ISBN 978-623-7054-43-6

786237 " 054436

o |
umy 9
i |CoSl @

PROCEEDINGS

The 4 International Conference
on Sustainable Innovation (ICoSl)
2020

Cutting Edge Innovations for Sustainable Development Goals

Universitas Muhammadiyah Yogyakarta (Indonesia)
October 13 - 14 2020

https://icosi.umy.ac.id/

Focal Conferences

& (ICPU) The 2nd International Conference on Pharmaceutical Updates

& (1ICOMS) The 6th International Conference on Management Sciences

& (ICLAS) The 9th International Conference on Law and Society

& (ICMHS) The 4th International Conference Medical and Health Sciences

& (ICAF) The 6th International Conference for Accounting and Finance

& (ILEC) The 2nd International Language and Education Conference

& (ICONURS) The 2nd International Conference on Nursing

& (ICITAMEE) The 1st International Conference on Information Technology, Advanced Mechanical and
Electrical Engineering

& (IConARD) International Conference on Agribusiness and Rural Development

& (ISHERSS) The 2nd International Symposium on Social Humanities Education and Religious Sciences

& (ICONPO) The 10th International Conference on Public Organization

& (DREAM) The 5th Dental Research and Exhibition Meeting

# (ICHA) The 5th International Conference on Hospital Administration

& (1COSA) The 3rd International Conference on Sustainable Agriculture

phAg W% Ony "
2 ol S be SRR \ £
Isl o e o S /s \ rﬂ
g 0 ® ©@onszs @b Q\ w0

iSTA

VA CnbversiTesl MEDENIYET UNIVERSITES!
1y ek S
@ B R i AR
ASIA UNIVERSITY unorw --v.-;-'."

umst

POLITEKNIK
STIA LAN

JAKARTA

msu

management
sciencé universil lv

Q)

Esa Unggul

g




ISBN 978-623-7054-43-6

786237 " 054436

PROCEEDINGS — 4t International Conference on Sustainable Innovation 9

Proceedings
4" International Conference on Sustainable Innovation

2020

Publisher UMYPress
Lembaga Penelitian, Pengabdian, dan Pengembangan Masyarakat (LP3M)
Universitas Muhammadiyah Yogyakarta
Address
Gedung D Lantai 2
Universitas Muhammadiyah Yogyakarta
Jalan Brawijaya, Bantul,

55183 Indonesia

ISBN : 978-623-7054-43-6

Universitas Muhammadiyah Yogyakarta, Indonesia, 13-14 October 2020 2



PROCEEDINGS — 4t International Conference on Sustainable Innovation

9

ISBN 978-623-7054-43-6

786237

054436

The 4™ ICoSI 2020 Commitees

Advisory Board
Dr. Ir. Gunawan Budiyanto, M.P, IPM
Prof. Dr. Ir. Sukamta, M.T., IPM
Prof. Dr. Nano Prawoto, S.E., M.Si
Dr. Suryo Pratolo, M.Si, Akt
Prof. Hilman Latief, MA., Ph.D
Prof. Dr. Achmad Nurmandi, M.Sc

Chairs
Dr. Yeni Rosilawati, S.IP., S.E., MM
Dr. Arie Paksi, S.IP., M.A
Dr. Dyah Dewanti

Secretariat
Abdul Rasyid Ghazali, M.Sc.
Mariska Intan Sari, S.S., M.A
Fitria Rahmawati, S.Pd. M.Hum.
Khanza Nabila Iftina, S.I.Kom
Qholiva Yuni Fadilla, S.I. Kom

Treasurer
Twediana Budi Hapsari, S.Sos., M.SIL.,Ph.D
Safaroh Ivory Fananda, S.Sos

Scientific Committee

Prof. Agus Setyo Muntohar, S.T., M.Eng.Sc., Ph.D.(Eng.)

dr. Iman Permana, M.Kes., Ph.D

Dr. Sudarisman, M.T

Iwan Satriawan, Ph.D

Dr. Indira Prabasari, M.P

Eko Priyo Purnomo, S.IP., M.Si., M.Res., Ph.D

Dr Nuryakin, M.M

Prof. Dr. Achmad Nurmandi, M.Sc.

Rizal Yaya, S.E., M.Sc., Ph.D., Ak, CA

Dr. Mukti Fajar ND, SH., M.Hum
Proceedings and Journals

dr. Iman Permana, M Kes., Ph.D

Dianita Sugiyo, S.Kep., Ns., MHID

Dr. Dyah Mutiarin, M.Si.

Program and Event
Hijriyah Oktaviani, S.IP, M.M
Krisna Mulawarman, S.Sos, M.Sn

Universitas Muhammadiyah Yogyakarta, Indonesia, 13-14 October 2020




PROCEEDINGS — 4t International Conference on Sustainable Innovation

9

ISBN 978-623-7054-43-6

786237

054436

IT Support
Miftahul Yaum
Winny Setyonugroho. S.Ked., M.T., Ph.D
Anhar Wahyu, S.E

Food and Beverages
Dr. Alni Rahmawati, M.M
Dr. Sri Handari Wahyuningsih, M.M
Siti Wijayanti
Dra. Luluk Chusniati

Equipment, Facilities and Infrastructure
Bagus Subandono, ST, M. Eng
Aris Nuryanta, S.H
Galuh Sudarsono

Assets and Logistics
Eko Wahyudi, S.E
Noor Fajari
Suparno

Universitas Muhammadiyah Yogyakarta, Indonesia, 13-14 October 2020




PROCEEDINGS — 4t International Conference on Sustainable Innovation

ISBN 978-623-7054-43-6

786237

9

054436

Reviewers of 41 1CoSI 2020

Ahmad Zaki, Ph.D.

