlike commercial logis-
tics services that pay more attention to the
traceability factor in their information systems for
customers, it does not receive much attention in
the logistics relief system. This is because the
majority of customers who donate goods to
humanitarian logistical services do not care about
the tracking process. Therefore, this study intends
to figure out what are the factors that affected
the traceability in implementing humanitarian
logistics. The purpose of this study is to determine
whether traceability in humanitarian logistics
affects humanitarian performance that can be
measured through customer satisfaction.
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humanitarian logistics. In contrast, BC and RFID adoption has a significant effect on
the traceability of humanitarian logistics. In addition, this study also shows that
humanitarian logistics traceability has a significant impact on humanitarian logis-
tics performance.

Subjects: Logistics; Supply Chain Management; Operations Management

Keywords: Traceability; technology adoption; EDI; blockchain; RFID; humanitarian logistics

1. Introduction

Logistics is closely relatable to the process of planning, controlling material flow, and information.
Logistics has the purpose of organizing goods to the shipment and deliver quickly in the precise
amount to the customers (Casado-Vara et al., 2018; Shah et al., 2020). The total number of logistic
needs in Indonesia is likely constant and could be predicted every year (BPS, 2019). There are two types
of logistics, namely commercial logistics, Specialized Logistics, i.e., Humanitarian Logistics.
Humanitarian Logistics works as one of the strategies to handle natural disasters, such as sending
the goods or necessary materials to the disaster victims, which is this request is unpredictable.
Humanitarian logistics is the supply chain that works rapidly, and it is expected to adjust either with
climate change or the time by utilizing an available resource (Li et al., 2008; Zhang et al., 2019).

Traceability is crucial as one of the information that the customers must receive. Communication
and information are essential to hook up the providers, especially in commercial logistics. The
existence of traceability becomes one of the consideration factors from logistics performance. The
average performance of logistics providers can be seen from customer satisfaction. In this regard,
accurate information in logistics is essentially important for traceability to function. For example,
An et al. (2010) stated that technical services such as the quality system, reporting, and logistics
structure make the customer feels satisfied and willing to use that service again. Asad et al. (2016)
analyzed that online service quality also affected the customer’s satisfaction. Souad Djelassia and
Stephan (2020) agreed that technology as an information medium is very important for service
providers. This is because of the considerable influence of useful information on the performance
of humanitarian logistics service providers. Effectiveness in the form of the quality of traceability,
services, information systems, and operational effectiveness has a significant effect on customer
satisfaction. This customer satisfaction becomes a parameter to measure the performance of
logistics service providers. Hult et al. (2019) explained that service providers, who cannot manage
information well, will not last long. This shows the importance of quality information and quality
reporting systems owned by every service provider. Processes that run systematically according to
the service provider schedule and procedures can make customers feel satisfied (Usman et al.,
2019). Compliance with the plan and procedures means the service provider can account for what
has been promised to the customer. This will trigger feelings of satisfaction from customers. The
variables above are believed to increase customer satisfaction and quality improvement (Gharaei,
Hoseini Shekarabi et al., 2019; Santa et al., 2019). Manuel et al. (2018) states that a system that is
fast, systematic, accurate, and traceable in all respects can increase customer satisfaction reflects
the performance of logistics service providers.

On the contrary, traceability is not the norm in humanitarian logistics, unlike commercial
logistics. This is because most customers who donate to humanitarian logistical services do not
care about the tracking process. This, in turn, creates a loophole for their logistical performance
objective (Giri & Masanta, 2020; Tomasini et al., 2009). Moreover, there has been little research that
addressed the quality of service in Indonesian humanitarian logistics in traceability technology,
even though the traceability services are essential based on Masudin et al. (2020) and Restuputri
et al. (2020). Therefore, this study intends to figure out the factors that affected the traceability of
humanitarian logistics in Indonesia. The purpose of this research is to determine whether
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traceability in humanitarian logistics affects humanitarian performance that can be measured
through customer satisfaction.

The rest of the article is organized as follows: section 1 (introduction) discusses this study’s
background and fills the gap of previous studies. Section 2 discusses the related studies that
contributed to developing the framework. Then, the research methodology is discussed in the next
section, followed by section 4, which discussed the analysis of the results. The later section of this
article will be the discussion and managerial implications. Then, the final section of this article is
the conclusion

2. Literature review

2.1. Humanitarian logistics

Humanitarian logistics is all activities related to planning, implementing, and controlling the flow
to help disaster victims handle natural disaster victims. Humanitarian logistics has an unpredict-
able and sudden number of requests. Humanitarian Logistics is a supply chain that must be agile
and can be placed towards the destination or time to change the environment using existing
resources (Li et al., 2008; Zhang et al., 2019). Providers of humanitarian logistics services must hold
a variety of existing disasters. Among natural disasters, wars, also massive disasters (EM-DAT,
2010). This disaster can provide material losses and damage to the environment (Breckner et al,,
2016). Under these circumstances, the number of requests is unpredictable, and customer needs
include water services, food, medicine, clothing, and blood (Christopher & Towill, 2001; Nagurney
et al,, 2019).

