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Welcome Message from the INCoS-2022
Organizing Committee

Welcome to the 14th International Conference on Intelligent Networking and
Collaborative Systems (INCoS-2022), which is held from September 7 to
September 9, 2022.

INCoS is a multidisciplinary conference that covers the latest advances in
intelligent social networks and collaborative systems, intelligent networking sys-
tems, mobile collaborative systems, secure intelligent cloud systems, etc.
Additionally, the conference addresses security, authentication, privacy, data trust
and user trustworthiness behavior, which have become crosscutting features of
intelligent collaborative systems. With the fast development of the Internet, we are
experiencing a shift from the traditional sharing of information and applications as
the main purpose of the networking systems to an emergent paradigm, which
locates people at the very center of networks and exploits the value of people’s
connections, relations and collaborations. Social networks are playing a major role
as one of the drivers in the dynamics and structure of intelligent networking and
collaborative systems.

Virtual campuses, virtual communities and organizations strongly leverage
intelligent networking and collaborative systems by a great variety of formal and
informal electronic relations, such as business-to-business, peer-to-peer and many
types of online collaborative learning interactions, including the virtual campuses
and eLearning systems. Altogether, this has resulted in entangled systems that need
to be managed efficiently and in an autonomous way. In addition, the conjunction
of the latest and powerful technologies based on Cloud, mobile and wireless
infrastructures is currently bringing new dimensions of collaborative and net-
working applications a great deal by facing new issues and challenges.

The aim of this conference is to stimulate research that will lead to the creation
of responsive environments for networking and the development of adaptive,
secure, mobile and intuitive intelligent systems for collaborative work and learning.

The successful organization of the conference is achieved thanks to the great
collaboration and hard work of many people and conference supporters. First, we
would like to thank all the authors for their continued support to the conference by
submitting their research work to the conference, for their presentations and
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discussions during the conference days. We would like to thank PC Co-Chairs,
Track Co-chairs, TPC Members and External Reviewers for their work by carefully
evaluating the submissions and providing constructive feedback to authors.

We would like to acknowledge the excellent work and support by the
International Advisory Committee and our gratitude and acknowledgment for the
conference keynotes for their interesting and inspiring keynote speeches.

We greatly appreciate the support by Web Administrator Co-Chairs. We are very
grateful to Springer as well as several academic institutions for their endorsement
and assistance.

Finally, we hope that you will find these proceedings to be a valuable resource in
your professional, research and educational activities.
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Fundamental Model of Online User Dynamics
Based on a Causal Framework

Masaki Aida

Tokyo Metropolitan University, Tokyo, Japan

User dynamics in online social networks have come to have a great impact not only
on online society but also on real life. Therefore, understanding online user
dynamics is an important issue. Of course, it is difficult to understand all of the
complex online user dynamics, but it may be possible to describe their character-
istics in a particular way. This talk introduces an attempt to give a mathematical
model of online user dynamics based on a causal framework in which the mutual
influences working between users are propagated at finite speeds via an online
social network. This model can theoretically explain various phenomena including
the intensity of user dynamics diverges, such as online flaming phenomena, and the
phenomenon that information propagation is restricted only within a specific
community, such as polarization.
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Big Data Analytics on COVID-19
Epidemiological Data

Carson K. Leung

University of Manitoba, Manitoba, Canada

In the current era of big data, high volume of big data can be generated and
collected from a wide variety of rich data sources at a rapid rate. Embedded in these
big data are useful information and valuable knowledge. Examples include
healthcare and epidemiological data such as data related to patients who suffered
from viral diseases like the coronavirus disease 2019 (COVID-19). Knowledge
discovered from these epidemiological data via data science helps researchers,
epidemiologists, and policymakers to get a better understanding of the disease,
which may inspire them to come up with ways to detect, control and combat the
disease. This talk presents big data analytics solutions for analyzing COVID-19
epidemiological data. The solutions help users to get a better understanding of
information about COVID-19 cases. Evaluation on real-life COVID-19 data across
Canadian provinces shows the benefits of big data analytics in discovering useful
knowledge from COVID-19 epidemiological data.