Al Afik, S.Kep., Ns., M.Kep.

Ali Awaludin, Ph.D.

Ana Majdawati

Angga Fajar Setiawan, S.T., M.Eng., Ph.D.
Anita Rahmawati, S.T., M.T.

Anugrah Ilahi, Ph.D.

apt. Aji Winanta, M.Sc

apt. Binar Asrining Dhiani, Ph.D

apt. Didik Setiawan, Ph.D

apt. Erza Genatrika, M.Sc

apt. Hari Widada, M.Sc

apt. Indah Hairunisa, S. Farm., M.Botech
apt. Ingenida Hadning, M.Sc

apt. Lusi Putri Dwita, M.Si

apt. Nurul Maziyyah, M.Sc

apt. Raditya Weka, M.Farm

apt. Rifki Febriansah, M.Sc

Assoc. Prof. Dr. Khairil Azmin Mokhtar
Asti Widuri

Azizah Khoiriyati, S.Kep., Ns., M.Kep

Cahyu Septiwii, M.Kep., Sp.Kep., MB., Ph.D.

Dedi Suryadi

Dina Wahyu Trisnawati, Ph.D.

Dr. Ahim Abdurahin M.Si., SAS., Ak., CA
Dr. Anas Puri, S.T., M.T.

Dr. Ani Hairani

Dr. apt. Bangunawati Rahajeng, M.Si
Dr. apt. Dwi Utami, M.Si

Dr. apt. Ika Yuni Astuti, M.Si

Dr. apt. Nurkhasanah, M.Si

Dr. apt. Siska, M.Farm

Dr. apt. Supandi, M.Si

Dr. Arni Surwanti,M.Si.

Dr. Astuti Masdar

Dr. Birgit C. P. Koch, PharmD, Ph.D
Dr. dr. Arlina Dewi,M.Kes., AAK
Dr. Dr. Nur Hidayah,M.M.

Dr. dr. Sri Sundari, M.Kes.

Dr. drg. Dwi Aji Nugroho MDSc

Dr. Drh. Sapto Yuliani, M.P

Dr. Edi Soesanto, S.Kp., M.Kes

Dr. Eko Hanudin

Dr. Elsye Maria Rosa, M.Kep.

Dr. Fadia Fitiyanti

Dr. Firman Pribadi, M.Si.

Dr. Firman Pribadi,SE.,MM.

Dr. Hosam Alden Riyadh A.Alazeez, M.S.A
Dr. Ihsan Nurkomar

Dr. Ika Nurul Qamari,SE.,M.Si

Dr. Indah Fatmawati,M.Si

Dr. Innaka Ageng Rineksane

Dr. Istianah ZA

Dr. Lis Noer Aini

Dr. Lisa Musharyanti, S.Kep., Ns., M.Med.Ed
Dr. Mahendro Prasetyo Kusumo

dr. Maria Ulfa, MMR.,Ph.D.

Dr. Muhammad Ichsan

Dr. Muria Indah Sokowati, M.Si

Dr. Ns. Umi Solikhah, S.Pd., M.Kep,
Dr. Nur Chayati, S.Kep., Ns., M.Kep
Dr. Nuryakin,MM.

Dr. Qurratul Aini, S.KG., M.Kes.
Dr. Seplika Yadi

Dr. Siti Nur Aisyah

Dr. Titih Huriah, M.Kep., Sp., Kom
Dr. Yeni Rosilawati

Dr.Eng. Rahmita Sari Rafdinal, S.ST., M.Eng.
Dr.Eng.Pinta Astuti, S.T., M.Eng.
Drg Arya Adiningrat PhD

Drg Atiek Driana R Sp.KGA

Drg Dian Yosi A MDSc PhD

Drg Dwi Suhartiningtyas MDSc

Drg Edwyn Saleh Sp.BMM

Drg Erlina Sih Mahanani

Drg Fahmi Yunisa Sp. Pros

Drg Hartanti Sp.Perio

Drg lwan Dewanto MMR PhD

drg Sartika Puspita MDSc

Dr. Dyah Ekaari Sekar J

Eko Purwanti

Eko Purwanti, Ph.D

Ema Waliyanti, S.Kep., Ns., MPH
Endro Dwi Hatmanto

Erna Rochimawati, Ph.D

Erna Rochmawati

Etik Kresnawati, Dr., M.Si.

Evi Rahmawati, S.E., M.Acc., Ph.D., Ak., CA.
Evy Rahman Utami, S.E., M.Sc.
Fanny Monika, S.T., M.Eng.

Ferika Indarwati, S.Kep., Ns., M.Ng
Fitri Arofiati, S.Kep., Ns., MAN., Ph.D
Galuh Suryandari

Genesiska, S.Si., M.Sc.

Gina Puspita

Hafiez Sofyani, S.E., M.Sc.