According to Vega et al. (2015), humanitarian logistics must be able to take prompt and
appropriate action in accordance with the time needed to send relief items required by the victims.
Staff must respond to disasters (Anderson et al., 2018; Juga et al., 2010). If it is not responsive, it
will result in more severe victims of natural disasters recover.

2.2. The Process of humanitarian logistics

According to Masudin and Fernanda (2019), many journals discuss earthquakes and post-disaster
physical renewal in humanitarian logistics. Economic revitalization is the least discussed, while
long-term renewal is the most discussed in around 2010 up to 2012. From 2016 up to 2017, most
journal articles have discussed renewal management, and most researchers were researched
long-term reconstruction in 2010-2012. This finding has shown that the management disaster
process in humanitarian logistics still needs to be developed. Humanitarian logistics work in the
field of humanity, especially in the process of natural disaster management. Humanitarian
Logistics must adapt to environmental change by applying the resource (Kazemi et al.,, 2018; Li
et al,, 2008; Zhang et al.,, 2019).

The processes that occur in logistics are related to procurement activities, demand manage-
ment, customer service, and customer relations that all aim to meet customer demand well
(Casado-Vara et al., 2018; Douglas & Lambert, 2000; Gharaei, Hoseini Shekarabi et al., 2020;
Hoseini Shekarabi et al., 2019). Activities in logistics focus on responding to customer requests.
Meanwhile, in the humanitarian logistics operation, several studies were conducted to measure
performance. Gharaei, Karimi et al. (2019) believe the importance of the warehouse location and
allocation for the implementation of humanitarian logistics. These studies show that the supply
chain of humanitarian logistics provides the main warehouse supply (usually located near the
airport or port). Then the inventory is placed in a permanent warehouse (generally close to the
city). At this stage, the same logistics activities as storage, sorting, and shipping activities are
completed before the next process is carried out. Humanitarian logistics’ permanent warehouse is
named a hub before being sent to the local distribution center. Inventories for Humanitarian
Logistics are then distributed to smaller tertiary warehouses before being distributed to recipients.
The length of the supply chain process in Humanitarian logistics is different from the distribution of
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products for commercial purposes, where it is as much as possible to make a short supply chain.
Consequently, the longer the supply chain, the customer’s level of service is lower (Gharaei, Karimi
et al,, 2019).

2.3. Humanitarian logistic performance

One of the index performance measurements from a product or service is customer satisfaction
(M.-C. Chen et al., 2011; Sarkar & Giri, 2020). The level of satisfaction is the different function
between performance and expectations. The relationship between service quality levels is propor-
tional to customer satisfaction. The better the quality of the services provided, the higher the
customer satisfaction. This shows that there is a close relationship between service quality and
customer satisfaction. Thus, customer expectations for the fulfillment of good service quality from
service providers are behind the different responses in the same business.

In humanitarian logistics, research on satisfaction is vital to discuss. What can trigger satisfaction is
the time to send logistical assistance to victims quickly and on target (M.-C. Chen et al., 2015). This is
because humanitarian logistics sends emergency goods to victims of natural disasters. The fatal
consequences if the LSPs are late in sending items because their bets are the lives of disaster victims.
Goods shipped to natural disaster victims include medicines, water, clothing, food, and other basic
needs (Gharaei, Karimi et al,, 2020; Nagurney et al., 2019). Safaei et al. (2018) and Giri and Bardhan
(2014) also mentioned that humanitarian logistics with uncertainty in the parameters of demand and
supply need to consider optimizing the costs of aid operations and penalties for victim dissatisfaction
with the services provided. This serves to increase customer satisfaction.

2.4. Traceability Humanitarian Logistics

According to humanitarian logistics perceptions, the information system has the responsibility to
supply a business user in a management disaster. The information system is developed in the logistics
business for the last customer. Therefore, the information structure is easily constructed based on the
logistical supply chain hierarchy from the previous customer to the supplier (Yin et al, 2016). In
humanitarian logistics, the number of requests is based not only on customers’ needs but also on
external service providers and aid providers, both government and non-government organizations
that support natural disaster management. They are the decision-makers to prioritize what kind of
conditions will be assisted by logistics service providers. This cannot be predicted as easily as
a conventional logistics system. The structure of information in the disaster management process is
fundamental to providing timely and accurate information about what is needed, what items are
required, and where the location is (Gharaei, Karimi et al., 2020; Howden, 2009; Silva et al., 2019).

The information system is crucial for all humanitarian logistics operations, both in shipping, ware-
housing, and all other logistics activities. Promoting this information system is technical support and
connects all logistics users, including government, donors, NGOs, logistics service providers, disaster
management communities, and natural disaster victims (Maiers et al., 2005; Silva et al., 2019).

2.5. Electronic data interchange (EDI) adoption

Electronic Data Interchange (EDI) is the transmission of information or electronic documents such
as invoices, bills of lading, or purchase orders between computer systems in various organizations
based on format, structured, and recoverable (J.-C. Chen & Williams, 1998). EDI is the main
application that strengthens e-business; nearly 200,000 companies worldwide use EDI as part of
their e-business initiatives.