xxi



Contents

User’s Emotion Profiling in Web Browsing Behavior . . . . . . . . . . . . . . . 1
Yusuke Yoshida, Kana Masuda, Kosuke Takano, and Kin Fun Li

A Comparison Study of FC-RDVM and LDVM Router Placement
Methods for WMNs by WMN-PSOHC Simulation System
Considering Different Instances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Shinji Sakamoto, Admir Barolli, Yi Liu, Elis Kulla, Leonard Barolli,
and Makoto Takizawa

Stochastic Computing-Based Baseband Processing for Resource
Constraint IoT Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Kazi J. Ahmed, Yang G. Kim, Bo Yuan, Myung J. Lee,
and Kazuya Tsukamoto

Comparative Road State Decision Making Results by Various
Environmental Sensors on Public Winter Road . . . . . . . . . . . . . . . . . . . 35
Yoshitaka Shibata and Akira Sakuraba

A Movement Adjustment Method for DQN-Based Autonomous Aerial
Vehicle Mobility: Performance Evaluation of AAV Mobility Control
Method in Corner Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Nobuki Saito, Chihiro Yukawa, Kyohei Toyoshima, Tomoya Yasunaga,
Yuki Nagai, Tetsuya Oda, and Leonard Barolli

Personalized Security Solutions in Dispersed Computing . . . . . . . . . . . . 58
Urszula Ogiela and Marek R. Ogiela

Obstacle Detection Support System Using Monocular Camera . . . . . . . 62
Naoya Hayashida and Hiroyoshi Miwa

Chatbot at University, a Communication Tool to Increase Work
Productivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Dorota Košecka, Peter Balco, and Sharon Cherono Murgor

xxiii



CoPoi: A Collaborative Framework to Optimize the Approach
Towards Points of Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Walter Balzano, Davide Pio Faicchia, and Silvia Stranieri

Self-positioning Method Based on Similarity Between Environmental
Map and Information of Image and Point Cloud . . . . . . . . . . . . . . . . . . 94
Hitoshi Kuwamura, Toru Ide, and Hiroyoshi Miwa

Fake Listing or Truth? Using Pre-trained Deep Learning Model with
Data Augmentation to Detect the Imposter . . . . . . . . . . . . . . . . . . . . . . 105
Nontakan Nuntachit, Prompong Sugannasil, and Rattasit Sukhahuta

Data Analytics for Parking Facility Management . . . . . . . . . . . . . . . . . . 117
Deyu Deng, Carson K. Leung, and Adam G. M. Pazdor

OCR Error Correction for Vietnamese OCR Text with Different Edit
Distances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
Quoc-Dung Nguyen, Nguyet-Minh Phan, and Pavel Kromer

A Fuzzy-Based System for Assessment of Fog Computing Resources in
SDN-VANETs Considering Service Migration Speed as a New
Parameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
Ermioni Qafzezi, Kevin Bylykbashi, Admir Barolli, Makoto Ikeda,
Keita Matsuo, and Leonard Barolli

Performance Evaluation Experiments of Bitcoin SV Scaling Test
Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
Akihiro Fujihara and Takaaki Yanagihara

The Emerging Challenges of Big Data Lakes, and a Real-Life
Framework for Representing, Managing and Supporting Machine
Learning on Big Arctic Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
Alfredo Cuzzocrea, Carson K. Leung, Selim Soufargi,
and Anifat M. Olawoyin

Data Ingestion for Data-Driven Service Platform: Royal Project
Foundation Case Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
Suphatchaya Autarrom, Kittayaporn Chantaranimi, Chanwit Chanton,
Anchan Chompupoung, Pichan Jinapook, Waranya Mahanan,
Pathathai Na Lumpoon, Juggapong Natwichai, Nontakan Nuntachit,
Nitchanan Prapaitrakul, Rattasit Sukhahuta, Prompong Sugunsil,
Sumalee Sangamuang, Titipat Sukhvibul, and Pree Thiengburanathum