Harjanti Widiastuti, Dr., S.E., M.Si., Ak.
Hendy Setiawan, Ph.D.

Hidayatul Kurniawati

Ida Faridah, S.Kp., M.Kes

letje Nazaruddin, Dr., M.Si., Ak., CA.
Ika Setyawati

Ikhlas Muhammad Jenie

Iman Permana

Imaniar Ranti

Inayati

Indira Prabasari, Ph.D.

Ir. Latif Budi Suparma, M.Sc., Ph.D
Iwan Satriawan, Ph.D

Jebul Suroso, Ns. M.Kep

Jenita Doli Tine Donsu, S.KM. M.Si
Lilis Suryani

Universitas Muhammadiyah Yogyakarta, Indonesia, 13-14 October 2020




ISBN 978-623-7054-43-6

PROCEEDINGS - 4™ International Conference on Sustainable Innovation 9" 786237 7 054436
M. Bahrul lImi, S.E., M.E.Sy Punang Amaripuja,SE.,ST.,M.IT
M. Endriyo Susila, Ph.D. Ratna Indriawati
M. Syifa Amin Widigdo, Ph.D Retno Widowati PA.,M.Si.,Ph.D.
Mahendro Prasetyo Kusumo Rizal Yaya, S.E., M.Sc., Ph.D., Ak., CA.
Matyana Dwi Cahyati, S.T., M.Eng. Rizka Fakhriani
Meika Kurnia Puji, RDA,M.Si.,Ph.D." Rofi Aulia Rahman, S.H., LL.M
Muhammad Chairunsyah Riskyta Akbar sabtanti harimurti
Muhammad Hazyar Arumbinang, S.H., LL.M Shanti Wardaningsih, Ph.D
Muhammad Ibnu Syamsi, S.T., M.Eng. Sherly Usman
Mundakir, S,Kep. Ns. M.Kep SN Nurul Makiyah
Naim Abdul Majid Sri Atmaja P. Rosyidi, S.T., MSc.Eng., Ph.D., PE
Nasrullah, S.H., S.Ag., MCL. Sri Rejeki M
Naufal Bagus Pratama, S.H. Sri Sundari
Noriko Kuwano Sudarisman
Nurvita Risdiana, S.Kep., Ns., M.Sc Suryanto
Prof. Djoko Legono Suryo Pratolo, Dr., S.E., M.Si., Ak., CA., AAP-A.
Prof. Dr. Alan Lau, Pharm.D., FCCP Sutantri, Ns., M. Sc.,Ph.D
Prof. Dr. apt. Dyah Aryani Perwitasari S.Si., M.Si Talgis Nurdianto
Prof. Dr. Arthorn Riewpaiboon Taufiq Hidayat, S.P., M.Sc.
Prof. Heru Kurnianto Taufiqur Rahman, S.1P, M.A, Ph.D.
Tjahjono,MM" Titiek Hidayati
Prof. Hilman Latief, Ph.D. Tri Pitara
Prof. Hironori Yasuda Tri Wulandari Kesetyaningsih
Prof. Iman Satyarno Tumin, Ph.D
Prof. Ir. Mochamad Teguh, MSCE., Ph.D. Twediana Budi Hapsari, Ph.D
Prof. Jamsari Wantoro, M.Kep., Ns., Sp.Kep., M.B., Ph.D
Prof. Keith Walters Warih Andan
Prof. Kriengsak Panuwatwanich Winny Setyonugroho,Ph.D.
Prof. Maria Rosa Mosquera Losada Yanuar Fahrizal., S.Kep., Ns., M.Kep., Sp.Kep.J
Prof. Maurice S. B. Ku Dr. Yoni Astuti
Prof. Michael Henry Boehme Yordan Gunawan, S.H., Int. MBA., M.H

Prof. Normah Mohd Noor

Universitas Muhammadiyah Yogyakarta, Indonesia, 13-14 October 2020 6



ISBN 978-623-7054-43-6

786237 " 054436

PROCEEDINGS — 4t International Conference on Sustainable Innovation 9

Preface by the Chairperson of the 4t 1CoSI 2020

Dr. Yeni Rosilawati, S.IP. S.E., MM.

Assalamu’alaikum Wr. Wb.

All praise is due to Allah, the Almighty, on whom we depend for sustenance and guidance. Prayers
and peace be upon our Prophet, Muhammad SAW, his family and all of his companions.

On behalf of the organizing committee, it is my pleasure and privilege to welcome the honourable
guests, distinguished keynote & invited speakers, and all the participants.

With the main theme of “Cutting-Edge Innovations on Sustainable Development Goals (SDGs)”,
the 4t International Conference on Sustainable Innovation (ICoSI) 2020 serves as a forum to
facilitate scholars, policy makers, practitioners, and other interested parties at all levels from
Indonesia and abroad to present their novel ideas, promote cutting-edge research, and to expand
collaboration network. The conference has about 1373 participants participating from more than 8
countries 4 continents all over the world, making this conference a truly international conference
in spirit.

This multidisciplinary conference was first held in 2012 and has undertaken various changes and
adopted to the current technological trends of our education system. From having this conference
with just 175 participants back in 2012 we have come a long way in making the conference a huge
success with more than 1373 participants participating in this two-day conference.