There are many benefits to implementing EDI. First, customers and suppliers can interact in the
same time environment, thereby reducing procurement time. The suppliers linked by EDI can
create a reasonable exchange of information between customers, suppliers, distributors, and
other trading partners (Rabbani et al., 2019; Rebecca Angelesa et al., 2001). This arrangement
allows all parties to be more reactive to market conditions and consequently gain a competitive
advantage. Second, the EDI system adoption allows quick access to relevant information, resulting
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in improved service to customers (Murphy & Daley, 1996). Third, EDI is known to improve transac-
tion accuracy, speed up payments, as a form of compliance with customs requirements, and
simplify the intricacies of global trade (Murphy & Daley, 1996). It is essential to have electronic
data in humanitarian logistics to facilitate communication between humanitarian logistics service
providers and customers. However, there is no previous research that discusses EDI adoption in the
implementation of humanitarian logistics.

2.6. Blockchain adoption

Blockchain is a system of recording transactions in many databases that are widespread on
many computers, each containing identical records. With this decentralized transaction record,
it is almost impossible to hack or change unilaterally without controlling most databases or
computers. The blockchain is shared, distributed, and synchronized to facilitate recording trans-
actions and tracking business network assets. Assets can be tangible, such as houses, cars,
money, land, or intangible, such as intellectual property, energy, patents, or copyrights. Virtually
everything about value can be tracked and traded on a blockchain network (Chung et al., 2019).
Blockchain consists of data that cannot be changed and recorded digitally in blocks. These
blocks are stored in a chain and spread across several servers on a public or private peer-to-peer
network to eliminate manipulation. Database synchronization, content agreements, and trans-
actions in the ledger require a validated consensus protocol between all parties (Brakeville &
Perepa, 2018). Protocols effectively manage risks associated with entries on the blockchain, for
example, multiple or permitted expenditures, which allow only certain parties to send and
validate transactions, or public and undeliverable, allowing anyone to send transactions and
participate in validating networks. There is also a hybrid version. These alternatives present
various challenges regarding risk management.

Risks in the adoption of blockchain include loss of Return of Investment (ROI) and lost business
value (Drljevic et al., 2020), and unsustainable usage scenarios (Drljevic et al., 2020; Kim & Kang,
2017). 1t is also causing a lack of understanding about the potential of technology that is directly
linked to missing standards and requirements and the need for engineering practices in any
existing problem (Drljevic et al., 2020; Sayyadi & Awasthi, 2020). In its development in humanitar-
ian logistics, research on the use of blockchain is still not widely found. The use of blockchain is
only limited to conventional logistics.

2.7. Radio frequency identification (RFID) adoption

Radio Frequency Identification (RFID) is a technology that uses communication via electromagnetic
waves to change data between terminals and objects such as products of goods, animals, or humans
for identification and trace tracking through the use of a device called an RFID tag. The adoption of
RFID offers an unprecedented display of assets and inventory across the entire supply chain. This can
lead to significant changes in several industries, such as manufacturing, retail, distribution, and
transportation (Hao et al,, 2018; Sayyadi & Awasthi, 2018; Tsao, 2015). RFID discussions currently
focus on the technical and management aspects of RFID implementation (Waters, 2013).

However, research shows an imbalance of research that supports aspects of technology (Rundh,
2008) explicitly. A recent literature review on RFID found a comprehensive source of information about
RFID adoption technical aspects. Still, it lacked RFID adoption in the context of the supply chain
(Waters, 2013). The use of RFID will be necessary for these companies (Vijayaraman & Osyk, 2006).
Research on the use of RFID as one of the variables that influence the ease of tracking goods in
humanitarian logistics is still not much done.

3. Research method
3.1. Methodology
This study uses a structural model analysis to determine whether all factors are interrelated and affect

humanitarian logistics performance. Knowing the relationship of all variables will identify the key
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Figure 1. Conceptual model.

Figure 2. Information system
quality output at humanitarian
logistics.

Electronic Data
o Interchange (EDI)
adoption

BC1 H1

BC2

: Traceability of Humaniatrian
H2 H4
B]nckchal_n (BC) humanitarian logistics
adoption

logistics (T) performance (P)

Radio Frequecy
Identification
(RFID) adoption

0.757

RFID1 | | RFID2 | | RFID3 | | RFID4

driver of the construct. The scores for each latent variable were used in the analysis. Based on this
research goal, researchers used the PLS-SEM method as recommended by Joseph F Hair et al. (2019).