A Study on an Autonomous Adaptive Mechanism for the Robustness
of the User’s Location-Aware Resource Assignment Against Demand
Fluctuation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
Keita Tatebe and Yusuke Sakumoto

xxiv Contents



Mesh Routers Placement by WMN-PSODGA Hybrid Intelligent
System Considering Stadium Distribution and RDVM: A Comparison
Study for Different Crossover Methods . . . . . . . . . . . . . . . . . . . . . . . . . 199
Admir Barolli, Kevin Bylykbashi, Ermioni Qafzezi, Shinji Sakamoto,
Leonard Barolli, and Makoto Takizawa

Experimental Results of a Haptics Based Soldering Education
System: A Comparison Study of RNN and LSTM for Detection
of Dangerous Movements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212
Kyohei Toyoshima, Tomoya Yasunaga, Yuki Nagai, Chihiro Yukawa,
Tomoaki Matsui, Tetsuya Oda, and Leonard Barolli

Semantic Network: A Brief Review of its Datasets . . . . . . . . . . . . . . . . . 224
Marcello Trovati and Suleman Awan

Sentiment Analysis: A General Review and Comparison . . . . . . . . . . . . 234
Tariq Soussan and Marcello Trovati

A Simple Information Compression Algorithm for Directed Paths
in Large Semantic Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
Marcello Trovati and Suleman Awan

The Role of Religious Values to Drive Value Co-creation in Religio-
Centric Market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
Ken Sudarti, Hendar Hendar, and Moch. Zulfa

Blockchain Technology as Corporate Governance Innovation Model
for SMEs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253
Mutamimah Mutamimah, Suryani Alifah, and Made Dwi Adnjani

Green Accounting Adoption Toward Sustainable Performance . . . . . . . 264
Maya Indriastuti, Anis Chariri, and Fuad

Real Earnings Management in Family Firm . . . . . . . . . . . . . . . . . . . . . 274
Edy Suprianto

Partnership Quality as a Strategy to Improve Partnership
Performance: A Case Study of BPJS Healthcare in Indonesia . . . . . . . . 283
Alifah Ratnawati and Sri Wahyuni Ratnasari

The Role of Corporate Governance in Preventing Financial Distress . . . 291
Luluk Muhimatul Ifada and Indra Yulianto

Profit Distribution and Islamic Value: A Conceptual Development of
Al-Adl Profit Distribution Management . . . . . . . . . . . . . . . . . . . . . . . . . 301
Nunung Ghoniyah and Widiyanto bin Mislan Cokrohadisumarto

The Importance of Information Technology Adoption and Fintech to
Improve SMEs Performance During the Covid-19 Pandemic . . . . . . . . . 308
Sri Anik, Bedjo Santoso, and Sri Ayuni

Contents xxv



Conceptual Framework for Determining Sukuk Investment Intentions
Among Millennials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319
Aftuqa Sholikatur Rohmania and Nunung Ghoniyah

Blockchain Model to Support Waqf Management . . . . . . . . . . . . . . . . . 328
Bedjo Santoso and Moch. Zulfa

Impact of Dynamic Capabilities and ICT Utilization on Performance
of SMEs and Moderating Role of Agile Leadership: A Case Study for
Indonesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339
Siti Aisiyah Suciningtias, Heri Sudarsono, Sri Anik,
and Sasti Anjana Widhyasti

Implementation of CSR and Family Governance in Increasing
Competitiveness Through Agile Innovation in SMEs: A Conceptual
Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350
Winarsih, Chrisna Suhendi, and Kiryanto

Effect of Intellectual Capital on Firm Value Considering Dividend
Policy as a Control Variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356
Ibnu Khajar and Ahmad Hijri Alfian

Ihsan Digipreunership Orientation: Religious Value for Managing
E-Business . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364
Ayatullah Sadali, Olivia Fachrunnisa, and Ardian Adhiatma

Impact of Chest X-ray Images Enhancement to COVID-19
Classification Using Vector Quantization and Fuzzy S-tree . . . . . . . . . . 371
Vojtěch Uher and Jana Nowaková

