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Foreword

About the Aim of the Conference
and about This Book

TITAKZHEDOBEREZD (i L] A\TO0T

The twenty-first century has seen the world thrust
into a maelstrom of change and unpredictability. We
remain hopeful in the face of rapid technological
advancements, but many of us struggle to regain our
bearings as longstanding social structures become
upended. Internationalization and globalization have
long been heralded as the keys for the future, yet a
truly global path forward remains elusive, serving
only to heighten the sense of uncertainty. As global
citizens in this era of change, we are called anew to
reexamine our world and our collective future and
to seek new multidimensional and inclusive perspec-
tives on myriad global issues.

The achievement of rapid economic development
has also led to dramatic changes in Asia. At the same
time, a complex set of transnational problems have
been brought about by global environmental issues
and increased socioeconomic globalization. In the
midst of an ever-expanding understanding of “soci-
ety,” the global citizenry—individuals, governments,
and the business community—must adopt policies
that not only allow for the pursuit of individual
interests but also respond to concerns for the peace
and happiness of society as a whole. Solving these
problems requires the development of multifaceted
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evaluative and analytical strategies with cooperation
across national and disciplinary borders.

The Asia Future Conference is interdisciplinary at
its core and encourages diverse approaches to global
issues that are mindful of the advancement of science,
technology, and business and also take into consider-
ation issues of the environment, politics, education,
the arts, and culture. The Asia Future Conference is
organized by the Sekiguchi Global Research Associa-
tion (SGRA) in partnership with like-minded institu-
tions, in order to provide a venue for the exchange of
knowledge, information, ideas, and culture, not only
by SGRA members, but also by former foreign stu-
dents of Japan from various educational institutions
throughout the world, their own students and collabo-
rators, and anyone interested in Japan.

SGRA began operating in Tokyo in July 2000 as
a division of the Atsumi International Foundation, a
charitable organization. At its core is a community
of non-Japanese researchers who come from all
over the world to conduct advanced studies in Japan
and obtain doctoral degrees from Japanese graduate
institutions. SGRA identifies issues related to glo-
balization and seeks to disseminate research results
to a wide audience through forums, reports, and the
internet. SGRA’s aim is to reach society at large
rather than a specific group of specialists through
wide-ranging research activities that are inherently
interdisciplinary and international. The essential
objective of SGRA is to contribute to the realization
of responsible global citizens. We look forward to
welcoming a diverse and active group of conference
participants.

Following the first conference (March 2013 in
Bangkok) and the second (August 2014 in Bali), the
third Asia Future Conference was held in Septem-
ber 2016 in Kitakyushu, Japan. There were more
than 115 full papers submitted to the conference. Of
them, we here present the 20 best papers selected
by an academic panel. We hope their suggestions
will give hints to search for the new direction for the
future of Asia.
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Special Speech

COBOYT: Robots that Collaborate with Us
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Delivered in the AFC Forum of “Humans and Robots —Towards a
Society of Coexistence”, on September 30, 2016.
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Good morning, everybody.

My name is Hirochika Inoue, professor emeritus
of University of Tokyo. It has been so much time
since I retired from the university. It is not so often
to come and present my talk, but today Imanishi-
san asked me to come here. I think it is a very good
opportunity to talk a little bit of the future of robotics.

The title today is ‘COBOT’. 1 will talk about
COBOT later, but anyhow, I would like to begin my
talk by introducing myself by movie.

(Professor Emeritus, University of Tokyo)

(narration of a self-introductory video)

Object handling is realized as a physical inter-
action between a robot and with an object. A
computer directs the robot how to move, and at
the same time the robot must follow the physi-
cal constraints from the environment. Thus, the
bilateral aspect of servo control is essential.

This is the experimental setup, a manipula-
tor, controller, and computer. 16 touch sensors
were built in this hand. When the hand touches
an object, it stops. By sense of touch, the hand

H b

Hirochika Inoue
HRAFLERE

block is pulled up, the robot feels and releases
the block. When the person’s hand blocks the
object, the robot feels and releases the block.
Force reflection, or to use a different word, com-
pliance is the key. Compliance is key to realize
this beautiful stacking task.

This is an operation called ‘pin into hole’. Here
the robot pulls out the pin, moves the pin above
the hole, lowers it, searches the hole, pulls the
pin upright, and puts the pin into the hole suc-
cessfully.

Here is a demonstration of crank rotation.
The trajectory of the rotation is constrained
by the crank itself, so the robot must obey the
crank given trajectory while turning. Compliant
motion control is the foundation of all dexterous
manipulation of robots.

can close without moving the object. When the

This movie begins with the world first computer-
controlled bilateral manipulator. It was many years
ago, about a half century. As a young researcher I
learned this, and later as a university professor, [ have
enjoyed robotics very much on the frontline of R&D.
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Three years ago I joined with Kawada Robotics Cor-
poration as the last career of my life. My motivation
is to create a new genre of robot which works with us
as our partner.

Resurgence of Domestic Manufacturing
Since the industrial robot was invented half a cen-
tury ago, robots have changed manufacturing from
labor-intensive work to automated mass production.
By robot-empowered production, the manufacturing
power of countries moved from the United States to
Japan. And then, from the 1990s, cheap labor trig-
gered the transfer of manufacturing from Japan to
Korea, Taiwan, and China. However, now Japan and
the United States are seriously considering not only
re-shoring, but also a resurgence of our domestic
production.

I will show an example of the factory of the
future. This is the company which I joined, Kawada
Robotics Corporation. This is a small spin-off com-
pany from Kawada Industries and is mainly concen-
trated to build humanoids, whole-body humanoids
and upper-body humanoids, and so on. It is now seri-
ously thinking about building new things.

(voice over a video playback)

This is an example of the humanoids. Just only
humanoids make the machines in factories. When
you go to the bank you use an ATM. The ATM han-
dles the coins and notes. The machines that handle
the coins and the notes are very complex mechanism.
Glory is the manufacturer, a world top manufacture
of the key machines. Humanoid robots are mostly
assembling this by using 20 humanoid robots in an
assembly line.

After this challenge to introduce humanoids into
the factory, I found that humanoids have a very good
possibility to think about the style of working with
humans, so I will talk about it a little bit later.

A humanoid is consisted of a head, two arms, a
torso, and mobility. Mobility means legs or wheels.

A shape that looks like human is not the matter. The
important thing, the key feature is that geometry is
the same; human geometry and human functionality.
Everything must be in one package, all in one. This
is a very important point.

On these features human has new ways. A
humanoid can easily roll into where a person used to
stand because of the same geometry, and the work is
almost the same to the humans, so the humanoid will
roll in directly.

Second, human and robots can alternate shifts
and share a job. That means if a human is out of
work, then the humanoid will slip in and work. If
humanoids have some trouble, then you can step into
instead of the humanoid. In such a way, shift and
share human and humanoid can do.

Third, humanoids can use the same tools and
peripheral devices.

Fourth, we can teach the task to humanoids intui-
tively because the geometry and function of them
are almost the same.

Recently I am thinking about not robot. Because
the definition of robot is now spread too much, many
people say something ‘robot’, but I think a new
word is needed for collaborating robots, cooperating
robots, so I have decided to call that kind of robot
‘COBOT’, not robot. A COBOT is a new genre of
robot of which their collaborative capabilities/capac-
ities with the humans are highly enhanced. The cur-
rent situation is just the beginning, but in the future
COBOTs are very key robots which can coexist with
humans.

High-mix, Low-volume Production

COBOTs open a new paradigm of manufacturing
that is flexible, compact, and work-sharable. Usu-
ally, manufacturing is aimed at mass production. It
is the most popular thing for manufacturing. How-
ever, in manufacturing, we are now seriously think-
ing about change; changes of the way of working.
The flexibility and compactness — the size must be
compact and manufacturing is work-sharable. The
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smart flexible production must do high-mix. ‘High-
mix’ means the products are very high-mix. In the
same line, this product, another program, very mixed
product must run, and low-volume. Each product is
low-volume, and production, the number is chang-
ing. Today it is 10 items. Tomorrow it will be 100.
The day after tomorrow it will be three or something.
In such a case, high-mix, low-volume variable pro-
duction, that is the kind of manufacturing that now
can be done only by humans, but in the future our
society needs that kind of variety of the things which
customers want to buy. Therefore, the manufactur-
ing side must be changed like this.

The second, for the worksite, robot manufactur-
ing is not huge enterprises. Maybe this kind of flex-
ible compact work-sharing in manufacturing will
open the small/medium scale enterprises and home
factory, shop, atelier, and studio, so just only the
individual company, very small companies can use
this kind of COBOT with you. Therefore, you are
the CEO, and one CTO, and three or four humanoids
that can do design and make and sell, that kind of
thing. That kind of work will be possible by human/
robot cooperation.

The users, the workers are not technical people.
They have no experience using a robot before — the
elderly or housewives, part-timers, share-workers.
At the Glory’s plant, most of the production is done
by part-timers, part-timers who are housewives
and so on. They work from 10:00 a.m. to 3:00 p.m.
Humanoids work 8:00 a.m. to 5:00 p.m. Also, it is
interesting that Glory engineers consider new ways
of using. In the daytime, humanoid will be working
on the production line that I showed, but after 5:00
p.m. the line stops. Then the humanoid is moving to
other places and doing the second job at night to pre-
pare for tomorrow’s work. In such a way, humanoids
can change easily from one site to another. In such a
case work-share will be realized.

Creating New Opportunities

Therefore, COBOTs enable a new way of working
in collaborative work-share by humans and robots.
A working team can be composed of a human and
COBOTs. Of course, difficult jobs for humanoids
are done by the humans, simple tedious jobs for the
robots. A COBOT can do multiple jobs by moving to
different work cells, as I said now taking the example
of Glory. Total operation speed can be adjusted by
employing plural robots into same work cell. That
means if for one robot the operation speed is very
slow, in that case another robot must be hired. Then
the operation speed doubles. In such a way, very
flexible considerations of the manufacturing line
can be done. The key point is ‘work-share’, maybe
not only the manufacturing, but also in all society,
the work-share will be general tendency, not only
business, but all over societies. The elderly, house-
wives, part-timers, and students who are studying
and sometimes working. All of them can share their
works, with each other, and with COBOTSs. Two or
three people may share single work. By using that
kind of working style we can make our lives very,
very fruitful.