The research object is the user of a humanitarian logistics service that has sent natural disaster
assistance through a commercial service provider at least once, which is an unknown population in
this study. There are several methods to determine a sample when the population is not known
with certainty. According to Gay et al. (2011), descriptive research requires a minimum of 10% of
a large population or 20% for a smaller community. Whereas for correlation research, a sample of
30 respondents is needed. For experimental and comparative study, an example of 30 respondents
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is required for each group to be compared. According to Alkahtani (2013), specifically for experi-
mental research and comparatively, the sample is taken from 15-30 participants for each group.
According to James and Creiber (2011), all are taken for populations below 100; if the community
is 500, then 50 percent is taken. If the population is 5,000, then 375 are taken, and if the
population is 100,000, then the total sample is 384. Given the sample size disagreement with
the PLS-SEM analysis, a minimum target sample of 10 x the number of variables was created
(Dubey et al., 2015; Ilyas Masudin et al., 2018). So the number of responses was 10 X 5 = 50
respondents.

The method of data collection is done by using a questionnaire on Google Form. Online data
collection is conducted due to social interaction restrictions due to the Covid-19 pandemic that
started in March 2020. The number of questions asked to respondents was 19. These questions are
indicators of all variables used in this study. These indicators were obtained from previous studies
conducted by researchers. The questionnaire results will be processed using SPSS software to
process data descriptively and Smart-PLS 2.0 software to evaluate the relationship between
variables. In this study, a list of questions was asked to respondents with Likert-five scale
measurements of attitude intervals, namely strongly agree, agree, neutral, disagree, strongly
disagree consecutively with scores of 5, 4, 3, 2, and 1.

3.2. Conceptual model

A conceptual model is a model that will be used to characterize the relation between the variables
that have been obtained from previous studies. A conceptual model is also used to identify the
indicators which have the most dominant effect on each variable.

From the conceptual model (Figure 1), several hypotheses are obtained, such as in Table 1.:

3.3. Operational variable

Operational variables are the aspect to contribute information about the measurement variables in
the research study by considering the process that occurs in the variables (Plumier & Maier, 2018).
Therefore, the researcher can determine the measurement procedures that will be conducted in
the research. The measurement variable can be seen in Table 2.

4. Results and discussion

4.1. Respondent’s profile

The questionnaires were distributed for six months, starting from March to August 2020. A total of 96
responses were received, more than the minimum sample set previously in the methodology section
(50 respondents), so the data is sufficient to represent respondent experiences on traceability in
humanitarian logistics performance. The respondent profile analysis results showed that most of

Table 1. Research hypotheses

Hypothesis Relationship description

H1 Electronic Data Interchange (EDI) adoption has
a significant effect on the traceability of humanitarian
logistics

H2 Blockchain adoption has a significant effect on the
traceability of humanitarian logistics

H3 Radio Frequency Identification (RFID) adoption has
a significant effect on the traceability of humanitarian
logistics

H4 Traceability of humanitarian logistics has a significant

effect on humanitarian logistics performance
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Table 2. Measurement variable

Variable

Dimension

Attribute

Electronic Data Interchange (EDI)
adoption

1. EDI communication system
between the supplier of logistics
disaster and the customers.

2. The system must be accessible
internationally

3. The constitution regulation must
be obligated regarding the
information system of catastrophe.

Blockchain (BC) adoption

BC 1: Information systems in
disaster logistics must be robust
and can be accessed wisely.

BC 2: customer data security is
guaranteed.

BC 3: The information system more
comfortable to access.

BC 4: The system must be reliable
(convince all of the data are secure
and long-term).

BC 5: The system in management
data must be sound.

Radio Frequency Identificati (RFID)
adoption

RFID 1: The suitability is vital in
data information of the real
conditions on disaster logistics.
RFID 2: The process of accessing
information must not be
complicated and must be simple.
RFID 3: Data collection process
must be in accordance with system
operation standards.

RFID 4: The large volumes of data
in disaster logistics are important
for many people.

Traceability of humanitarian
logistics

The report and the information
quality system: information system
and data collection are including in
the coordination system and
control, designing and planning,
coordination between different
organizations for all of the logistic
supplier in humanitarian logistics.

T1: logistic disaster providers
provide the quality of information
that must be accurate.

T2: The information from logistic
disaster providers must be
punctual.

T3: The availability of logistic
disaster information regarding
customer desire.

Humanitarian logistic performance

P1: Good services are given to

customers.

P2: Services and products are
received in accordance with the
price that is already accepted.
P3: Services and products are
satisfying the customers.

the respondents were women, with a total percentage of 61.5% (see Table 3). It shows an average age
between 18 and 25 years of old. The majority of the last education is high school, and most types of
work are students.

4.2. Descriptive Statistic
This section described each variable indicator’s data as determined by the average value, the
standard deviation value, the minimum value, and the maximum value.

The descriptive test described in Table 4 indicates the respondent’s tendency to assess each

variable on average through indicators. The maximum mean value obtained from the blockchain
adoption statistics is 4.76, with a standard deviation value of 0.49.
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Table 3. Respondent’s profile

Profile Total respondents Percentage (%)
Male 37 38.5%
Female 59 61.5%
Age:

18-25 years old 80 83.3%
26-35 years old 8 8.3%
36-45 years old 4 4.2%
>45 years old 4 4.2%
The last education

Senior High School 61 63.5%
Fresh graduate 32 33.3%
Postgraduate 2 2.1%
Others 1 1.1%
Fields of Job

Students 71 74.0%
Employees 14 14.6%
Civil Servant Employees 4 4.2%
Entrepreneur 3 3.1%
Others 4 4.2%

4.3. PLS-SEM (Partial Least Square-Structural Equation Modelling)

The arrows drawn between the latent variables in the diagram show the hypothesis relationship (see
Figure 2). The path value of the loading factor, the R-square, and the path coefficient are shown in the
chart output.