Simple Approach for Dynamics Evaluation of Scratch Wound Healing
Assay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380
Markéta Vašinková, Michal Krumnikl, Zuzana Mikulková, Petr Gajdoš,
and Eva Kriegová

Restriction Site Detection in Optical Mapping Data . . . . . . . . . . . . . . . . 393
Vít Doleží, Petr Gajdoš, Marek Běhálek, and Michal Vašínek

Driver Response Time and Behavior Profiles, Extracted from Sugeno
Fuzzy Models by the Louvain Network Clustering . . . . . . . . . . . . . . . . . 403
Martin Radvansky Jr., Martin Radvansky, Milos Kudelka,
and Miroslav Jirgl

A Neural System for Acute Disease Detection from Facial Images . . . . . 413
Radovan Fusek and Pavel Krömer

Image Enhancement in Retinopathy of Prematurity . . . . . . . . . . . . . . . 422
Martin Hasal, Jana Nowaková, Daniel Hernández-Sosa,
and Juraj Timkovič

xxvi Contents



Algorithms for Path Planning and Scheduling of Automated Guided
Vehicles Iteratively Carrying Objects . . . . . . . . . . . . . . . . . . . . . . . . . . . 432
Sumihiro Yoneyama and Hiroyoshi Miwa

A P4 BMv2-Based Feasibility Study on a Dynamic In-Band Control
Channel for SDN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442
Kazumi Kumazoe, Masahiro Shibata, and Masato Tsuru

Fungi Network Simulation for the Study of Communication Systems . . . 452
Nurdiansyah Sirimorok, Rio Mukhtarom Paweroi, Andi Arniaty Arsyad,
and Mario Köppen

Resource Allocation Method for Fairness and Efficient Utilization
of Network and Computational Resources in Edge Networks . . . . . . . . 463
Shota Akiyoshi, Yuzo Taenaka, Kazuya Tsukamoto, and Myung Lee

A Comprehensive Analysis of Machine Learning-Based Intrusion
Detection System for IoT-23 Dataset . . . . . . . . . . . . . . . . . . . . . . . . . . . 475
Yang G. Kim, Kazi J. Ahmed, Myung J. Lee, and Kazuya Tsukamoto

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487

Contents xxvii



Partnership Quality as a Strategy to Improve
Partnership Performance: A Case Study

of BPJS Healthcare in Indonesia

Alifah Ratnawati(B) and Sri Wahyuni Ratnasari

Faculty of Economics, Sultan Agung Islamic University, Semarang, Indonesia
{alifah,sriratnasari}@unissula.ac.id

Abstract. The main aim of this study is to investigate and examine the role of
partnership quality in mediating the relationship between communication quality
and partnership performance in Islamic hospital industry partnering with BPJS
healthcare (Badan Penyelenggara Jaminan Sosial Kesehatan). The sample con-
sists of 88 leaders from 45 Islamic hospitals in Central Java. Data was obtained
by distributing questionnaires to the respondents, which were then analyzed using
PLS-SEM assisted with the Smart PLS software. The results demonstrate that
communication quality has an effect on partnership quality but has no effect on
partnership performance. This study also demonstrates that partnership quality has
an effect on partnership performance and mediates the relationship between com-
munication quality and partnership performance. Islamic hospitals can enhance the
role of partnership quality as a mediator in that relationship. It means for Islamic
hospitals to increase partnership performance, the improvement in communication
quality must first produce partnership quality.

Keywords: Partnership quality · Communication quality · Partnership
performance · BPJS healthcare

1 Introduction

Partnership theory describes many types of relationships in various circumstances and
locations. In [2], the author defines partnerships as dynamic relationships between
diverse actors which are based on mutually agreed goals and pursued through a com-
mon understanding of labor’s division. Such partnerships are based on the comparative
advantages of each partner. The benefits of partnerships include better availability of
resources, increased organizational effectiveness and efficiency, and greater legitimacy
[1]. For companies to develop their business, they cannot rely only on their own resources,
but need to partner with other parties. Partnerships can involve various sectors such as
community groups, government institutions, and private parties.