Therefore, I think the effect of COBOTs is very
future looking. When I talk about the humanoid
introduction into the production and so on, particu-
larly in Europe they say they do not like the robot
because it takes jobs from humans, but I think
COBOTs do not take jobs from humans. Rather, by
introducing COBOTs many jobs will be created to
adjust, to talk, to care, teach. In such a way, new jobs
and new value chains of the work will be done. In
such a way, COBOTs bring us job opportunities of a
very good work-life balance.

Lastly, safety issues, this is very important, par-
ticularly important in Europe. Also in Japan, safety
issues become very important because so far robots
are enclosed in the production line, separated from
the robots working and humans working. However,
collaborative robots must do jobs side by side. That
means that safety is very important. In such a way,
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technically, a very important point is compliance.
That means robots must be controlled by computers.
At the same time, robots must be driven from the
outside by humans.

Robot compliance is the topic of the research
which I did 50 years ago. That is a key point of
the assemblies. At that time, of course, the interac-
tion between the robot and the outer world, some
machine assembly, the interaction is a key to real-
izing dexterous manipulation, the force feedback,
compliance or bilateral aspects are the key, but after
50 years, that becomes the most important aspect
for the safety issues. Robots must obey the physical
interactions by the people which sit or stand side by
side with the robot.

Thank you.

11
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Borders and Nationalities: A Social Dialogue on “Art” Works

Presented in the SGRA China Forum of “Toward the East Asian
Cultural History without Borders”, on September 29, 2016.
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The 3rd Asia Future Conference Report

W3 T VT AR R
Junko Imanishi 4w

Representative, Sekiguchi Global Research Association, Atsumi International
Foundation

EXREFRAMERO S O—/NURR AR

The Third Asia Future Conference (AFC#3) was held from
Friday, September 30 to Sunday, October 2, 2016 in Kitaky-
ushu, Japan with 397 registered participants from 20 countries.
Hence the City of Kitakyushu is a former industrial area turned
to an environment-friendly city, the overall theme of AFC#3
was “Environment and Coexistence”, including broad range of
issues in various social and cultural environments.

OPENING EVE (September 29)

The night before the official opening of AFC#3, the 10th SGRA
China Forum “Toward the East Asian Cultural History Without
Borders” was held at the Kitakyushu International Conference
Center. The manuscript of the opening speech of this forum is
shown in this book through pages 12 -25.

DAY 1 (September 30)
MORNING: There were three roundtable discussions and a
forum at the Kitakyushu International Conference Center.

Roundtable 1 “Dialogue of National Histories; Japan, China and
Korea"

We all agree that we have to overcome our history in order to
realize historical reconciliation in East Asia. The first step should
be to “establish a dialogue” among the three national histories of
China, Japan and Korea. This was the first of a series of 5 forums
of the same theme aiming at establishing a “Dialogue among
National Histories” among researchers from Japan, Korea and
China.

Roundtable 2 “Religious Responses to Changing Social Environ-
ments in Southeast Asia”

We took into consideration the present situation wherein reli-
gion tends to be viewed as a cause of conflict and clash, despite
its genuine aim of achieving happiness of humankind and soci-
ety. Based on Southeast Asian case studies, invited researchers
from this region, together with foreign and Japanese research-
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LerT: Posters displayed in Kokura Station.
RIGHT: Opening Ceremony.
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ers active in Japan, discussed universal themes such as the rela-
tion of society with religion, as well as the role of religion.

Roundtable 3 “Humans and Robots: Towards a Society of Coexis-
tence”

After the introductory speech by Dr. Inoue Hirochika on
“COBOT”, we discussed the present situation and challenges
in robot R&D in Japan, Korea, Russia, Europe and China. Dr.
Inoue’s speech is shown in this book through pages 8 -11.

AGRI Economic Forum “Population Problems and Solutions in Asia”
Four specialists from the Asian Growth Research Institute took
up various population problems facing Asia and discussed these
problems and lessons for other Asian countries.

AFTERNOON: The Opening Ceremony commenced with a wel-
come speech by Dr. Michiaki Kondo, President of the Univer-
sity of Kitakyushu, followed by the proclamation of the opening
of the conference by Mr. Yasushi Akashi, Conference Chairman.
The keynote speech was given by Yoshikazu Tanaka, Chief
Engineer of MIRAI, Toyota Motor Corporation on the theme
“Development of the Fuel Cell Vehicle, MIRAI and the Chal-
lenges towards Hydrogen Society”. The Commemorative Sym-
posium of the 70th Anniversary of Foundation of the University
of Kitakyushu “Sustainable Development and Asian Civil Soci-
ety —Toward the Hydrogen Energy Society—" started right
after the keynote speech.

EVENING: The Sake Barrel Breaking Ceremony was held to cel-
ebrate the 70th Anniversary of the University of Kitakyushu,
using the sake produced in a collaboration between the Univer-
sity and local producer. Then, the Welcome Party started and
participants were offered the sake in the courtyard. There was
a local drum performance, followed by this conference’s high-
light event, projection mapping, which showed the 1500-year
history of Kitakyushu in 3 minutes on the big wall of Confer-
ence Center.
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DAY 2 (October 1)

All the participants went to the Kitagata Campus of the Uni-
versity of Kitakyushu, where 225 papers were presented in 58
panel sessions, including 8 arranged group sessions. As the AFC
aspires towards an international and interdisciplinary approach,
each session was arranged by the topics such as “Peace”, “Hap-
piness” and “Innovation”, which the presenters selected during
the submission process. As such, each session did not necessarily
consist of specialists in a specific academic field. This approach
helped foster many rich and diverse discussions. Poster presen-
tations were displayed next to the coffee break corner. A piano
performance and a tea ceremony were conducted by the students
and volunteers of the University of Kitakyushu.

The Best Presentation was chosen by two chairpersons in each
of the 50 sessions (excluding arranged group sessions). Also two
Best Posters were selected by the AFC Academic Committee.

In addition, the Academic Committee chose the Best Papers
before the conference. 46 judges reviewed 115 full papers,
which were uploaded to the AFC Online System by February
28, 2016 (with abstracts submitted by August 31, 2015). The
papers were divided into 13 groups, and 4 reviewers read each
group. Reviewers were asked to evaluate based on the following
5 criteria: (1) Is the theme of this paper in accordance with the
AFC Theme “Environment and Coexistence”? (2) Is this paper
perspicuous and persuasive? (3) Is this paper original and inno-
vative? (4) Does this paper hold international aspects in some
points? (5) Does this paper have an interdisciplinary approach?
Each reviewer recommended two papers out of nine or ten in
each group. After compilation, 20 papers were selected as the
Best Papers.

EVENING: Farewell Party was held at the Station Hotel Kokura.
After a brief conference report by myself as the Organizing
Committee Chair, a toast was given by the Vice-president of
the University of Kitakyushu, Dr. Saeko Urushibara. AFC
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RIGHT: State-of-the-art
projection-mapping.
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LerT: Farewell Party.
RIGHT: Presentation of Best Papers Awards
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Academic Committee Chair, Dr. Hitoshi Hirakawa, Professor
of Kokushikan University, gave a selection report and then the
Award Presentation Ceremony was held. 20 authors of Best
Papers came on the stage and the Conference Chair, Mr. Yasu-
shi Akashi, handed a Certificate of Best Paper to a representa-
tive.

DAY 3 (October 2)

Participants took part in organized study tours and excursions,
along with a hot spring experience.

ADMINISTRATION

The Third Asia Future Conference was hosted by the Atsumi
International Foundation Sekiguchi Global Research Associa-
tion (SGRA), co-hosted by The University of Kitakyushu and
City of Kitakyushu, supported by many institutions and people.
We listed the names of supporters and sponsors on page 237.

The Organizing Committee and Academic Committee for
this conference were organized by former Atsumi scholars
(known as “Raccoons”), and together with the SGRA Steering
Committee members, they voluntarily took part in almost all
aspects of the holding of the conference. A separate Organiz-
ing Committee was established in the University of Kitakyushu
with more than 120 professors, staff members and student vol-
unteers.

FUTURE OF AFC

AFC started in 2013 and was originally planned to be hosted
five times within a span of ten years. But after three success-
ful AFCs, the Atsumi International Foundation has decided to
continue even after 2020. The Fourth Asia Future Conference
will be held in Seoul, Korea, from August 24th to 28th, 2018.

NR—TF 4 —% B, SVEEF AFCENTZEREOS
WS b L AN R E OB TR 2R
DM DFTHEZIY £ L7, 20D, AFC 4%
BROFNE LR HIL > O BEREDLH D |
EHEEHOBEADMTIbNE L, Rfkilc, HEAE
NIIHFEBEBE R O 45 8828 S RE K -2 5> & 6 4 [\
TV TAKGROMBEDOFERSH D L7,

$£3H 10828 (A
ALY T 4T — IREELIIUN DB LZE 2 Pl i,
JHADOBCP MR AR &2 FEL £ L7,

ASEE

530 7Y 7 AR A R 5 A M R 1
v — L% (SGRA) o 34, ALKy
At o oI N E L, 4% D
Fie b 6%, Bk, . xR VL EELE
(—Hi% 247 R—VICHEH),

FISEENC B 7 o TInRIERE P A 2 L IcFE LT
THE, PMBESZMBRL. 7 4 — 7 2 O4fip
SR —LAR—Y OHEFFEE, EFEDESL, UYHD
ZNETHOWREHBZHY L E Lk, S5icdu
ML RAIT S FATRHRPHT 5N, X120
HEMABHWE., FERI T4 T DHLZ DI
NEWTREE LI,

SHROTE

20I34E I T o 7Y 7 REEGHEH T, L
10 4E e H5 M offE % &M L TwE L2223, BE
IZ 3D E R Z 2 2 LN TERLDT,
2020 AELIB PR R B 2 Elc D £ L,
4113 2018 4: 8 H 24 A4 5 28 H % Tut[E Y v
VI CHfE L 97,

29




ACKNOWLEDGMENT
A

On the opening night, a huge projection mapping of
1500-year history of Kitakyushu was played out
on a big wall of the Convention Center.