4.4. Validity test

The reflective model validity evaluation shall be carried out by calculating the convergent and
discriminant variable validity to know the valid absence of indicators in the measurement vari-
ables. The validity test included the validity of the loading factor value, the average variance
extracted, and the cross-loading values in this analysis. All of these analyses are performed
gradually.

4.5. Loading Factor

The validity of the convergence is known throughout the loading factor. An instrument passes the
converging validity test when the loading factor is above 0.6. The results of the convergent validity
testing are listed in Table 5.

4.6. Average Variance Extracted

Further than can be seen through the loading factor, it also can be known through the Average
Variance Extracted (AVE). AVE is a “grand mean value of the squared loading of the indicators
associated with the construct” (Hair et al., 2016). It can be assumed that the AVE’s value has
a similar meaning to the value of the loading factor, where the construct should be equal to or
greater than 0.5. It means that the construct can be explained in a variant by 50 percent or more
indicators. In addition, the average variant taken less than 0.5 shows the frequency of errors found
in the variant describing the construct. The results of the convergent validity testing are listed in
Table 6.
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Table 5. Recapitulation of the loading factor value

Variable Indicator Loading factor Remark
Electronic Data EDI 1 0.859 Valid
Interchange (EDD) EDI 2 0.681 valid
adoption
EDI 3 0.785 Valid
Blockchain (BC) adoption | BC 1 0.749 Valid
BC 2 0.805 Valid
BC 3 0.689 Valid
BC 4 0.819 Valid
BC 5 0.707 Valid
Radio Frequency RFID 1 0.727 Valid
Identification (RFID) RFID 2 0.745 valid
adoption :
RFID 3 0.832 Valid
RFID 4 0.737 Valid
Traceability of T1 0.847 Valid
humanitarian logistics (T) T2 0827 valid
T3 0.76 Valid
Humanitarian logistics P1 0.857 Valid
performance (P) P> 0.740 valid
P3 0.779 Valid

4.7. Cross Loading

Aside from being able to be seen by loading factor and AVE value, validation tests can also be
known by cross-loading. The instrument passes the validity test when the latent variable’s cross-
loading value with its indicator must be higher than the other indicators. The results of the
convergent validity testing are listed in Table 7.

4.8. Model Fit Measures

The criteria proposed in measuring the fit of the PLS-SEM model are still in the early stages of
research, so researchers must be very careful in reporting and using the fit model index (Hair et al,,
2016). Some of the criteria offered by the SmartPLS software include standardized root mean
square residual (SRMR), normed fit index (NFI), and root mean squared residual covariance matrix
(RMS_theta).

Standardized Root Mean Square Residual (SRMR) was introduced as a goodness of fit measure for
PLS-SEM, which avoids model specification errors (Joe F Hair et al., 2014). SRMR is a measure of the

Table 6. The recapitulation of AVE value

Variable AVE Evidence
Electronic Data Interchange (EDI) 0.6063 Reliable

adoption

Blockchain (BC) adoption 0.5709 Reliable

Radio Frequency Identification 0.5796 Reliable

(RFID) adoption

Traceability of humanitarian 0.6602 Reliable

logistics (T)

Humanitarian logistics 0.6301 Reliable

performance (P)
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Table 7. Value of cross-loading

Code BC EDI P RFID T

BC1 0.7495 0.4342 0.4055 0.5092 0.5254
BC2 0.8048 0.4092 0.5473 0.4877 0.5752
BC3 0.6895 0.2827 0.3916 0.4674 0.4057
BC4 0.819 0.3424 0.6101 0.6463 0.6004
BC5 0.7066 0.2869 0.4538 0.6179 0.5251
EDI1 0.511 0.859 0.4387 0.5942 0.5116
EDI2 0.1394 0.6815 0.2825 0.3637 0.3006
EDI3 0.3612 0.7852 0.3139 0.516 0.3683
P1 0.6531 0.407 0.8574 0.6082 0.7106
P2 0.4998 0.2939 0.7404 0.5172 0.4749
P3 0.3651 0.3694 0.7789 0.4026 0.5852
RFID1 0.6143 0.5918 0.3979 0.7266 0.5793
RFID2 0.4962 0.5264 0.495 0.7451 0.5638
RFID3 0.6405 0.4918 0.5125 0.8316 0.6092
RFID4 0.4552 0.3639 0.5531 0.7374 0.6052
T1 0.5518 0.4199 0.6225 0.6495 0.8474
T2 0.5234 0.4316 0.5522 0.6367 0.8272
T3 0.6326 0.42 0.662 0.601 0.7604

mean absolute value of covariance residuals, explaining the difference between the observed corre-
lation and the implied correlation matrix model (expected) as the absolute measure of the fit
criterion. The SRMR assessment is when a value less than 0.10 or 0.08 (in more conservative versions)
of the model is deemed suitable (Hu & Bentler, 1998). This research model’s SRMR value is 0.081,
which meets the criteria for accepting the PLS path model fit.