Formerly, this conference consisted of only 9 (nine) focal conferences. This year, there are 14 focal
conferences from various disciplines, namely: 1) The 2nd International Conference on
Pharmaceutical Updates (ICPU), 2) The 6th International Conference on Management Sciences

Universitas Muhammadiyah Yogyakarta, Indonesia, 13-14 October 2020 7
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(ICoMS), 3) The 9th International Conference on Law and Society (ICLAS), 4) The 4t International
Conference Medical and Health Sciences (ICMHS), 5) The 6t International Conference for
Accounting and Finance (ICAF), 6) The 2nd International Language and Education Conference
(ILEC), 7) The 2nd International Conference on Nursing (ICONURS), 8) The International
Conference on Information Technology, Advanced Mechanical and Electrical Engineering
(ICITAMEE), 9) The 2nd International Conference of Agribusiness and Rural Development
(IConARD), 10) The 10t International Conference on Public Organization (ICONPO), 11) The 2nd
International Symposium on Social Humanities Education and Religious Sciences (ISHERSS), 12)
The 5% Dental Research and Exhibition Meeting (DREAM), 13) The International Conference on
Hospital Administration (ICHA), and 14) The 3rd International Conference on Sustainable
Agriculture (ICoSA).

Accordingly, We are proud to announce that this year, the 4t ICoSI 2020 breaks the Museum Rekor-
Dunia Indonesia (MURI) record as the Virtual Multidisciplinary Conference with the Largest
Number of Area of Fields in Indonesia

In addition, this year, this conference holds special value since this is the first conference in the
history of our university where the entire conference is taking place remotely on a digital platform
through the use of advance technologies due to the Covid-19 Pandemic.

I would take this opportunity to express my highest respect to the Rector of Universitas
Muhammadiyah Yogyakarta, Dr. Gunawan Budiyanto who gave approval and ensured the
maximal support from all the faculty members of Universitas Muhammadiyah Yogyakarta (UMY)
that made this event a big success. In addition, my appreciation goes to all the support teams who
have provided their valuable support and advice from planning, designing and executing the
program.

Let me conclude my speech by encouraging the delegates to participate with an increasing number
in all the activities and discussions through the digital platforms for the next two days. I wish
everyone a successful, safe, and fruitful conference.

Thank you!
Wassalamu’alaikum Wr. Wb.

Yogyakarta, Indonesia, 14 October 2020
&

,
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Welcoming Remarks by the Rector of
Universitas Muhammadiyah Yogyakarta

Assoc. Prof. Dr. Gunawan Budiyanto

Innovation is the beginning of the development of technology, and technology is a development
machine that is expected to provide benefits to humans and provide the smallest possible impact
on environmental quality. In the concept of sustainable development, development must improve
the quality of human life without causing ecological damage and maintain the carrying capacity of

natural resources.

International Conference on Sustainable Innovation (ICoSI) is an international conference which is
an annual conference held by the University of Muhammadiyah Yogyakarta (UMY), Indonesia. In
2020 this raises the issue of "Cutting-Edge Innovations on Sustainable Development Goals."
Therefore, on behalf of all UMY academics, I would like to congratulate you on joining the
conference, hoping that during the Covid-19 Pandemic, we can still provide suggestions and
frameworks for achieving sustainable development goals.

Universitas Muhammadiyah Yogyakarta, Indonesia, 13-14 October 2020 9
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About The 4™ International Conference on Sustainable
Innovation (ICoSl) 2020

Cutting Edge Innovations for Sustainable Development Goals

The 2030 Agenda for Sustainable Development is enacted by the United Nations as a shared
blueprint for peace and prosperity for people and the planet, now and into the future. It consists
of strategies to improve health and education, reduce inequality, and spur economic growth while
also conserving natures by 2030.

This year, however, at the first one-third of its timeline, the SDG Reports shows that the outbreak
of COVID-19 did hinder the achievement, or at least decelerate the progress of achieving the 17
goals. In fact, according to the report, “some number of people suffering from food insecurity was
on the rise and dramatic levels of inequality persisted in all regions. Change was still not happening
at the speed or scale required”, accordingly.

Therefore, in this event of pandemic, the quantity and quality of research, innovation, and more
importantly multi-disciplinary collaboration are indispensable. Furthermore, there needs to be
clear ends of those works. That is how those research are applicable and benefits directly to the
society. That is how those research is incorporated as the drivers of policy making, and used
practically in the society. Hence, the stakeholders especially the triple helix of higher education
institution, government, and industry must be re-comprehended and supported to reach the
common goal of the SGD.

International Conference on Sustainable Innovation (ICoSI) has been essentially attempting to
strengthen this regard since its first establishment. One of the goals of ICoSI is to provide primarily
a platform where scholars, practitioners, and government could grasp the development and trends
of research. Hopefully, meeting these actors altogether would result in stronger collaboration,
sophisticated and advantageous research, and brighter ideas for further research. Based on these
reasoning, this year, the 4th ICoSI 2020 UMY is themed ‘Cutting-edge Innovations for Sustainable
Development Goals”.