We are sincerely grateful
to all the producers and creators
who joined force to this project.

Bl DM, AU EIBR 2585 N EE D BE I
ALIWM 1500 4F o JRE B % JEdf L 7 v %
a7y arvey By TRELE LK,
Zo7uyzy bEBIE LI
BIfRAE DRI
D& DEHHL LT ET,



FBIET7 OTRRSBEFTHRNE

The Best Papers of the Third Asia Future Conference

held in Kitakyushu, Japan
through September 29 to October 2, 2016







Estimating Household Benefits
from the Cagayan de Oro River Basin Ecosystem

. 1 . -2

Rosalina Palanca-Tan', Marichu Obedencio”,
. 3

Caroline Serenas

' Professor, Department of Economics, Ateneo de Manila University
? Faculty, Department of Economics, Xavier University
’ Faculty, Department of Economics, Xavier University

ANOTHREICES TERIE. 20T
AT LD LZHERERERII TV
%, TORBEEEER, SBUNL. A
NOEBEICFETHMHHEAEEZ S,

Basin (CDORB) ecosystem in terms of a stable supply of good quality water, flood control, food (fish) supply,

@ Households, especially those in the downstream communities, benefit from the Cagayan de Oro River

recreational activities and biodiversity. These benefits encompass both use and non-use values which

are integrated in a single estimate using the contingent valuation method (CVM). In the study, CDO households are
asked for their willingness to pay (WTP) or contribute to watershed rehabilitation and preservation efforts in terms
of a certain proportion of their water bill. Mean WTP per household range from 12.19% to 17.58% of the water bill.
With a total household population of 137,465 in CDO (2010 Census) and a mean monthly water bill per household of
PhP531.8, the total value of the perceived benefits that can be derived from the rehabilitation and preservation of
the CDO River Basin is estimated to be about 9-13 million pesos (US$198-285 thousand) per month or 107-154 million
pesos (US$2-3 million) per year. Further, results of the regression analysis imply willingness to pay or contribute for
watershed rehabilitation is associated with the age of the respondent, the perceived condition of the watershed and
itsimpact on the livelihood of the people. These findings can help focus and design public awareness and information
campaign programs to promote widespread participation in a payment for environmental services scheme for the
preservation of CDO River Basin.

river basin, ecosystem services, willingness to pay, payment for ecosystem services (PES), contingent valuation

Introduction

This research aims to measure the total economic
value (TEV) of the flow of ecosystem services that
accrue to households from the Cagayan de Oro
River Basin (CDORB) in Mindanao, Philippines.
The resulting estimates provide the rationale for
the adaptation of the river basin-wide payment for
environmental services (PES) scheme which Xavier
University-McKleough Marine Center (XU-MMC)
is currently undertaking in collaboration with the
Cagayan de Oro River Basin Management Council

(CDORBMC). Through PES, financial resources can
be generated and used to reward local initiatives that
restore and preserve the ecosystem. This approach
has been identified as one strategic way to safeguard
and enhance the continuing flow of environmental
services from the CDORB.

This paper focuses on the household sector as a
potential group of buyers or sources of rewards/pay-
ments for the providers of services to rehabilitate and
preserve the CDO River Basin. As a well-protected
watershed can provide security of water supply, fish
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supply, recreation, biodiversity, flood control and
increased resilience to extreme weather events and
power supply, the general public, especially those in
the downstream communities, stand to benefit sub-
stantially. Estimates of the economic benefits that
can be derived by households from the CDO River
Basin ecosystem can provide the underlying basis
for the contributions that may be potentially col-
lected from this sector. The poblacion and 40 village
settlements (17 urban and 23 rural barangays) in
Cagayan de Oro city comprise the biggest group of
communities located at the downstream of the CDO
River Basin.

The identification of the beneficiaries of eco-
system services and the estimation of the val-
ues of the stream of benefits they derive from the
CDO River Basin will significantly facilitate the
up-scaling and acceleration of the implementation
of the CDORBMC/XU-MMC PES program that
aims to reward the following up-stream communi-
ties for their rehabilitation and preservation activi-

ties: (1) MILALITTRA (Miarayon Lapok Lirongan
Tinaytayan Tribal Association), the resource man-
agers working in the sub-watershed in Batang, Mt
Kalatungan; and (2) the Kitanglad-wide Council of
Elders with the Tribal Guards (Kitanglad Guard Vol-
unteers) of Mt Kitanglad.

It is also hoped that this research project, with
all the surveys, key informant interviews, focus
group discussions, research findings dissemination
seminar/workshop and other activities it entails, can
assist and contribute to the CDORBMC-XU-MMC
PES information campaign, policy lobbying of PES/
EbA-related laws in the Local Government Units,
and the development and integration of PES in the
Cagayan de Oro River Basin Master Plan.

The Study Site

The Cagayan de Oro River Basin (CDORB) has a
total area of approximately 137,000 ha, spread-
ing over 3 provinces (Bukidnon, Misamis Oriental
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and Lanao del Norte), 3 municipalities (Baungon,
Libona, and Talakag in Bukidnon), and 2 cities
(Cagayan de Oro City in Misamis Oriental and a
small portion of Iligan City in Lanao del Norte).

CDORB lies between 124°0°39” and 125°21°39”
latitude and 7°32°20” and 8°57°39” longitude. It
is bounded by Northern Cotabato in the south, by
Lanao del Sur in the south west and by Bohol Sea in
the north. The highest elevations within the CDORB
can be found at the peaks of Mt. Kalatungan and Mt.
Kitanglad at 2,824 masl and 2,899 masl, respectively.
The steep slopes are predominant in the upland area
in the south and southeastern portion of the basin
where majority of the river’s headwaters are located.
They can also be found in the ridges of sub-basins
where they serve as topographic divide between sub-
catchments. Gentler slopes prevail along the coast
and on the flat portions of several elevated terraces
around the basin (CDO River Basin Management
and Development).

Methodology
Households, especially those in the downstream
communities, benefit from the Cagayan de Oro
River Basin (CDORB) ecosystem in terms of a sta-
ble supply of good quality water, flood control, food
(fish) supply, recreational activities and biodiversity.
These benefits encompass both use and non-use val-
ues which are integrated in a single estimate using
the contingent valuation method (CVM). CVM is a
survey-based approach that is now used extensively
in both developed and developing countries to incor-
porate values of non-marketed services and ameni-
ties in public policy/program assessment. Studies
that employed CVM in estimating the total benefits
from watershed rehabilitation and preservation pro-
grams include Alcon et al 2013, Almanza and Mar-
tinz-Paz 2011, Perni et al 2011 and Birol et al 2010.
In a CVM survey, respondents are asked to state
their willingness to pay (WTP) for a good, service
or public program. The stated WTP is the monetary
estimate of the total benefits (tangible and intan-

gible, use and non-use values) that is derived from
the good, service or public program. (Please refer to
Mitchell and Carson 1989, Bateman et al 2002 and
Boyle 2003 for a thorough discussion of CVM.)

CVM Scenario and Survey Instrument. The
instrument used for our CVM survey was finalized
after a series of key informant interviews, focus
group discussions and pre-tests.

The CVM scenario adopted the set-up of the on-
going payment for environmental services (PES)
scheme of Xavier University-McKeough Marine
Center (XU-MMC) and Cagayan de Oro River Basin
Management Council (CDORBMC). The watershed
protection service providers and recipients of the
rewards/payments are the upstream communities
in Mt. Kitanglad and Mt. Kalatungan in Talakag,
Bukidnon. The CDO Water District and other water
utilities/providers (such as Rio Verde, subdivision
management and maintenance groups, real estate
developers, etc.) serve merely as a collection agent as
each household’s contribution/payment is computed
as a certain proportion of the household’s water bill
and is included in the water bill. PES fund manager
is Xavier Science Foundation and the monitoring
authority is CDORBMC.

The WTP question followed the dichotomous
choice format. As the common approach for public
policy/program assessments, the CVM question was
framed within the context of a referendum. Each
respondent was asked if they would vote for the
proposed CDORB rehabilitation and preservation
program and be willing to pay an amount equivalent
to a certain percentage of his/her household’s current
water bill. The respondents were told that if majority
of the households would vote in favor of the pro-
gram, then all, including those who did not vote for
the program would be made to pay for the program.

In addition to the WTP valuation scenario, sections
that elicit information on socio-economic profile,
social capital, awareness and attitude on watershed
and watershed protection, water supply, sanitation
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and sewerage, water pollution', flood experience,
fishing and tourism were included. Visual aids such
as pictures of the CDORB, forest cover before and
after proposed rehabilitation and preservation pro-
gram were shown to the respondents as the CVM
scenario was explained. Thus, the implementation of
the survey itself, through the CVM scenario, served
as an information campaign tool for the XU-MMC/
CDORBMC PES program for the rehabilitation and
preservation of the CDORB ecosystem. A number
of respondents expressed appreciation for gaining
relevant information on the state of the CDORB,
its implications on their day-to-day living, and the
rehabilitation and preservation plans. Focus group
discussion and pre-tests were undertaken in setting
the following six bid levels used in the final survey:
1%, 3%, 5%, 10%, 20% and 50% of the water bill.
Sampling and Survey Protocol. A total sample of
963 respondents was generated for the final survey
through face-to-face interview with the household
head or the member making expenditure decisions
in the family. All barangays (40 Poblacion barangays
and 41 other barangays; or a total of 81 barangays,
only 17 of which are rural) of CDO City, the down-
stream portion of the CDORB, were included in the
sampling frame. Systematic sampling procedure was
employed in selecting the respondents in each baran-
gay. The number of respondents in each barangay was
set in proportion to the share of the barangay in the
total CDO City population. The six bid levels were
randomly assigned to respondents in all survey sites.
Data Analysis. The yes-no response to the dichot-
omous choice CVM question was analyzed using the
framework developed by Hanemann (1984) based
on the random utility model. A binary probit regres-
sion model was run to calculate parametric mean
willingness to pay (WTP). For the non-parametric
estimate, the Turnball formula was employed. Indi-

1 The questions on socio-economic profile, awareness and atti-
tude on watershed and watershed protection, water supply,
sanitation and sewerage, and water pollution are adapted from
the survey instrument developed in Palanca-Tan 2015.
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vidual household’s WTP was aggregated to arrive at
total WTP.