In [1], the author suggests that despites the advantages, there are alsomany disadvan-
tages of working through partnerships. They include unclear goals, significant resource
costs, unequal power, usurping power by groups, impacts on key services, different
philosophies among partners, as well as organizational issues. Therefore, to build solid
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partnerships, communication among the partnering parties plays crucial role. This is in
accordance with a study conducted by [3], which shows a positive relationship between
communication quality and performance in virtual teams. It is also in line with research
by [4] which argues that communication quality has a positive influence and significant
impact on partnership performance. The results of both studies, however, are contrary
to one conducted by [5], which suggests that the quality of communication has no effect
on organizational performance. Moreover, conflicting results are also found in studies
investigating the relationships between partnership and organizational performance. A
study conducted by [6], for an example, concluded that the principle of partnership
has a positive relationship with organizational performance. A study by [7], however,
demonstrates that the practice of partnership does not have a significant relationship with
organizational performance.

One of institutions that realizes the essential benefits of partnerships is BPJS health-
care. BPJS (Social Security Administering Body) for healthcare is an institution estab-
lished by the Indonesian government to improve people’swelfare. In running its business,
BPJS healthcare cooperates with several partners, including Islamic hospitals. The part-
nership between BPJS healthcare and hospitals has been initiated since the launching
of BPJS healthcare on January 1st, 2014. Despite many complaints from partnering
hospitals, these partnerships are considered to bring many benefits. For example, BPJS
healthcare has a system that can monitor the performance of doctors and hospitals.
The system, however, can create a conflict of interest if the parties are not willing to
implement the partnership rules. To achieve good partnership performance in the health
care industry, therefore, each partner needs to involve in realizing the objectives of the
partnership.

Based on the phenomenon in the health care industry’s partnerships and the inconsis-
tency of research findings on how to improve partnership performance, it is interesting to
investigate how the partnership between hospitals andBPJS healthcare has been existing
until recently. More specifically, this study proposes the partnership quality variable to
overcome the research gap. It is expected that by improving partnership quality, the per-
formance of partnership between BPJS healthcare and Islamic hospitals will increase,
allowing the improvement of public health standards to be realized immediately.

Following introduction section, a review of previous literatures related to variables
of interests: partnership quality, communication quality, and partnership performance,
are discussed. For each variable, the review begins with explaining definitions proposed
by scholars, followed by a discussion of prior studies which is also used as the basis to
develop hypothesis. The next section is research method that will explain in more detail
samples and procedures, instruments, and data analysis technique. After presenting the
finding of this study, the discussion section is provided, followed by the conclusion
section.

2 Literature Review

2.1 Partnership Quality

The sustainability of the partnership between the organization and its partners is largely
determined by the quality of the partnership. This quality can be seen from the extent
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to which the results of the partnership fulfill the partner’s expectations. Partners can
work together to make mutually beneficial joint decisions, share business benefits and
risks, understand each other’s business, and fulfill mutually agreed promises [8–10]. The
quality of the partnership has an influence on the long-term stability of the relationship
between clients and suppliers [11]. In accordance with this opinion, in [7], the author
states that partnership quality is the extent to which the delivered results are in line with
the expectations of the partners.

2.2 Communication Quality

Communication quality is defined as the degree to which members of a group perceive
the flow of communication to be adequate, timely, accurate, complete, and credible
[12]. Meanwhile, [13] suggests that the quality of communication is the extent to which
the content of the communication is accepted and understood by other parties in that
relationship. Consistent with the arguments, [3] defines communication quality as the
extent to which communication content is transferred between actual teams.

In Islam, communication as marketing activity should always be based on the spirit
of worshiping Allah. Marketing activities should be carried out as an effort to achieve
mutual prosperity and not for temporary, group, or self-interests [14]. Communica-
tion between partnering parties, if carried out continuously, openly, two-way, honestly
(qaulan sadida), and accurately, will create partnership quality.