Improving from last year conference which brought nine focal conference, this year ICoSI 2020
UMY brings 14 disciplines, from social sciences, natural sciences, and humanities. ICoSI 2020
received as much as 1005 papers. The paper works submitted in ICoSI 2020 UMY will be published
in Atlantis Proceedings, IOP Proceedings, National/International Journals, and ICoSI ISBN-
indexed Proceedings.

Nevertheless, ICoSI believes that publication is only the beginning of research dissemination. The
publications will enhance the chance of the research known by wider audience, and then used,
applied, and incorporated at either system, institutional, or personal level of human lives.

P

Universitas Muhammadiyah Yogyakarta, Indonesia, 13-14 October 2020 10
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Measuring Urban Self-Payers’ WTP for the JKN-KIS
Health Insurance: A Choice-Based Conjoint Approach
Fransiscus Rian Pratikto>” Rika Teddy?

12 Industrial Engineering Department, Parahyangan Catholic University
“Corresponding author. Email: frianp@unpar.ac.id

ABSTRACT

In this research, we estimate the willingness to pay (WTP) of urban self-payers for the Indonesian JKN-KIS health insurance
plans. Unlike the employer-supported and the government-supported members, self-payers choose their insurance plan based on
their preferences because they pay for it out of their pocket. Instead of using the popular contingent valuation method, we use
the choice-based conjoint which is considered the best method for measuring preferences. An online survey was conducted to
collect choice data using randomly generated questionnaires that are designed such that the options available to each respondent
are balanced, orthogonal, and have minimal overlap. Individual preferences, which are represented by individual utility values,
are estimated using the Bayesian method assuming a mixed multinomial logit model with the multivariate normal distribution.
Individual choices are then predicted based on individual utilities using the randomized first choice simulation. The continuous
and differentiable demand function for each plan is obtained by aggregating the choices across all respondents and interpolating
the result using cubic splines. Based on the demand functions derived from the data of 228 respondents, it is estimated that under
the current premium scheme, more than 95% of the urban self-payers will choose the first-class and the second-class plans with
preference shares of 62.17% and 34.03%, respectively. We also found that respondents with chronic disease prefer the first-class
plan and are willing to pay for it Rp8,483 per month higher, on average, than those without one. Another finding is that even by
increasing the monthly premiums up to Rp250,000 for the first-class and Rp200,000 for the second class, the combined share of

preference is still greater than 95%.

Keywords: willingness to pay, JKN-KIS health insurance, choice-based conjoint, mixed multinomial logit

1. INTRODUCTION

The Indonesian JKN-KIS health insurance system
was launched in 2014 as an effort for achieving universal
health coverage which targeted at least 95% of the
population by 2019. This health insurance system is run
under the management of the Social Security
Administering Body of the Government of Indonesia, also
known as BPJS Kesehatan. The JKN-KIS has three
insurance plans based on the type of ward and
upgradability. They are the first-class plan which is offered
with a 2-4-bed ward and upgradable to the VIP class, the
second class plan with a 3-5-bed ward and upgradable to
the first class, and the third class plan with a 4-6-bed ward
and is not upgradable. Based on who pays the premium, we
can categorize the members of the JKN-KIS into three
groups, i.e. government-supported, employer-supported,
and self -payers. The government and employer-supported
members are those whose premiums are fully or partially
paid by the government and employer, respectively, while
the self-payers pay the premium out of their pocket.

After six years, the progress of JKN-KIS health
insurance is not as expected. By the end of July 2020, the
coverage was still far less than the target, only 82%. This
was worsened by the growing deficit which by the end of
2019 reached Rp32 trillion. Three factors are believed to
have contributed to this deficit: (1) late or deferred
premium payment, (2) a relatively low premium compared

to the cost paid to the healthcare provider, and (3) the
adverse selection behavior of the members. In this case, the
adverse selection refers to the situation where the buyers
have more information than the sellers, i.e. the buyers buy
insurance plans when they have an unfortunate health
problem, otherwise, they will stop buying.

This research addresses the second factor from the
consumers’ viewpoint. Specifically, we seek to measure the
consumers’ willingness to pay (WTP) for the JKN-KIS
health insurance plans. The population to be studied is
limited to the self-payers that live in the urban area.

A lot of research has been conducted in the past to
measure the WTP for health insurance plans. It turns out
that the contingent valuation method (CVM) is the most
popular approach, using varied elicitation techniques and
statistical models. CVM is a survey-based technique for
revealing consumer preference and commonly used in the
valuation of non-market goods such as environmental
goods or healthcare. Some research use bidding game
elicitation, such as [1], [2], [3], and [4], while others use
open bidding as in [5], payment card as in [6], and the
simple yet powerful dichotomous choice as in [7]. Those
research use varied models to represent WTP, like logistic
asin [3] or Tobit as in [7].

Preference in consumer choice is usually represented
using utility values, which in CVM are estimated at an
aggregate level. This research aims to measure the WTP of
the urban self-payers based on the utility values that are
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estimated at an individual level. A model with individual-
level utility should be able to predict consumer choice more
accurately than one with aggregate-level utility. The
individual utility values are estimated from choice data
using the Bayesian estimation method [8]. The choice data
will be collected using a choice-based conjoint (CBC)
questionnaire. This questionnaire consists of several
randomly generated choice tasks, each of which has several
product concepts made up of a combination of attribute
levels [9]. Based on the individual utility, individual choices
will be estimated and aggregated to obtain the share of
preference of any product concept being analyzed using the
randomized first choice simulation [10]. By simulating the
share of preference for different price levels, we will obtain
a function that represents consumers’ WTP.