Results

Socio-economic Profile of Respondents. Majority
of the responding household members are female
(70%). This corresponds to the female spouse in
the family. Our enumerators particularly asked for
the household member who is responsible for bud-
get allocation among household expense items. In
the Philippine setting, this responsibility is usually
assumed by the female spouse, whether or not she
is earning income. On the average, the respondent is
48 years old, has 10 years of formal education (ie, a
high school graduate), and a non-smoker.

74% of households own the house where they
reside. The dwelling place of the average household
has 2 bedrooms, 1 toilet, 1 television set, 1 radio, 1
electric fan, 3 phones (all kinds of phones, mobile
and non-mobile), and no air-conditioning unit,
washing machine, computer and automobile. On the
average, each household has a total monthly income
of PhP14,650/US$324.84 and a monthly electricity
bill of PhP1.003/US$22.24.

Knowledge and Awareness about the CDO
River Basin. Survey results reveal some degree of
familiarity among CDO households with watershed
and the CDO River Basin ecosystem, in particular.
Majority has correctly identified as a watershed an
illustration that consist of lands and water bodies
through which rain water drains over two other illus-
trations depicting mainly bodies of water. Nearly
half of the respondents claimed that they are familiar
with the CDO River Basin, and majority claimed
they are aware that the basin includes the forestlands
in Bukidnon from which the CDO River water origi-
nates and that the destruction of these forestlands
would affect the supply of water in CDO, the down-
stream portion of the watershed.

At present, two years since the creation of the
CDORBMC, only 15% of the respondents have
heard about the council and its activities. Informa-
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tion about the council was gained mainly through
television and radio. No respondent was able to
identify correctly the head of CDORBMC, imply-
ing the lack of solid knowledge/familiarity with the
Council among survey respondents.

Survey respondents reveal a somewhat ambiva-
lent attitude towards the degradation of CDORB and
the need to address the problem. Although 75% of
respondents think that the current condition of the
CDO River Basin is already alarming, 50% believe
that there are other more important environmental
issues than this. Even if 63% agreed with the generic
statement that “Filipinos must contribute to the reha-
bilitation and preservation of all forestlands in the
Philippines”, only about half are willing to make a
financial contribution for the restoration and preser-
vation of forests in CDO and Bukidnon. It appears
that not many are willing to support a watershed
program despite recognition of the watershed’s role
in their life, particularly with regard to water supply
and flooding--two concerns closely identified with
watershed degradation by the respondents.

The survey also reveals that households are more
concerned about the impact of watershed degrada-
tion on water supply and flooding than on fishing,
tourism, biodiversity and global warming.

CVM Scenario and WTP Question. In the CVM
scenario, the plan to rehabilitate the CDO River
Basin to restore and maintain forest cover to 40%
of the watershed area was described. A map of the
whole watershed area indicting forest cover before
and after rehabilitation was shown to the respon-
dent. A discussion of the Payment for Environmental
Services (PES) scheme to finance rehabilitation and
maintenance activities by upstream communities in
Mt. Kalatungan and Mt Kitanglad under the supervi-
sion and monitoring of the CDORBMC then ensued.
Before the WTP question, the respondent was asked
if he/she had heard of this CDORB program before.
About a tenth of the respondents answered in the
affirmative and half of these respondents indicated
televisions and radio as sources of the information.
A few respondents indicated obtaining information

from priests (F. Nathan and Fr. Ledesma) during
mass, conversations with officials from the city hall
and barangays, Xavier University, non-government
organizations, internet and neighbors.

The proportion of respondents who would vote
for the CDO River Basin program and be willing to
pay for the program monotonically decreases as the
bid level (or program cost) increases from 1% of the
water bill to 50% of the water bill. Almost 77% of
respondents would vote for the program and be will-
ing to pay if the program cost is only 1% of their cur-
rent water bill. If program cost is 50% of the current
water bill, only 11% of respondents would vote and
be willing to pay.

Water supply stability and flood and soil erosion
control are the predominant reasons for voting and
willingness to pay for the planned CDORB rehabili-
tation and preservation program. Fishing, recreation/
tourism and biodiversity, other benefits that can be
derived from the program, are not the primary fac-
tors for the “Yes” response.

Mean and Aggregate Willingness to Pay for
CDORB Rehabilitation and Preservation. To deter-
mine the factors that influence the likelihood that a
household in CDO would vote and be willing to pay
for the CDO River Basin rehabilitation and preser-
vation program, a binary logit regression of the “yes-
no” response to the WTP question is run with bid,
household income and other characteristics, respon-
dent characteristics, awareness and attitude variables
as independent variables. The results of two regres-
sion runs are shown in Table 1. Regression 1 includes
all variables that intuitively could affect household’s
behavior. Regression 2 retains mainly the variables
that turned out to be significant in regression 1.

Expectedly, the coefficient of Bid is significantly
negative. This means that the household would be
more likely to vote for the CDORB rehabilitation
and preservation program if the cost of the program
to the household is lower. This is consistent with the
law of demand in economics. Household income did
not turn out to be a significant factor. While gender
of the respondent does not affect the likelihood of
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voting and contributing for the program, age does.
The younger the respondent, the higher the probabil-
ity of voting for the program. Furthermore, respon-
dents who think that the current state of the CDO
River Basin is alarming and that their livelihood is
affected by it are more likely to vote for the program.
Respondents indicating that they would be willing to
contribute money for the preservation of the forests
in Bukidnon if these are part of the CDO River Basin
are also more likely to vote for the program. Experi-
ence with flooding, water rafting; knowledge of rare
fish species; and familiarity with the CDO River
Basin, the Council and its plan are not significant.

The non-parametric estimate of the mean WTP
for the CDO River Basin rehabilitation and preser-
vation program is 12.19% of the water bill. A para-
metric estimate using the coefficients of regression 2
is 17.58%.

With mean WTP per household ranging from
12.19% to 17.58%, and with a total household popu-
lation of 137,465 in CDO (2010 Census) and a mean
monthly water bill per household of PhP531.8, the
total value of the benefits (stable supply of good
quality water, flood control, fishing and recreational
value, biodiversity) that can be derived from the
rehabilitation and preservation of the CDO River
Basin would be PhP8.9-12.8 million (US$197,591-
284,959) per month or PhP106.9-154.2 million
(US$2.4-3.4 million) per year.

Conclusions

There is a substantial amount that can be potentially
collected from households in Cagayan de Oro City
on a regular basis. Collection of this amount in the
form of an additional water charge shall ensure a
sustainable flow of funds to reward the upland com-
munities that will undertake watershed rehabilitation
and preservation efforts. Thus, a more sustainable
payment for environmental services (PES) scheme
for the river basin may be realized. Currently, fund
contributions in the PES scheme being implemented
by the CDO River Basin Management Council
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(CDORBMC) is on a voluntary basis. CDORBMC
approaches potential donors (mostly non-govern-
ment organizations and some private corporations
and individuals) to make one-time donations. This
approach entails substantial transaction costs and
may not yield sufficient funds for continuing water-
shed preservation activities.
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Table 1 Binary Logit Regression Results

Variable Description Coeflicient
Run 1 Run 2

Constant 1.871%* | 1.476%**
Bid Program price to household as % of water bill -0.0827%#% | -0.081***
Household Income monthly in PhP 0.000 0.000
Respondent Gender 1 if male, 0 if female 0.159 0.204
Respondent Age in years -0.025%%% | -0.023***
Respondent Education | In years -0.005 -0.003
WaterConsumption Household water consumption from main supplier 0.002 -
DrinkingWater (lhllfl iii};o\}r:}izlrt,’% }:)(t)}lllzs\l)lv(i);g)buys bottled water or from refilling stations for 0114 )
EnvironGrpMember 1 if household is a membr in an environment-related group -0.318 -
SeminarParticipate 1 if respondent has taken part in a seminar on watershed -0.557* | -0.665%*
FamiliarCDORB 1 if respondent is familiar with the CDORB -0.240 -
Heard CDORBMC 1 if respondent has heard of the CDORBMC -0.244 -
HeardCDORBPlan Il)ri;" grreasgondent has heard about the CDORB rehabilitation and preservation -0.033 )
ForestLossSendong 1 if respondent thinks loss of forest cover was a main cause of Sendong flooding -0.012 -
LivelihoodEffect 1 if respondent thinks that the condition of the CDORB affects their livelihood 0.347%* | 0.351**
BukidnonForestPart 1 if respondent is willing to contribute if Bukidnon forest is part of the CDORB L.197#**% | 1.159%**
CDORBStateAlarm 1 if respondent thinks that the current state of the CDORB is alarming 0.399%* | 0.459%*
SendongFloodVictim |1 if household experienced flooding during Sendong and Pablo -0.147 -
DumFloodRarely 1 if household rarely experiences flooding in current place of residence -0.108 -
DumFloodAlways 1 if household always experiences flooding in current place of residence 0.293 -
WaterRafting 1 if household member/s has/have gone water rafting 0.332 -
KnowAhaan 1 if respondent knows ahaan 0.239 -
KnowPigok 1 if respondent knows pigok 0.149 -
Log-likelihood
No. of observations

Notes: * = significant at a=0.10; ** = significant at a=0.05; *** = significant at 0=0.01.
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The language contact between Chinese and Manchurian at
Manchurian Jin Ping Mei in the beginning of Qing dynasty
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Manchurian Jin Ping Mei, which is translated from the Chinese vernacular novel Jin Ping Mei in Ming

dynasty, resulted from the language contact between Chinese and Manchurian. This translation was
published in 1708, the Emperor Kang Xi's era. There are mainly three mysteries in Manchurian Jin Ping Mei. First, who
translated? Second, which text in Chinese did the translator base on? Third, we often could find Chinese characters
between the lines, what is the purpose of them? This study analyzes the second and third mysteries. Teruhiro
Hayata (1998) discovered basic text should be one of the books which were published in 1638-1644. We are going
to compare the translation with these books. About the Chinese characters between the lines, some of researchers
note that Chinese characters often appear next to person’s name, place-name, and the names of government post
and express signification of these nouns. And they mention that the purpose of these Chinese characters is to let
Manchurians understand unfamiliar things from Chinese culture. The explanation is not satisfactory. Because most
of all Manchurians didn't understand Chinese in the Emperor Kang Xi’s era, a lot of Chinese novels were translated
to Manchurian. The readers shouldnt understand what the Chinese characters explain. There may be a system that
readers could study the Chinese culture and language by reading this translation.