Several studies on partnership quality show that partnership quality is influenced
by communication quality. In their research, [7] concludes that partnership quality is
positively influenced by communication quality. It is believed that a higher quality of
communication will improve the quality of the partnership. In addition, the results of
research by [15] also succeeded in proving the positive effect of communication quality
on partnership quality.

The quality of communication in relationships between customers and suppliers is
a factor that affects the level of relationship between the two parties. A study by [16]
further supports the positive relationship between communication quality and relation-
ship quality. The better the quality of communication that occurs between partners, the
greater the quality of the partnership. Based on this argument, the following hypothesis
is proposed:

H1: The better the communication quality, the greater the partnership quality.

2.3 Partnership Performance

Partnership performance is related to the measurement and assessment of the actual
achievements of partner management based on the agreed program and relationship
objectives [17]. Meanwhile, according to [18], partnership performance is related to
increasing the operational efficiency of companies that build partnerships. [19] describe
the organizational performance as a management procedure through which employees
are encouraged to work harder to achieve business operating goals, including financial
performance (for example, total revenue, profit after tax, and return on investment)
and non-financial performance (for example, market share, company image, customer
satisfaction, and job satisfaction).
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In [10], the authors conducted a study of the range of buyer-supplier partnership qual-
ity with supply chain performance. The results show that the buyer-supplier partnership
quality has a positive and significant impact on supply chain performance. Meanwhile,
[9] conducted a study on partnership quality and firm performance, with the results of
the study showing that partnership quality was able to improve performance. Other study
on partnership quality was conducted by [7] examining the partnership model between
recipients and providers of information system outsourcing partnerships. The results of
the study prove that there is a positive relationship between partnership quality and the
success of outsourcing partnerships. In line with previous research, [20] conducted a
study related to partnership quality and the continuity of partnership relationships. His
study demonstrates that increasing partnership quality results in a significant increase in
the continuity of partnership relationships. Meanwhile, [21] examined the determinants
of outsourcing partnership quality in Chinese companies, and their research shows that
partnership quality has a relationship with outsourcing success. Their study supports a
research by [22]. Based on this description, it is concluded that the higher the quality
of the partnership, the higher the performance of the company’s partnership. Therefore,
hypothesis 2 is proposed as follows:

H2: The higher partnership quality, the higher the partnership performance.
Partnership performance is the result obtained as a result of partneringwith other par-

ties. Apart from being influenced by partnership quality, partnership performance is also
influenced by communication quality. A study conducted by [3] concludes that there is a
positive relationship between communication quality and performance in virtual teams.
This result is in line with the research of [4], which demonstrates that communication
quality has a positive and significant influence on partnership performance. Communica-
tion between the two partnering parties will be able to improve partnership performance.
On the basis of this, the following hypothesis is proposed:

H3:Thebetter communicationquality, thehigher thepartnershipperformance.

3 Research Method

3.1 Samples and Procedures

The sample in this study was the leaders of Islamic hospitals partnered with BPJS
healthcare in Central Java. The number of respondents is 88 leaders from 45 Islamic
hospitals. Data was collected by distributing questionnaires to selected respondents.
The respondents come from Islamic hospitals with type B (11.1%), type C (31.1%), and
type D (57.8%). The positions of most respondents are directors and managers (57.8%).
Most of the respondents, i.e. 64%, came from Islamic hospitals, which have established
a partnership with BPJS healthcare since 2014 (since the inception of BPJS healthcare).

3.2 Instruments

Three variables are used in this study, namely communication quality, partnership quality,
and partnership performance.
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Communication quality, as an independent variable, is communication between
Islamic hospitals and BPJS healthcare, which implies the extent to which the con-
tent of the communication is received and understood. Communication quality consists
of 5 (five) indicators, they are; continuous interaction, open communication, two-way
communication/feedback, honesty of communication/qaulan sadida, and accuracy of
information. These indicators are adapted from [5, 14, 23, 24].