2. METHOD

2.1. Questionnaire Design and Data Collection

In this research, the data based on which the
individual utility is estimated, are collected using a CBC
questionnaire. A CBC questionnaire is made up of several
choice tasks (usually 6-18), each of which has 3-4
alternatives or product concepts that represent the product
being analyzed. Each product concept consists of a
combination of attribute levels that make up the product [9].
For example, mobile broadband services have the
following attributes: carrier, maximal speed, quota, and
price. Then, a product concept that has the following
attribute levels combination: carrier A, 14.4 Mbps, 10 GB,
Rp150.000 per month, can be considered as an alternative
in a choice task. In practice, the levels of each attribute are
predetermined and the number of levels is usually not
greater than six. A ‘none’ option can be added to each
choice task to accommodate respondents that are not
interested in any alternative available in the choice task.

In the questionnaire design, we set the number of
alternatives in a choice task, and the number of choice tasks
in a questionnaire. The questionnaire for each respondent is
then randomly generated such that there are no two or more
respondents that receive the same set of choice tasks.
Furthermore, each questionnaire should be generated such
that it is balanced, orthogonal, and has minimal overlap [9].
For this reason, the design and administering of the
questionnaire should be assisted using computer software.
In this research, we use the Lighthouse Studio from
Sawtooth Software to design the questionnaire and conduct
the online survey. Each respondent responds to the CBC
questionnaire by choosing one alternative that best suits
her, or the ‘none’ option, otherwise.

2.2. Estimating the Individual Utility

The system of individual utility consists of a set of
values that each respondent attaches to each attribute level
that represents how much it is worth and determines how
she will choose among alternatives available to her. If n
attribute levels are defined in a CBC questionnaire with
‘none’ option, each respondent will have n + 1 utility

values, one for each attribute level and the ‘none’ option.
We use the mixed multinomial logit choice model, where
the individual utility values, denoted as matrix B, are
assumed to follow a multivariate normal distribution with a
mean vector of p and a covariance matrix of .

The estimation of B, p, and X can be done using the
Bayesian approach [8]. Unlike traditional estimation that
tries to maximize some likelihood function, the Bayesian
approach uses the Monte Carlo simulation and utilizes the
steady-state property of a stochastic parameter. The
estimation of those three parameters is conducted
iteratively by conditioning on each other using the data
obtained from the CBC questionnaire. Hence, in each
iteration, we estimate the value of B, X, p|B, X, and
X|B, n until they converge. The convergence is guaranteed
by the Bernstein-von Mises theorem [8]. Specifically, at
iteration ¢, p, is drawn from N(B,_,,X/n) where B,_, is
the estimate of B from the previous iteration and n is the
number of data. Accordingly, matrix X is estimated using
the Cholesky decomposition of the inverse of the following
matrix
H = pl+ ¥, (0 — Be—1) (e — Be—1) ™" (1)
where p is the likelihood of the current estimates.
Meanwhile, matrix @ is estimated based on the value of u,
and X, using the Metropolis-Hastings algorithm [11].

2.3. Estimating Share of Preferences

Let B; is the jth row of matrix B that represents the
utility values of respondent j. If respondent j is given a
choice task €, she will choose alternative i where i € Q if
alternative i gives the greatest total utility compared to
other alternatives in Q . Suppose alternative i has a
combination of attribute levels denoted as vector X;, then
for respondent j, alternative i will have a total utility of
X;'B; if B is deterministic. Since B is probabilistic, we
need to add random elements to the total utility. According
to the randomized first choice method, the total utility of
alternative i for respondent j, denoted as U;;, can be
represented as [10]

Uj=X;/'(B; +E)+E (2)
where E; represents product variability while E; represents
individual taste variability. Both random elements are
assumed to follow a double exponential distribution and are
obtained from the Bayesian estimation. The proportion of
respondents that will choose alternative i, or the share of
preference of alternative i, can be estimated by aggregating
individual choices across all respondents.

ijo

Suppose we set that there are five price levels in our
CBC questionnaire, i.e. py,..,ps , and suppose that
alternative i is offered with price p;. Suppose that we run
the randomized first choice simulation at this price level and
come up with the share of preference s;(p,). We can repeat
the procedure for all price levels and we will obtain five data
pairs as follow: [py,s;(p1)], [p2,si()] . [p3,s:(03)]
[p4, si(p4)], and [ps, s;(ps)]. To obtain a continuous and
differentiable function, we can interpolate between data
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pairs using cubic splines [12]. The resulting function
represents the cumulative WTP for the price range [p,, ps].

3. RESULT AND DISCUSSION

3.1. CBC Questionnaire Design

Since our research aims to investigate the WTP of the
current health insurance plans offered by the JKN-KIS,
most of the attributes and levels are set according to those
currently available in the current products. We set four
attributes, i.e. (1) class of service, (2) type of ward, (3)
service-class upgradability, and (4) monthly premium. The
levels of the class of service and upgradability are set as
they are now, i.e. the first, second, and third class for the
class of service attribute, and upgradable and not
upgradable for the upgradability attribute. For the type of
ward attribute, in addition to those available in the current
plans i.e. 2-3-bed, 3-4-bed, and 4-6-bed, we add a 1-bed
level to see if the respondents are willing to pay a
significantly higher premium for a more convenient ward.