@ China had contacted with a lot of different cultures which were brought by the changes of dynasties.

translation, original text, Chinese characters between the lines
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Ty7BE ARV T) EHOEE
K1) > 7 “Oke Sou’s {ZE&R SN T E
Bk - R EPH LI EZAHEORH
RICDOEN BREEMN R A TE /=,

reproductive function. This drink is consumed when women get their first menstruation. This is the first

study of Oke sou to document all plant species used in preparation of the herbal drink. It describes
phytochemical content of the most cited plant based on the study of literature. Ethnobotanical data were collected
using semi-structured interviews with indigenous medical practitioners and local women (30 respondents). Plant
specimens were collected from the habitat, made into herbarium voucher, and then identified. We recorded as many
as 66 plant species from 59 genera belonging to 37 families are used in making the oke sou. The most frequently
mentioned plants (>5 respondents) are (number of respondents; part used), Cananga odorata (Lam.) Hook.f. &
Thomson (10; bark), Curcuma longa L. (8; rhizome), Cymbopogon citratus (DC.) Stapf. (7, stem), Kaempferia galanga
L. (7; rhizome), Myristica fragrans Houtt. (7; fruit and seeds), Syzygium aromaticum (L.) Merr. & L.M. Perry (7; leaf &
flower), Cynometra cauliflora L. (6; bark), and Tamarindus indica L. (6; bark). These plants are already well studied
regarding phytochemical content in maintaining women’s reproductive health. Therefore, the results of this study

@ Oke sou is a herbal drink from Lako Akediri village in West Halmahera, to maintain health of women'’s

can be used as a reference for the development of medical products based on local knowledge.

ethnobotany, oke sou, herbal drink, women, West Halmahera

Introduction
Today in Indonesia, traditional herbal drinks are
still used. These drinks have become a part of liv-
ing culture to maintain body health or beauty care,
such as jamu. Jamu is a traditional herbal drink
from Java that has been used for a long time. This
herbal drink can consist of a single or some mixed
medical plants'”). It is used to treat certain diseases
and to maintain good health.

Not only in Java, traditional herbal drinks are also
found in other regions such as Bali. Sujarwo et al.
(2015) found that the Bali community, especially in

ancient villages, still produce and consume /oloh to
prevent and treat various ailments. Loloh is the most
common herbal drinks in Bali which generally pre-
pared as decoctions of some medical plants.
Traditional herbal drinks are also found in the
eastern region of Indonesia, precisely at Lako
Akediri village, District West Halmahera, North
Moluccas. This herbal drink is made from various
kind of plants at Lako Akediri village. It is believed
efficacious to maintain health of girls’ reproductive
function and to eliminate body odor of them. Vil-
lagers at Lako Akediri call that herbal drink by the
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name of oke sou.

In Indonesia, the knowledge of traditional medi-
cine is usually passed down orally™®. This is true
in the inheritance of knowledge about the compo-
sition of plants used in oke sou herbal drink. Oral
inheritance of knowledge is highly vulnerable to
disappear because of no documentation can be
inherited®®. Moreover, research on oke sou herbal
drink has not ever been implemented. Therefore,
an inventory about its diversity of plant species is
quite important to be conducted.

There are two objectives of this research. First, to
inventory all plant species used in preparing oke sou
herbal drink. Second, to describe and to explain phy-
tochemical content of the most frequently mentioned
plants used in oke sou herbal drink at Lako Akediri
village, West Halmahera, North Moluccas - Indone-
sia.

Material and Methods

Study Area

The study was conducted at Lako Akediri Village
(Fig. 1), on May - June 2014 and October 2014.
Lako Akediri Village (Fig. 2) is geographically lied
on coastal area E 27°22°17.323” —E 127°37°5.214”
and N 0°58713.505” — N 1° 8°5.332”. Total area of
Lako Akediri Village is 10 hectares, which located at
an altitude 31 meters above sea level with average
rainfall 15 mm/month®, The population in 2014
was 344 people; 175 males and 169 females. The
number of households was 85. As many as 98% of
the people at Lako Akediri Village come from Sahu
tribe, while the rest are ethnic immigrants, such as
Buton, Bugis, and Sasak. The agricultural plants
at Lako Akediri Village are tubers, corn, coconuts,
clove, and nutmeg (9.

Ethnobotanical Data Collection

The ethnobotanical data in this research consists
of interview results and list of used plant species.
Interview data were collected using semi-structured
interviews method that conducted individually
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Fig 1. Study site at Lako Akediri Village, Sub District Sahu,
District West Halmahera, North Moluccas — Indonesia

(Courtesy of Lesmana, A.B. 2015)

Fig 2. Lako Akediri Village on Sub District Sahu
(Photo by Wakhidah A.Z. 2014)

on key respondents and general respondents. Key
respondents are persons who are considered having
more knowledge about oke sou herbal drink, such as
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indigenous medical practitioners. General respon-
dents are local women who ever participated in pro-
ducing oke sou herbal drink with age range of 1260
years old (30 respondents).

Plant specimens were collected from the habitat
together with key respondents. Then plant speci-
mens were made into herbarium voucher. After that
specimens were identified at Laboratory of Plant
Taxonomy in Department of Biology, Universitas
Indonesia.

Data Analysis

Data were analyzed using quantitative and qualita-
tive approaches. Quantitative analysis was con-
ducted to obtain total plant species and families, also
to know the most frequently mentioned plants and
parts used in oke sou herbal drink. Qualitative analy-
sis was aimed to determine phytochemical content
in most frequently mentioned plants used in oke sou
herbal drink at Lako Akediri village.

Results

Plant species used in “oke sou” herbal drink
The investigation recorded as many as 66 plant
species from 59 genera used for preparation of oke
sou herbal drink (Table 1). These plants belong to
37 families which are Acanthaceae, Fabaceae, and
Lamiaceae being the most represented families (6
plant species each family). There are eight plant spe-
cies that most frequently mentioned by respondents
(plant species; part used): Cananga odorata (Lam.)
Hook.f. & Thomson (bark), Curcuma longa L. (rhi-
zome), Cymbopogon citratus (DC.) Stapf. (stem),
Kaempferia galanga L. (thizome), Myristica fra-
grans Houtt. (fruit and seeds), Syzygium aromaticum
(L.) Merr. & L.M. Perry (leaf & flower), Cynome-
tra cauliflora L. (bark), and Tamarindus indica L.
(bark).

The plant parts, which are harvested to prepare oke
sou herbal drink, are bark, leaves, stems, rhizomes,
flowers, fruits, seeds (Fig. 3). Bark is being the most
frequently used part in preparing oke sou herbal drink
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Fig 3. Number of species and plant parts used in preparing
oke sou herbal drink

(31 species). Meanwhile, the least frequently used
part is rhizomes. The data showed that aerial parts
(79%) are preferred than underground parts (21%).
This may be because of the easier accessibility in
picking plant source and the greater quantity of aerial
parts than underground parts (V7).

Preparation of “oke sou” herbal drink
The preparation of oke sou herbal drink is started by
classifying the same part of the picked plants, such as
leaves with leaves, bark with bark, or root with root.
Then, each group is crushed separately. The collisions
were given water and then squeezed in a clean cloth -
same as the technique in making juice-. After that, the
juice of each part of the picked plants is all mixed, then
boiled until boiling. When boiled, oke sou herbal drink
is mixed with herb spices to improve the acceptability
of this herbal drink. Usually the choices of herb spices
are Coriandrum sativum L., Piper nigrum L., Curcuma
longa L., Zingiber officinale Roscoe., Cymbopogon
citratus (DC.) Stapf., Kaempferia galanga L.,
Mpyristica fragrans Houtt., and Syzygium aromati-
cum (L.) Merr. & L.M.Perry. The oke sou herbal
drink is ready to be consumed when its color becom-
ing as brown as the color of strong tea.

Oke sou herbal drink is only taken by a girl when
getting her first menstruation in traditional ceremony
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Table 1. Plants used in preparing oke sou herbal drink at Lako Akediri Village, Sub District Sahu, District West Halmahera, North
Moluccas-Indonesia. The life form, vernacular name, part used, and number of informants are also provided.

Plant families and species Life form Vernacular Name Part Used F pumbenot
nformants