An additional fit measure, the normed fit index (NFI) can be used as the fit measure. The NFI is
the value of the chi-square model proposed and divided by the zero model’s chi-square value
(Bentler & Bonett, 1980). The fit criterion in NFI is that if the value is close to 1, the better the
match will be. The NFI value in this research model is 0.923 or 92%, which means that the
model’s fit is acceptable.

The RMS_theta suitability measure was used to assess how the outer model residuals were
correlated and used only for reflective models. A good correlation must have a value close to
zero, which implies that the correlation between the outer model residuals is very small. The
RMS_theta value less than 0.12 indicates a fit or fit model, whereas the opposite indicates
a lack of conformity (Joe F Hair et al., 2014). The RMS_theta value obtained in this study is
0.099, which indicates the right model.

Table 8. Recapitulation of model fit

PLS-SEM Index Estimated Model
SRMR 0.081
NFI 0.923
RMS_theta 0.099
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Table 9. Recapitulation of composite reliability value

Variable Composite reliability Evidence
Electronic Data Interchange (EDI) 0.8208 Reliable

adoption

Blockchain (BC) adoption 0.8688 Reliable

Radio Frequency Identification 0.8461 Reliable

(RFID) adoption

Traceability of humanitarian 0.8533 Reliable

logistics (T)

Humanitarian logistics 0.8358 Reliable

performance (P)

4.9. Reliability Test

Composite reliability is the calculation that can be used to check the reliability of the construction. The
test criterion stated that if the composite reliability was higher than 0.7, the construct was reliable.
The results of the composite reliability measurement can be seen in the description given in Table 9.

Table 8 shows that the composite reliability value of each variable is higher than 0.7. The highest
composite reliability is the blockchain adoption metric, 0.8688. Accordingly, all indicators that
calculate each variable are reliable based on the composite reliability calculation.

4.10. Structural Model Evaluation
In this study, the evaluation of inner models involves analyzing the coefficient of determination
(R-square) and the path. All of these analyses are performed gradually.

4.11. Coefficient of determination (R-square)

The coefficient of determination or R? value is commonly used for the evaluation of structural
models. The coefficient of determination is determined by employing the PLS-algorithm, which
explains the exogenous effect of exogenous on endogenous variables.

Table 10 demonstrated the R-square traceability of the humanitarian logistic variable (T) with
a value of 0.6443. It is reported that the quality of the information service is capable of explaining
variable T by 64.43 %, and the remaining 35.57 % is another variable contribution that is not
discussed in this study.

4.12. Path Coefficient

This analysis also uses a coefficient pathway besides using R-square for the evaluation of structural
models. The value of the path coefficient is obtained via the bootstrap procedure. The value of the
coefficient of the path varies from —1.0 to +1.0. The coefficient path is used to determine the relationship
between the latent variables defined by the value’s standard coefficient unit (Hair et al., 2016). The value
criterion for the line coefficient is 3, i.e., 1) if the value is less than 0,15, it is considered to be weak; 2) the
values between 0,15 and 0,45 are deemed to be moderate; and 3) the value of more than 0,45 is
considered to be strong (Cohen, 1992). The value of the coefficient of the recapitulation path is
summarized in Table 11.

Table 10. Recapitulation of R-square value

Endogenous variable R-Square
Traceability of humanitarian logistics (T) 0.6443
Humanitarian logistics performance (P) 0.5736
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Table 11. Recapitulation of path coefficient value

Variable Traceability of humanitarian Humanitarian logistics
logistics (T) performance (P)

Electronic Data Interchange (EDI) 0.0281

adoption

Blockchain (BC) adoption 0.4916

Radio Frequency Identification 0.5975

(RFID) adoption

Traceability of humanitarian

0.8292

logistics (T)

4.13. Hypothesis testing

Significance testing is used to determine the effect of exogenous variable control over endogenous
variables. Test criteria state that the T-statistics > T-table (Joseph F Hair et al., 2008, 2016). This study
using the 5% significance, so T-table = 1.96; the aim is to learn the significant influence of exogenous
variables on endogenous variables. Test results can be found in Table 12.

The findings of the direct influence test hypotheses can be summarized as follows:

H1: Electronic data interchange adoption has a significant impact on the traceability of humanitarian
logistics.

Based on the results of the statistical values generated in Table 12, the Electronic Data
Interchange (EDI) adoption variable on Humanitarian Logistics Traceability yields a statistical
T-value of 0.393, wherein the T-statistic < T-table (1.96). This shows that the Electronic Data
Exchange (EDI) information system quality is not significant to the humanitarian logistics trace-
ability. There are several studies conducted on EDI by researchers. Liang et al. (2004) citing EDI use
is very helpful in the process of data collection and communication between parties owned. Steve
Scala (1993) explains the use of EDI has many advantages and disadvantages. EDI has some
benefits, such as increasing the accuracy of the information and reducing errors and data re-input.