For the monthly premium or price attribute, we set the
levels starting from the current lowest to the highest level
that we consider reasonable. The current lowest premium is
Rp42,000 per month for the third-class plan. We do not
consider price levels below Rp42,000 because this is the
lowest level that everyone is willing to pay, otherwise, the
premium will be paid by the government. The current
monthly premium for the first and second class plans is
Rp100,000 and Rp150,000, respectively. We set five price
levels up to twice as high, they are Rp42,000, Rp110,000,
Rp160,000, Rp250,000, and Rp300,000. This is motivated
by the deficit problem faced by BPJS Kesehatan. By setting
these price levels, we can explore the opportunity to
increase the premiums to alleviate this deficit problem.

In our CBC questionnaire, each respondent will be
given seven random choice tasks and one fixed choice task.
While the random tasks are randomly generated that there
are no two or more respondents will get the same set of
choice tasks, the fixed choice task will be given to all
respondents. This fixed task will be used to test the internal
validity of the utility model. Each choice task in our
questionnaire consists of four alternatives and one ‘none’
option. This is to accommodate respondents that are not
interested in buying any of the JKN-KIS plans. Some
prohibitions are set on random choice tasks to prevent
unrealistic alternatives from occurring, such as the first-
class plan with a monthly premium of Rp42,000.

The questionnaire is electronically circulated among
people living in the urban area around Bandung and Jakarta
who are self-payers, or potentially being self-payers should
they buy the JKN-KIS health insurance plans. We
conducted an online survey during February-March 2020
and managed to collect 228 completed questionnaires.

3.2. Estimation of Individual Utility

The Bayesian estimation on the data from 228

completed questionnaires resulted in a utility matrix with a
root likelihood value of 0.603. This means that predicting
respondents’ choices using these utility values is 0.603/0.2
= 3.015 better than a random guess. The denominator of 0.2
is used because there are five alternatives in a choice task
which means that a random guess has a 0.2 probability of
being right.

A part of the individual utility obtained from the
Bayesian estimation is presented in Table 1.

Table 9. Individual and average utility values

Respondents

Attributes and Levels 1 ‘ 9 98 Average
Service class
First -0.173 | 0.999 |...| 1.738 | 1.126
Second 1.268 | 2.600 |...| 1.427 | 1.385
Third -1.094 | -3.598 |...| -3.164 | -2.511
Type of ward
1-bed 1551 | 2.147 |...| 1.613 1.749
2-3-bed 1.219 | 3.276 |...| 1.164 1.782
3-4-bed 0.563 | 0.167 |...|-0.125 | -0.128
4-6-bed -3.333 | -5.591 |...| -2.651 | -3.403
Upgradability
Upgradable 1.318 | 0.513 |...| 0.524 | 0.591

Not upgradable -1.318 | -0.513 |...| -0.524 | -0.591
Monthly premium
Rp42,000 0.957 | 2.109 |...| 0.286 | 1.028

Rp110,000 0.358 | 1.259 |...| 0.513 | 0.649
Rp160,000 0.814 | -0.779 |...| 0.586 | -0.108
Rp250,000 -1.343 | -2.210 |...| 0.330 | -1.014
Rp300,000 -1.786 | -1.379 |...| -2.714 | -1.554
None -6.589 | -8.279 -5.969 | -6.431

The utility values in Table 1 are in interval scale and
zero-centered. Level with greater utility value is preferred
than those with lower values. Since they are zero-centered,
we cannot compare utility values between levels from
different attributes. It is obvious from Table 1 that most of
the respondents prefer the first and second class. The
individual utility was validated using the fixed choice task
and we came up with a mean absolute error of 3.49%. This
error is the discrepancy between the actual share-of-
preference based on the respondents’ actual choice on the
fixed choice task with those estimated using the individual
utility. With a relatively small sample size, this is a good
result.

Based on the individual utility values, the importance of
each attribute can be estimated. In general, the greater the
range of the utility values of an attribute, the more important
the attribute. Based on the individual utility, the estimated
importance is 42.81%, 33.19%, 8.23 %, and 15.74% for the
class of service, type of ward, upgradability, and monthly
premium, respectively. We can see that, in general, the
respondents are not price-sensitive.
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3.2. Estimating the Share of Preference

Function per segment of Figure 1 l

1:s,(py) = 0.89—-1.70x 1077 Py + 6.60 X 10-12 P12 _
5.24 x 1077 p}

2:5:(p1) = 0.69+5.15x107°p, —4.17 x 107 p? +
9.41x 10717 p?

3:s51(p1) = 123-508%x10"°p, +222x%x 1071 p2 —
3.91 x 10717 p3

4:5,(py) =—0124112%x 1075 p; —4.29 x 10711 p2 +
476 x 10717 p?

We run the randomized first choice simulation using the
individual utility values obtained from the Bayesian
estimation. Using a scenario that represents the current
plans, we came up with shares of preference as in Table 2.