Family: Acanthaceae
Graptophyllum pictum (L.) Griff clump kabi-kabi merah leaf 1
Graptophyllum pictum 'Roseum variegatum' clump kabi-kabi putih leaf 1
Hemigraphis alternata (Burm. F) T. Anderson herb lire buntal (?) leaf 4
Hemigraphis rependa(L.) Hall. F herb lire panjang (3) leaf 1
Justicia gendarussa Burm. F.w herb gandarusa leaf 3
Ruellia simplex C. Wright. herb Puli leaf, stem 2
Family: Anacardiaceae
Mangifera sp. tree mangga dodol bark 5
Family: Annonaceae
Annona muricata L. tree nangka belanda bark 5
Cananga odorata (Lam.) Hook.f. & Thomson tree kenanga bark 10
Family: Apiaceae
Coriandrum sativum L. herb surai leaf, seed 2
Family: Apocynaceae
Alstonia scholaris R. Br. tree hange bark 4
Family: Asteraceae
Blumea balsamifera (L.) DC. herb madikapu leaf 1
Wollastonia biflora (L.) DC. herb cinga-cinga leaf 1
Family: Bombacaceae
Durio zibethinus L. tree durian bark 3
Family: Burseraceae
Canarium amboinense Hoch. tree kenari bark 1
Family: Clusiaceae
Garcinia mangostana L. tree manggis bark 5
Family: Combretaceae
Terminalia catappa L. tree ngusu bark 2
Family: Commelinaceae
Tradescantia spathacea Sw. herb bia-bia leaf, flower 3
Family: Convolvulaceae
Merremia peltata (L.) Merr. herb koge bark 1
Family: Cyperaceae
Scleria sp. shrub cakagole bark 1
Family: Euphorbiaceae
Homalanthus novoguineensis (Warb.) K. Schum. tree gidilule bark 1
Jatropha curcas L. clump balacai putih leaf 5
Macaranga tanarius (L.) Mill.Arg. tree same bark 1
Mallotus apelta (Lour.) Mill.Arg. tree lufiti leaf 4
Family: Fabaceae
Albizzia saponaria (Lour.) Miq tree fau-fau bark 1
Cynometra cauliflora L. tree mano mano bark 6
Pongamia pinnata (L.) Pierre tree hatehira bark 4
Pterocarpus indicus Wild. tree ligua bark 2
Sesbania grandiflora Pers. tree Turi bark, leaf 2
Tamarindus indica L. tree asam jawa bark, leaf 6
Family: Lamiaceae
Callicarpa rubella Lindl. herb ngaai madudera bark 4
Coleus scutellariodes Bth. herb mayana leaf 5
Leucas zeylanica (L.) R.Br. herb gofu hairani leaf 2
Orthosiphon grandiflorus Bold. shrub kumis kucing leaf 4
Premna serratifolia (Blanco) Benth. tree gumira bark 3
Vitex pinnata L. tree gofasa bark 2
Family: Lauraceae
Cassytha cf. filiformis climber tali kuning stem 2
Family: Lygodiaceae
Lygodium sp. herb gumoho leaf 1
Family: Magnoliaceae
Michelia champaca L. tree cempaka bark 4
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Plant families and species Life form Vernacular Name Part Used I T e
Informants

Family: Malvaceae
Kleinhovia hospita L. tree liwui bark 2
Family: Meliaceae
Xvlocarpus moluccensis (Lam.) M. Roem tree lolesou bark 3
Family: Moraceae
Ficus cf. ribes tree senang leaf 1
Ficus fistulosa Reinw. Ex Blume tree Coro bark 4
Ficus hispida Linn. tree tagalolo bark 3
Family: Myristicaceae
Myristica fragrans Houtt. tree Pala fruit, seed 7
Family: Myrtaceae
Psidium guajava L. tree giawas leaf 6
Syzygium aqueum (Burm.f.) Alston. tree gora leaf 3
Syzygium aromaticum (L.) Merr. & L.M. Perry tree cengkeh leaf, flower 7
Family: Oxalidaceae
Averrhoa bilimbi L. shrub belimbing wuluh bark, fruit 2
Family: Phyllanthaceae
Breynia cernua (Poir.) Miill. Arg. tree gagilamo bark 3
Phyllanthus sp. herb balakama seed leaf 3
Family: Piperaceae
Piper nigrum L. climber rica jawa fruit 2
Piper sarmentosum Roxb. herb tofure leaf 1
Family: Poaceae
Cymbopogon citratus (DC.) Stapf. herb gramakusu stem 7
Family: Ranunculaceae
Nigella sativa Linn. herb jinta hitam fruit 5
Family: Rhamnaceae
Alphitonia moluccana Teijsm. & Binn. Ex Brais. tree raurika bark 2
Family: Rubiaceae
Morinda citrifolia L. tree kome bark 1
Family: Rutaceae
Melicope latifolia (DC.) T.G. Hartley shrub Sawuyo leaf 2
Family: Selaginellaceae
Selaginella sp. herb rutu-rutu leaf 4
Family: Solanaceae
Physallis peruviana L. herb dagameme leaf 4
Family: Sonneratiaceae
Sonneratia alba Sm. tree posi-posi / soki bulat bark 3
Family: Zingiberaceae
Boesenbergia rotunda (L.) Mansf. herb tumbukunci rhizome 1
Curcuma longa L. herb kuning rhizome 8
Curcuma zanthorrhiza Roxb. herb tumbulawak rhizome 1
Kaempferia galanga L. herb bataka rhizome 7
Zingiber officinale Roscoe. herb guraka rhizome 4

53



Anisatu Z. Wakhida, Marina Silalahi, Nisyawati

of welcoming maturity girl. The ceremony is held
for 3, 7, or 9 days depending on length of menstrua-
tion period and decision of the girl’s family. During
that time, the girl takes oke sou herbal drink 3 times
a day. Usually she drinks as much as 8.1 liters of oke
sou herbal drink during this ceremony.

Phytochemical profile

All the most frequently mentioned plants are well
studied and their phytochemical profile, along with
pharmacological activities, are shown in Table 2.
The common pharmacological activities related to
efficacy of oke sou herbal drink are antimicrobial,
antifungal, aromatherapy, antioxidant, and anti-
cancer. From Canangan odorata (Lam.) Hook.f. &
Thomson, 65 different chemical compounds with

more than 13 pharmacological activities have been
isolated. This plant is effective to maintain clean-
ness of vagina area due to its antimicrobial activity
that contains essential oil, ethyl acetate ethanolic,
methanolic, cyclohexane, and clorofrom 25 The
other plants that also contain antimicrobial activity
are Kaempferia galanga L., Syzygium aromaticum
(L.) Merr. & L.M. Perry. and Tamarindus indica L.
(2)(6) (16) (27

Some plants have essential oil which efficacious
to reduce body odor, such as camphene (Cananga
odorata (Lam.) Hook.f. & Thomson)®®, geraniol
(Cymbopogon citratus (DC.) Stapf.)®®, myristicin
(MyristicafragransHoutt.)'?), and eugenol (Syzygium
aromaticum (L.) Merr. & L.M. Perry.)'?. These
chemical compounds have pharmacological activi-

Table 2. The most frequently mentioned plant species (>5 respondents) to prepare oke sou herbal drink and their phytochemical

profile and pharmacological activities at Lako Akediri Village, Sub District Sahu, District West Halmahera, North Moluccas -

Indonesia.

Plant Species

Phytochemical profile

Pharmacological activities

Cananga odorata (Lam.)
Hook.f. & Thomson

bornyl acetate (leaves); camphene (leaves, flowers);
geraniol (leaves, flowers); geranyl acetate (flowers);
limonene (leaves, flowers, fruits); (E,Z)-farnesal

(leaves) 1-epi-cubenol (flowers); caryophyllene epoxide

(leaves); spathulenol (leaves); t-cadinol (leaves);
a-amorphene (leaves, flowers); a-ylangene (leaves,
flowers); methyl antharanilate (flowers)?®;
liriodenine, sampangine (bark)?; methylisoeugenol,
benzyl benzoate (flower)!”

aromatherapy, anti-microbial, anti-
inflammatory, antivector®®

antifungal, anti-mycobacterial, antimalarial®®
(13)

Curcuma longa L.

curcumin; dimethoxy curcumin; bisdemethoxy
curcumin; sodium curcuminate (rhizomes)!? ©®

anti-carcinogenic® anti-bacteria, anti-HIV,
antioxidant, anti-inflamatory, anti-tumor®

Cymbopogon citratus (DC.)
Stapf.

d-Limonene, geraniol (leaves)® ; a-citral, S-neral,
myrcene (leaves)!?

aromatherapy®”; antibacterial!?

Kaempferia galanga L.

o-pinene, camphene, carvone, benzene, eucalypto;,
borneol, methyl cinnamate, ethyl-p-methoxycinnate
(rhizomes)®®); B-phyllandrene, a-terpineol, ethylcinnate,
dihydro S-sesquiphylandrene (rhizomes) ¢V

anticancer, antimicrobial activity,
antioxidant®”

Myristica fragrans Houtt.

macelignan (fruits)®; ethanolic (seeds) ®;
myristicin(fruits)'?; malabaricone B, malabaricone
C(fruits)1¥

anti-bacterial®; aphrodisiac®?; antifungal¥,
aromatherapy?

Syzygium aromaticum (L.)
Merr. & L.M. Perry.

eugenol, eugenyl acetate, benzyl alcohol (leaves)!? (9,
ethanolic (seeds)®’

antioxidant!'?; antimicrobial, antifungal!™;
aphrodisiac®®

Cynometra cauliflora L.

methanolic (fruits)®?; tannin, saponin, flavonoid
(leaves, stems, barks); terpenoid (leaves, stems)®

anti-cancer®; antioxidant®

Tamarindus indica L.

acetone, methanol (seeds)!; alkaloids, flavonoids,
saponins, tannins (fruits) ©; glycosides, cardiac
glycosides (seeds)®

antibacterial'; antimicrobial© ®);
antifungal hypoglycaemic, cytotoxic effects,
cholesterolemic®
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ties as aromatherapy and become basic material in
perfume producing. Based on the data (Table 2) there
are antifungal activities in some plants used in oke
sou herbal drink that are effective against Candida
albicans activity, vaginal discharge agent %°.

Discussion

The knowledge of diverse plants that are used in prep-
aration of oke sou herbal drink is obtained orally from
older indigenous medical practitioners to younger
ones, who are their daughters or nieces. Indigenous
medical practitioners have dominant role in keeping
the information about composition of oke sou herbal
drink. They have prohibition to bequeath that infor-
mation to people except to her maternal ancestry.
Therefore, not all the villagers at Lako Akediri village
know composition of the herbal drink.

Oke sou herbal drink is believed by the people
in Lako Akediri efficacious to maintain the health
of women'’s reproductive function. Based on scien-
tific investigations, oke sou herbal drink maintains
the reproductive health by keeping the cleanness of
reproductive organs @©19CN20; reducing bad odor
on vagina area and girl’s body!'??9@®; protecting
the reproductive organs from the risk of cancer®
2929 and free radicals®?”®, Those efficacies are
obtained from diversity of plants that are used in
preparing oke sou herbal drink. For example, plants
that are useful to keep the cleanness of reproduc-
tive organs (vagina) are Cananga odorata (Lam.)
Hook.f. & Thomson®9®3 " Cyrcuma longa L.©,
Cymbopogon citratus (DC.) Stapf.('?, and Kaemp-
feria galanga 1L*V. Those plants have pharmacolog-
ical activities such as anti-microbial, anti-fungal,
and antibacterial.