Table 12. Recapitulation of hypothesis testing

Hypothesis Relationship T statistic Evidence

description

H1 Electronic data
interchange adoption has
a significant effect on the
traceability of
humanitarian logistics

0.393 Not Significant

H2 Blockchain adoption has 2.716
a significant effect on the
traceability of

humanitarian logistics

Significant

H3 Radiofrequency 4.429
identification adoption
has a significant effect on
the traceability of

humanitarian logistics

Significant

H4 Traceability of 15.184
humanitarian logistics
will have a significant
effect on humanitarian

logistics performance

Significant
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EDI completes promotions from service providers, increases productivity, reduces paper usage,
reduces the number of staff needed, and increases the costs of using related parties, namely
customers. However, the drawback is the complexity of using EDI. It can help EDI staff and
customers do not have a good understanding of EDI. This is related to the interest of service
providers to use EDI. In logistics humanitarian service providers, EDI is not used, so the customers
never felt the service using an EDI system.

The reason for the differences in the results of this study with some previous studies is
customer experience. According to Srivastava and Kaul (2014), experience affects customer
responses about something. Because services using the EDI system have never been run across
all service providers, customers respond negatively to the EDI questionnaire. From the interviews
conducted with staff of humanitarian logistics service providers, it was explained that all this time
was manually inputting data, customers could not check and track relief items that were pre-
viously sent. There is also the unavailability of a particular website for humanitarian logistics
services as a forum for communication between service providers and customers. During this
time, the customer does not get an excellent information system service from the service provider
because it is not obtained, causing a lack of customer knowledge about EDI. In the end, huma-
nitarian logistics service customers said that the EDI adoption variable does not affect humanitar-
ian logistics’ traceability.

H2: Blockchain adoption significantly influences humanity logistics traceability

Based on the results of the statistical values generated in Table 12, the blockchain adoption
variable on traceability of humanitarian logistics produces a statistical T-value of 2.716, where
T-statistics > T-table (1.96). This shows that blockchain information systems quality responded
positively and significantly influenced the traceability of humanitarian logistics. So the better the
blockchain information system, the better the traceability of humanitarian logistics. The results of
this study are in accordance with some previous studies. Liu and Li (2020) mention that using
blockchain technology can help track an item or product in many companies and service providers.
Blockchain could solve many issues regarding data collection and tracking. In the field of food
logistics, blockchain technology is needed. This is because the traceability of food ingredients is
required and is considered necessary by all parties involved. In particular, traceability from food is
essential but not dangerous to detect substances, bacteria, or viruses that endanger health. The
Blockchain function in food logistics is to verify the authenticity of food, for example, the origin of
the food manufacturing area and the varieties used (Creydt & Fischer, 2019).

Blockchain offers a variety of benefits that lead to continuous improvement in supply chain
performance. Traceability of an item or product can be easily obtained when using blockchain
technology. However, blockchain has many obstacles to get a high benefit: the ability to track. The
obstacles are technical, regulatory, infrastructure, and institutional barriers. Another hurdle is
enormous computing power and high bandwidth internet connections, which require considerable
effort from implementing organizations to get them quickly. Therefore it needs to be updated in
blockchain technology every time (Kamble et al., 2020).

Additionally, blockchain, combined with other social media, also significantly influences the
information and communication system with customers. This is because most humanitarian logistics
service customers are at a young age of 18-25 years. Blockchain can be on several social media
platforms. Youtube is for conducting information in videos to customers, Instagram for copying
photos; there are also Twitter, LinkedIn, and Facebook to inform all customers (Choi et al., 2020).
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H3: Radio frequency identification (RFID) adoption significantly influences humanitarian logistics
traceability

Based on the results of the statistical value generated in Table 12, the Radio Frequency
Identification (RFID) adoption variable on traceability of humanitarian logistics produces a statistical
T-value of 4.429, where T-statistics > T-table (1.96). This shows that RFID information systems’ quality
responded positively and significantly influenced the traceability of humanitarian logistics. So the
better the RFID information system, the better the traceability of humanitarian logistics.

The results of this study are in accordance with some previous studies. Alfian et al. (2020)
explain the current RFID development and track and improve traceability of a product. RFID
technology adoption is significantly able to help monitor a product. RFID technology can know
the direction of the product, whether the goods have reached the recipient or not, and the quality
of the goods in the shipping process. Agree with Alfian et al. (2020), Gautam et al. (2017) explained
that RFID technology could support traceability as critical in the supply chain. The use of RFID
technology can minimize the risk that a supply chain manager must take in delivering goods and
reduce the risk costs.

In the field of industry, the adoption of RFID technology has been widely used. By using RFID,
tracking can be done about a product. The use of barcodes in RFID technology is not only able to
track the direction of motion in the shipping process, but still, it can track the temperature,
humidity, and lighting of a product or item (Bibi et al., 2017). By using RFID technology to track
the entire process or activity, accurate scheduling can be carried out on each procedure or service
activity, especially shipping. Scheduling obtained using RFID technology is agreed to be better than
using other technologies or methods (Chongwatpol & Sharda, 2013).