Partnership quality is a coalition that implies the extent to which the partnership
relationship between Islamic hospitals and BPJS healthcare has value. This study uses 4
(four) dimensions as indicators, namely: making decisions with partners; understanding
partner activities; sharing business benefits/risks, and fulfilling promises to partners [8].

Partnership performance is the result obtained by Islamic hospitals as a result of part-
nering with BPJS healthcare. The indicators in this study consist of 6 (six) dimensions,
including revenue level, sales growth, customer service, humanitarian benefits, creating
partnership relationships, and partner managerial development [18, 23, 25].

3.3 Data Analysis Techniques

Data analysis in this study used Partial Least Squares-Structural Equation Modeling
(PLS-SEM) assisted with the Smart PLS software package version 3.0.

4 Findings

4.1 Validity and Reliability Test

All the indicators used in the study have met convergent validity because each has a
loading value above 0.6. All constructs have met the reliable requirements because they
have an AVE value of more than 0.5, a Composite Reliability value of more than 0.70,
and a Cronbach’s Alpha value of more than 0.70.

Table 1. The results of hypothesis testing

Original sample T statistics P values

Communication quality - > partnership quality 0.619 7,149 0.000

Partnership quality - > partnership performance 0.546 3,174 0.002

Communication quality - > partnership
performance

0.248 1,294 0.196

Communication quality - > partnership quality - >
partnership performance

0.338 3,287 0.001

Table 1 and Fig. 1, show the significant and positive direct effect between communi-
cation quality and partnership quality (original sample 0.619, p-value < 0.01), partner-
ship quality and partnership performance (original sample 0.546, p-value < 0.01), and
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Fig. 1. The results of data analysis

communication quality and partnership performance (original sample 0.248, p-value >
0.01). Thus, H1 and H2 are accepted, while H3 is rejected.

Table 1 shows the role of partnership quality in the relationship between communica-
tion quality and partnership performance (original sample 0.338, p-value< 0.01). These
results indicate that partnership quality is able to act as a mediating variable between
communication quality and partnership performance.

5 Discussions

The first hypothesis in this study is that the better the communication quality, the greater
the partnership quality. This hypothesis has been empirically tested and proven. Testing
the first hypothesis, which accepts the argument that high communication quality will
affect the level of partnership quality, indicates that communication quality, which is
unique in Islamic hospitals, is one of the determining factors in enhancing partnership
quality. The results of this study support a causal relationship between communication
quality and partnership quality as stated by [7] that partnership quality is positively influ-
enced by communication quality. It is also consistent with the results of Lin’s research
(2014), which successfully proves that communication quality has a positive effect on
partnership quality and is in accordance with research by [26], which concludes that
communication affects the outcome of public-nonprofit partnerships.

The second hypothesis in this study is that the higher the partnership quality,
the higher the partnership performance. This hypothesis has been empirically tested
and proven. This means that the increase in partnership performance can be built on
partnership quality. These findings confirm the results of the research of [7, 9, 10, 20–22].

Companies partnering with other companies can improve partnership performance
directly by increasing partnership quality. In partnership relationship between BPJS
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healthcare and Islamic hospitals, partnership quality can be improved by both parties
making joint decisions. The decision is not made unilaterally and top-down by BPJS
healthcare, but it is made by BPJS healthcare together with the partnering Hospital pro-
vidingmutual benefits. Partnership quality can also be improved through each partnering
party understanding each other’s activities and conditions, sharing benefits, and fulfilling
each other’s promises as stated in the partnership agreement.

6 Conclusions

Hospitals can increase the role of partnership quality as a mediator in the relationship
between communication quality and partnership performance. To achieve better part-
nership performance, improvement in communication quality must first produce part-
nership quality. Then, through partnership quality, the hospitals can improve partnership
performance. Improved partnership performance can be demonstrated by increased hos-
pital admissions, an increase in the number of hospital patients, better quality of hos-
pital services, improved humanitarian benefits, stronger partnership relationship with
BPJS healthcare, increased obedience to God, and improved managerial development
for hospitals partnering with BPJS healthcare.
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