Futhermore, the preparation of oke sou herbal
drink has a boiling stage that aims to extract the
phytochemical content in part of plant used .
The efficacy of oke sou herbal drink is better when
phytochemical content in plants used can be com-
pletely soluble in water. Meanwhile the purposes
of plant parts classification - bark with bark, leaves

with leaves, root with root - and crushing them
separately is to facilitate the process of squeezing
the juice plant.

Conclusion

We recorded as many as 66 plant species from 59
genera used for preparation of oke sou herbal drink,
with Cananga odorata (Lam.) Hook.f. & Thomson
being the most frequently mentioned plant by the
people at Lako Akediri village. The phytochemical
content in used plants have various compounds, but
the pharmacological activities can be summarized in
common as antimicrobial, antifungal, aromatherapy,
antioxidant, and anti-cancer. The results of this study
can be used as new reference for the development of
medical herbal products based on science, especially
for maintaining the health of reproductive functions
of women.
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understanding this cultural identity, a student is able to fully understand himself or herself and knows his/

her position in the society where he or she lives in. As expected, student also has a better tolerant attitude
toward other cultures. In the educational realm, it is extremely important not only for the students to comprehend
their cultural identity but also for the teachers who interact with the students with diverse multicultural backgrounds.
This research examines four Thai Muslim students’ experiences in the process of constructing their cultural identity
by using phenomenological design. The result of the research stated that Thai students felt as an insider within
Indonesian milieu because of their physical (facial) similarity. However the formal Indonesian language is still one
of their difficulties to actively engage in their learning activities. Thai students’ learning characteristic (identity)
is mostly passive compared with Indonesian style. Presentation and class discussion are their barrier factors in
educational processes while their self motivation is being their supporting factor. Findings of this research certainly
will enrich the literature on Thai Muslim students’ identity in their [earning activities.

@ Cultural identity is a current and crucial issue in social life particularly in the field of education. Through

cultural identity, learning activity, Thai Muslim students

Introduction
This article is an abridged version of my thesis focus-
ing on cultural identity of Thai Muslim students in
Indonesia. It is understood by many researchers that
cultural identity is an interesting topic discussed
by many researchers in the last five years. Every
researcher has distinctive methodology, theory and
concentration. Some researchers have agreed that
cultural identity undergoes constant transformation
(Ifrim, 2013; L1, 2008; Cerkezi, Dumi, Celo & Pulaj,
2013; Saljo & Hijorne, 2013; Anbreen, 2015).
Others like Novakova & Foltinova (2014) and

Saljo & Hijorne (2013) have argued that cultural
identity is formed by daily activities. Cojanu (2014)
and Hidair & Alincai (2015) believed that geo-
graphic similarity and migration factor have also
caused the formation of cultural identity. This article
uniquely tries to explore the other aspect of cultural
identity that is cultural identity in learning activities.

Studies on cultural identity are often connected
by other topics such as cultural identity in educa-
tion (Maduta, 2014), cultural identity in learning and
its method (Villodre, 2014; Cerkezi, Dumi, Celo &
Pulaj, 2013; Altugan, 2014 & 2015; Anbreen, 2015),
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cultural identity in the development (Novakova &
Foltinova, 2014; Silapacharanan & Mongkolpradit,
2012) and connection between cultural identity and
migration (Hidair & Alincai, 2015). Maduta (2014)
suggested that in order to maintain national identity
of citizens, the educational policies are certainly
needed (Maduta, 2014: 2847). Based on these sig-
nificances between cultural identity and education,
therefore, understanding cultural identity in the field
of education is extremely crucial.

In order to give students an understanding on cul-
tural identity in the educational field, Villodre (2014)
stated that the teacher needs to introduce it since
early childhood, by using an appropriate method
like music (Villodre, 2014: 235), through which the
importance and impact of cultural identity is empha-
sized. In this case, Villodre has a similar idea with
Altugan (2014 & 2015) and Abreen (2015) on the
importance of understanding cultural identity.

In a more detailed explanation, Altugan (2014 &
2015) pointed out that the cultural identity has a big
effect in determining the student’s success. When
students can identify their identity, they can achieve
a success in their learning. It is also important for
teachers to understand the diverse cultural identity
of students in order to establish an appropriate learn-
ing method in anticipating those differences and
bringing the student success (Altugan, 2015: 456).
Quite different with all studies above, this research
does not merely try to explain the connection or
effect between cultural identity and learning, but
also tries to explore the formation process of stu-
dents’ new identity in their new environment as well.
The subjects of this research are also different com-
pared with previous researches which were primary
and secondary students. In this research, university
students are the main subjects to be studied.

The subjects of this research are Thai Muslim
students who came from Southern provinces of
Thailand. The selection of Thai Muslim students
is due to several reasons that include: a) Southern
Thailand is a region where majority of its population
are Muslim. Some provinces like Pattani, Narathi-
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wat, and Yala has 90% Muslim population, while
Songkhla has 23% Muslim population (Wanlabeh &
Othman, 2012: 239), in the midst of Buddist popu-
lation in Thailand. b) Southern Thailand Muslim
has a unique identity. They shared similarity with
Malaysian Muslims due to their close cultural rela-
tion. The uniqueness appears when they do a cultural
assimilation between Thailand and Malaysia cul-
ture (Bakar, 2013: 316). Based on this reason, this
research also tries to give a great contribution in the
development of knowledge especially in the cultural
identity among students in the region of Asia.

The school characteristic of Southern Thailand to
some degree has similarities with Malaysian Islamic
School, where before 1965 those 4 provinces have
adopted traditional Islamic education namely
“Pondok™ (Wanlabeh & Othman, 2012: 239). In
1965, the institution changed into Islamic Educa-
tional Institution under the control of Thailand Min-
istry of Education, which have been using a more
structural curriculum and teaching methods. By the
development of educational system in Thailand, it
also creates changes in the minds of Thai Muslim
parents in educating their children. One of the infor-
mant of the research stated that many parents have
suggested their children to study outside Thailand
because they believed it will bring many benefits
and betterments.?

The idea to study abroad emerged particularly
after the conflict between Thai-Muslim and Thai-
Buddhist, especially since 2004. After that year,
some policies have been created by Thai govern-
ment in order to create peace between both ethnici-
ties (Chongruksa, etc, 2010: 282). It also supported
some researches in educational field for meditating
both ethnics and understanding multiculturalism by
using storytelling technique in Muslim as well as
Buddhist school. This technique is mainly success-

1 This term comes from Malay language which mean Islamic
Boarding School

2 Interview with Faisol Morlor (Thai student) in UIN Malang,
November, 29* 2015, 07.05 WIB
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ful for engrafting understanding between students
(Chongruksa, etc, 2010: 282).

One of destinations to study as suggested by Thai
parents is Indonesia®. As stated by this research,
Maulana Malik Ibrahim State Islamic University of
Malang is one of Indonesian universities that Thai
students preferred and enrolled. It is alluring to note
that the number of Thai students is increasing year
by year. It begins with five to eight students in 2009
and increases rapidly to ninety students in 2015.

The early observation found that Thai students
faced some difficulties in mingling with Indonesian
style of learning. To get successful learning in Indo-
nesia, therefore, they need to study harder and better
than Indonesian students. This study explores Thai
student’s own identity and the formation of new
identity during their study in Indonesia. The research
is expected to enrich the understanding of Thai Mus-
lim identity in their learning and the way of getting
successful study in Indonesia. This research also
will be valuable for students and teachers in the uni-
versity level because as described by many experts
that the understanding of cultural identity in learn-
ing is extremely beneficial not only for the students
(Altugan, 2014 & 2015; Klos, 2006; Faircloth, 2012)
but also for the teachers (Bliss, 2010; Jones, 2005).

Framing the Research

This is a qualitative research with phenomenologi-
cal design, in which this study tries to explore: 1)
formation process of the new identity of Thai Mus-
lim Students that can support their learning success
at Maulana Malik Ibrahim State Islamic University
of Malang, 2) supporting and barrier factors in the
learning process and the solutions they have been
opted for the success of their learning at Maulana
Malik Ibrahim State Islamic University of Malang.
These objectives will be answered using interview,
direct observation and documentation.

3 Interview with Faisol Morlor (Thai student) in UIN Malang,
November, 29" 2015, 07.10 WIB

It is important to note that phenomenological
design actually tries to explore the experience of
some people in a certain condition. One expert in
Phenomenology, Husserl (1973) stated that phenom-
enological research tries to understand the essence
of the phenomena (Husserl, 1973: 45; Langridge,
2007: 20). Other phenomenologist, Schutz (1967)
gave attention to the importance of biographic back-
ground that can influence people’s action (Nindito,
2005: 89), while the biography itself can be under-
stood by understanding an individual identity. Since
the nature of this study is giving high attention
toward subjectivity, hence the phenomenological
design is suitable to be employed (Flick, 2009: 334).

This research explores 4 male Thai students in
Maulana Malik Ibrahim State Islamic University
of Malang who study in different semester and
department. Faisol Morlor is a key informant of the
research because he is really mastering Bahasa Indo-
nesia, Malay language and Thai language. He is an
Islamic Education student in his last forth year. The
researcher asks the informants about their experi-
ences of teaching and learning process in Thailand
and Indonesia. Some differences in identity of learn-
ing may appear because of the different background
of school and their original region before coming to
Indonesia.

To analyze the result of interview and observation,
researcher used the theory of cultural identity by Stu-
art Hall (1996) which explains two main concept of
identity; identity as being and identity as becoming
(Hall, 1996: 4). Identity as being is correlated with
‘who we really are’, or can be defined as the iden-
tity that influenced by social environment where the
individual firstly live in. It based on the history, time,
place and individual culture that was experienced in
the past, whereas the identity as becoming is corre-
lated with ‘what we might become’ (Hall, 1996: 4).
The result of the interview and observation can be
seen by this theory.
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Original Identity (Being Thai, Malay
or Mixture)

Thai Muslim students try to explain their original
identity. According to three of the informants, they
consider themselves as being Malay than Thai,
because being Malay is actually being identified as
being Muslim and being Thai is actually being iden-
tified as being Buddhist.