H4: Traceability of humanitarian logistics significantly influences humanitarian logistics performance

Based on the results of the statistical values generated in Table 12, the traceability of humani-
tarian logistics variable to humanitarian logistics performance produces a statistical T-value of
15.184, where T-statistics > T-table (1.96). This shows that the Traceability of Humanitarian
logistics responded positively and significantly influenced the humanitarian logistics performance.
According to respondents, the better the humanitarian logistics information system’s traceability,
the better the humanitarian logistics performance.

Several studies are relevant to the results of this study. Hult et al. (2019) explained that service
providers who cannot manage information well would not last long. This shows the importance of
quality information and quality tracking reporting systems owned by every existing service provider.
Souad Souad Djelassia and Stephan (2020) agreed that technology as an information medium is
crucial for service providers. This is because of the considerable influence of the right information on
customer satisfaction. Effectiveness in system quality, service quality, information quality, and opera-
tional efficiency significantly affect customer satisfaction. Some of the above are believed to increase
customer satisfaction as an indicator of how well Humanitarian Logistics performance is in line with
the improvement of the quality of the information system provided (Santa et al., 2019). The process
that runs systematically according to the service provider schedule and procedures can make custo-
mers feel good about humanitarian logistics services (Duan et al, 2018; Usman et al., 2019).
Compliance with the program and procedures means the service provider can account for what has
been promised to the customer. This will trigger feelings of satisfaction from customers. Manuel et al.
(2018) states that a fast, systematic, accurate system in every way can increase customer satisfaction.
By fulfilling some of the criteria above, service providers can make customers feel satisfied with the
quality of the information system they provide.
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4.14. Analysis of the effect of indicators on information system quality
In determining the most significant indicator, it can be seen from the loading factor value. The
higher the loading factor, the more critical the indicator is.

+ Electronic Data Interchange (EDI): EDI 1. There must be a communication system between
disaster logistics service providers and mature and reliable customers

« Blockchain (BC): BC 4. The system must be reliable (must not lose data and be durable)

+ Radio Frequency Identification (RFID): RFID 3. The data collection process must be in accor-
dance with applicable operational standards.

4.15. Managerial implication

This section consists of the analysis results and managerial implications for the quality of informa-
tion systems in humanitarian logistics. Managerial implications for developing organizational
policies are expected to contribute to management policies. This study asks companies to install
information system indicators with each variable’s loading factor value obtained from data pro-
cessing. The goal is that the information system indicators can be a positive influence on the
service provider. Here are the things that researchers recommend for service providers:

1. Created a communication system between service providers and customers of humanitarian
logistics services. During this time, the service providers have not made a particular humanitarian
logistics information system. Customers cannot have good conversations that provide providers
with the relief items they are sending. At the same time, customer experience will affect custo-
mers who are among the indicators of humanitarian logistics (Srivastava & Kaul, 2014). Therefore,
according to Steve Scala (1993), it is necessary to adopt Electronic Data Interchange (EDI),
improving good relations between parties related to customers. Associated with the use of EDI
in humanitarian logistics service providers can be an option to be applied.

2. Improving the ability of information systems explicitly created for humanitarian logistics con-
tinuously. This increase can be obtained from all social media for providing information and commu-
nication platforms with customers. The majority of customers are still young people who can at least
use one or more social media platforms (Choi et al., 2020). So that communication with customers can
increase. In addition, the adoption of blockchain technology as an information system for humanitar-
ian logistics service providers can be recommended. This is because blockchain technology, which is
areliable system, could hold a lot of data and store data for a long time. This capability is accompanied
by a good tracking ability from blockchain technology that can know the direction of movement of an
item or product and track what content is contained in an article (Creydt & Fischer, 2019).

3. The adoption of barcode systems for the data collection on humanitarian logistics assistance
goods. So far, data collection has been done manually by humanitarian logistics service providers.
The use of barcode systems will facilitate data collection (Bibi et al., 2017). In addition to
simplifying data collection, barcodes in humanitarian logistics information systems can make it
easier to track all activities carried out on relief goods sent by customers to natural disaster
victims. In the end, the use of barcodes and the benefits of traceability can minimize the risk of
lost or not delivered items to the destination to be achieved (Gautam et al., 2017).

5. Conclusion

From this study, it can be concluded that there is an influence between the information system quality
on traceability in humanitarian logistics. It indicates that traceability has a significant effect on
humanitarian logistics performance. Providers of humanitarian logistics services in Indonesia can
take satisfaction measurements to determine humanitarian logistics performance. This research
has several limitations and needs to be addressed in future studies. First, this study uses customers
in Indonesia, especially customers of humanitarian logistics service providers, as respondents; thus,
the results may not fully represent humanitarian logistics in other countries. Future research can
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investigate whether the findings of this study apply to different regions and respondents. Second,
future research can use other quality services or other types of logistics as research objects.
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