Table 10. Estimated shares of preferences of the current
JKN-KIS plans

Alternatives Shares of
Preferences

First-class; 2-3-bed ward; upgradable, 0
Rp150,000 61.87%
Second-class; 3-4-bed ward,

; ; .
upgradable; Rp100,000 34.32%
Third-class; 4-6-bed ward; not

; ; .

upgradable; Rp42,000 2.68%
None 112%

It is obvious in Table 2 that with the current plans,
more than 95% of respondents will choose the first and the
second-class plans. This is consistent with the average
utility in Table 1 and the corresponding attribute
importance. Under the same scenario as in Table 2, we
derive the share-of-preference function for the first-class
plan by simulating under five different price levels set in
the CBC questionnaire. The result is then interpolated using
cubic-splines and the function is depicted in Figure 1 and
specified in Table 3.

100%
90%
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70%

60%

50%

40%

30%

Share of preferences, s,(p,)

20%
10%

0%
0 50,000 100,000 150,000 200,000 250,000 300,000 350,000

Monthly premium, p,

Figure 6. The share-of-preference function of the first-
class plan

Referring to [13], Figure 1 can be considered as a
cumulative WTP function of the first-class plan. It tells us
what proportion of respondents would buy the first-class
plan under the current competitive setting.

Table 11. The cubic-spline functions of Figure 1

Replicating the same procedure for the second-class plan
results in the function in Figure 2 that is specified in Table
4.

50%
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30%

Share of preferences, s,(p,)

20%
10%

0%
(U] 50,000 100,000 150,000 200,000 250,000 300,000 350,000

Monthly premium, p,

Figure 7. The share-of-preference function of the second-
class plan

Table 12. The cubic-spline functions of Figure 2

Function per segment of Figure 2

1:5,(p;) = 0.62—-8.18%x 1077 p, + 1.51 x 107! pZ —
1.20 X 10716 p3

2:5,(pp) = 013+ 1.27 x 105 p, — 1.08 x 10720 p2 +
2.53 x 10716 p3

3:55(py) =142 —1.14x 107 p, + 429 x 10711 pZ —
6.12 x 1077 p3

4: 5,(py) = 0.15+3.81 x 1076 p, — 1.80 x 10711 p3 +
2.00 x 10717 p3

From Figure 1 and Figure 2 we can analyze the
sensitivity of the share-of-preference of the first and second
class plans against the price changes.

It is important to note that the share-of-preference
functions in Figure 1 and Figure 2 are not independent. The
function in Figure 1 is derived by assuming that the
monthly premium of the second-class plan is Rp100,000,
while the function in Figure 2 assuming that the monthly
premium of the first-class plan is Rp150,000. Considering
this interrelationship, we conducted a what-if analysis to
find the maximum prices at which the combined share-of-
preference of the first and second classes is at least 95%
while maintaining the price difference between them of at
least Rp50,000. We found that increasing the price of the
first and second class to Rp 250,000 and Rp200,000,
respectively, the combined share-of-preference is still
greater than 95%.

We also investigate if there is a significant association
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between WTP and other variables such as demography,
lifestyle, and health condition. The only significant
association that we found is between WTP and the health
condition. We found that respondents with chronic disease
have a higher preference for the first-class plan and are
willing to pay for it Rp8,483 per month higher, on average,
than those without one. Figure 3 depicts the WTP functions
for the first-class plan of respondents with and without
chronic disease.

100%
90%

80%

(p4)

70%

60%

50%

40%

30%

Share of preferences, s,

20%
10% - ==Resp. w/ chronic disease

— Resp. w/o chronic disease

0 50,000 100,000 150,000 200,000 250,000 300,000 350,000
Monthly premium, p;

Figure 8. The share-of-preference function for the first-
class plan of respondents with and without chronic disease

The result of our research reveals the opportunity for
BPJS Kesehatan to increase revenue from the first and the
second-class plans. We encourage BPJS Kesehatan to
explore the WTP of other consumer segments to see if there
is another opportunity to increase revenue by implementing
finer price differentiation (more than three service-classes).
The self-payers are the most potential segment to be
explored because they are relatively independent in making
purchase decisions. By the end of July 2020, about 16% of
the JKN-KIS members are self-payer. Another potential
segment is the employer-supported which comprises about
25% of the JKN-KIS members. But, targeting the employer-
supported requires a different approach since the buying
decision is partially or fully on the employers.

4. CONCLUSION

We estimate the WTP of urban self-payers for the
Indonesian JKN-KIS health insurance plans using the
choice-based conjoint method. Individual preferences,
represented by individual utility values, are estimated using
the Bayesian method assuming a multivariate normal
distribution. Individual choices are then predicted based on
individual utilities using the randomized first choice
simulation. The continuous and differentiable demand
function for each plan is obtained by aggregating and
interpolating the result using cubic splines. Based on the
demand functions derived from the data of 228 respondents,
it is estimated that under the current premium scheme, more
than 95% of the urban self-payers will choose the first-class
and the second-class plans with preference shares of

62.17% and 34.03%, respectively. We also found that
respondents with chronic disease prefer the first-class plan
and are willing to pay for it Rp8,483 per month higher, on
average, than those without one. Another finding is that by
increasing the monthly premiums up to Rp250,000 for the
first-class and Rp200,000 for the second class, the
combined share of preference is still greater than 95%.
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