As Faisol stated:

“Kalau saya pribadi mas, saya ya Malay. Saya
bisa bahasa Melayu, saya tahu sejarah bangsa
melayu di Thailand. Saya juga hidup di ling-
kungan melayu (for me myself, I am purely
Malay, I can speak Melayu, understood the his-
tory of Melayu in Thailand and lived in Malay
environment)” (Faisol, 25 years old)

He explained that he lived in Malay environment,
spoke with Melayu language, and understood the
history of Malay in Thailand. This identification is
a result of historical conflict (war) between Siamese
and Pattani Sultanate that has occurred for long
time ago that is still clearly manifested in the world-
view of Southern Thailand people. The identifica-
tion is also dealing with Hall’s (1990) study which
explained that identity is not something which has
already existed, because it is transcending place,
time, history and culture (Hall, 1990: 225). It is also
because of geographic similarity among Southern
Thai and Northern Malay as stated by Cojanu (2014)
that geographic similarity can form a similar iden-
tity. Bakar (2013) also declared that Southern Thai
has already been doing assimilation with Malaysian
culture.

In this sense, the informants are connecting the
identity to religious identity, so that, their identity
is based on their religious background. It is because
they got strictly Islamic education from their par-
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ents, teachers, and Baboh?. They act based on the
guidance of Islamic value and avoid the religious
prohibition in their daily activity. They usually never
wear a short trouser even for doing sport because of
the Islamic teaching of covering the ‘aurat’, they are
also forbidden to make a warm interaction and rela-
tionship or sitting and going together with another
woman except a woman in their family, and some
other teachings. The identity to be exposed by them
is an Islamic identity that can be a differentiation
with Thai majorities who are Buddhist.

In another side, one of the informants is claimed
as being Mixture between Thai and Malay. He didn’t
consider himself as being Malay or Thai, because he
lived in Thai environment, spoke with Thai language
and belonged to Melayu heritage as explained by his
father. So, he purely identified himself as being Mix-
ture. As he stated:

“saya ya Campuran mas. Tinggalnya di ling-
kungan Thai, bahasanya Thai, tapi keturunan-
nya Melayu. (I am a mixture, I live in Thailand,
spoke with Thai Language, but I was Melayu
heritage)”. (Preedee, 19 years old)

This statement proves the result of research by Nova-
kova & Foltinova (2014) which have viewed that an
identity formed by environment and daily activities.
A policy of Thai government through education field
in maintaining the Thai national identity is accepted
by some Southern Thai’s. It is proved what Maduta
(2014) said that educational policy is really needed
for maintaining national identity.

The policy continues by a rule to use Thai lan-
guage for teaching and learning process in all
schools, although some schools are still using both
Thai and Malay language. For the students gradu-
ated in this kind of school, they usually can speak in
both Malay and Thai languages. In addition, some

4 Baboh is a person mastering Islamic teachings and values;
he is also a leader of Islamic institution. He is called Kyai in
Indonesian perspective.
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Islamic schools teach an Arabic language and use
some of Arabic books.

Southern Thai schools are begun the teaching and
learning process at 08.00 am to 03.00 pm. There are
six main subjects; mathematics, science, Thai lan-
guage, social sciences, art, and culture and religion.
“Culture and religion” is further divided into twelve
subjects including Figh, Nahwu, Hadits, etc. The
importance of religious teaching also provided since
children age. The existence of TADIKA (taman
didik kanak-kanak) in order to teach the way in recit-
ing Qur’an in some masjids proved the importance
of strengthening an Islamic identity for children.
TADIKA is held on Saturday and Sunday at 8.00
am to 2.00 pm and every day after school activity in
afternoon.

The learning method used by teacher in South-
ern Thailand is mostly lecturing method. It causes
a tendency of being passive students. The lectur-
ing method existed in all grades of schools, from
elementary to high school level. The duties of stu-
dents are listening, writing and then memorizing. As
declared by Zakee:

“Semua ustadz disana langsung menjelaskan
dan membuka kitab. Murid ya mendengar-
kan, menulis, terus mengahafal. (All ustadz
(teacher) just explaining and opening the book,
hence, the students are listening, writing and
then memorizing)” (Zakee, 22 years old)

Regarding with the successful and unsuccess-
ful students in Southern Thailand, The successfuls
are decided by the result of examination in the last
semester without considering students’ active par-
ticipation in the classroom while the unsuccess-
fuls are the vice versa. It was his experience in
classroom some years ago, but he explains that he
doesn’t know today’s teaching and learning process
in Southern Thailand. He hopes that it tends to have
some improvement and development.

The exploring identity also examined the teaching
reference (madzhab) in Southern Thailand. Southern

Thai people are mostly referred to Madzhab Syafi’i,
while Wahhabi’s teaching is also exist in some parts
of southern Thailand. All the informants declare that
they are Syafi’i followers, which also doing ziyarah
qubr, mauled nabi, tahlil together as same as other
Syafi’i followers in the world.

Formation of New Identity

In order to form a new identity, the informants told
the researcher their experiences that they faced dur-
ing the first year in Indonesia. In terms of communi-
cation process, they don’t have difficulties to mingle
with Indonesian students because of similar habit
between these two nationalities. The difficulty came
from Preedee who cannot speak Malay language. He
argued:

“...dengan teman, saya lebih banyak diam dan
tidak berbicara kecuali dengan teman-teman
dari Thailand sendiri (with Indonesian friends,
I tend to be silent and not talkative except with
my own Thai friends)” (Preedee, 19 years old)

Despite language difficulty, other habits of Indo-
nesians at Maulana Malik Ibrahim State Islamic
University of Malang are similar with Thai Mus-
lims such us being friendly by saying salam when
they meet each others. In terms of habitual activi-
ties Thai students generally do not face any serious
difficulties. In fact, Thai students considered the
socialization process as an easy process they have
experienced at campus. They felt as insiders within
the Indonesian context. This is partly because of the
similarity in face between Thai and Indonesian stu-
dents.

Some Indonesians do not even recognize Thai
Students as Thai because their faces are similar. In
this case, a Thai student, Faisol stated:

“awal pertama kesini banyak orang yang tidak
tahu kalau kami orang Thai, banyak yang men-

gira kami orang Indonesia, kecuali tanya dari
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mana, baru tahu kalau kami dari Thailand
itupun mereka kaget awalnya (the first time |
came here, most of Indonesian are didn’t real-
ize who we really are, they consider that we are
Indonesians, except they ask a question about
our origin, and they surprised for the answer)”
(Faisol, 25 years old)

Indonesians usually could recognize Thai people
through the language they are speaking or by asking
directly their origin and nationality. Without these
two things, Indonesians will never know that we are
Thais, Faisol explained. It continuously happened
from time to time when Indonesians meet a Thai stu-
dent for the first time. Despite they feel as an insider;
they also need to change some perspective or world-
view that has already known in Thailand especially
dealing with differentiation between Muslim and
non-Muslim.

It is easy to distinguish between Muslim and non-
Muslim in Thailand for example by looking at the
Islamic dressing code especially for women (veil
and long dress). All Muslim women in Thailand are
wearing Hijab and non-Muslim women do not wear
hijab and never enter masjids. In fact, Thai Muslims
in Indonesia are really surprised when an Indonesian
muslim woman doesn’t wear hijab, entering masjids
and performing shalat. This was the experience out-
side campus that faced by all informants, however
they do not have such experience inside an Islamic
university.

The experiences faced by Thai students in the
university were divided into two categories namely
inside and outside classroom. Those two categories
dealt with interactions and negotiations of identity in
order to form a new identity of learning.

The inside classroom experience took place in
the first and second year especially in new learn-
ing experience which is relatively different with
the learning style in Thailand. While teachers in
Southern Thailand (consciously or unconsciously)
encouraged students to be passive, Indonesian way
of learning tried to explore students’ critical think-
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ing through discussion and presentation. These two
extreme differences have forced them to form a new
learning identity which is the mixture between those
two different things. It needs to be done in order to
actively engage with the Indonesian way of learning.

Four years experiences of Faisol told the
researcher everything. He stated:

“selama empat tahun belajar di UIN, saya
sudah mengalami dari yang tidak bisa aktif
sama sekali sampai aktif kadang-kadang.
Kalau boleh jujur, Saya termasuk yang tidak
bisa aktif mas seperti orang Indonesia, dan
saya rasa semua anak Thailand juga gitu.
Kami sudah biasa duduk, menulis dan hafal
definisi. Sudah gitu aja (after studying for
about four years in UIN, I have been feeling
from being a passive to an active even though
I am belonging to a passive compared with
Indonesian. I guess all Thai in UIN are feeling
so. We are trained to sit, write and memorize,
that’s all)” (Faisol, 25 years old)

Faisol has forced himself to be an active student in
classroom for four years even it was really a difficult
thing to do. The previous (old) learning identity still
appears even though they have to face different and
new environment. By this phenomenon, teachers
need to understand Thai’s learning identity and guide
them the way to be actively engage in the classroom.
As Banks and Banks (2010) stated that students
must be taught to understand all kind of knowledge,
discussing actively about knowledge construction
and different interpretation (Banks & Banks, 2010:
20). In other perspective, Jones (2005) noted that
teachers need to see the students as cultural beings,
embrace students’ diversity, and validate the cultural
identity of students (Jones, 2005: 150).

When teachers understand a cultural identity of
students in the university level like Thai students at
UIN Malang, they can lead Thai students achieving
their successful learning. Wanfais pointed out:
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“ketika ada dosen yang faham bagaimana di
Thailand kemudian membimbing kami sedikit
demi sedikit hingga bisa, maka kami bela-
jarnya sangat enak dan kami bisa benar-benar
faham mas (when we find a teacher who under-
stand the condition and everything in Thailand
(especially dealing with learning identity) and
then guide us little by little, we feel comfort-
able and really understand the material )”
(Wanfais, 20 years old)

Therefore, the importance of understanding cul-
tural identity of students is to provide an appropri-
ate learning method that will bring the success in
students’ learning in the university level or in the
elementary and secondary level as have been studied
by Altugan (2014) and Anbreen (2015).

While the inside classroom experience was
solved, the outside classroom experience also needs
to be considered. Most of tasks in university are in
the form of group presentation despite an individual
task. The group presentation forces each member of
the group to discuss the material before presentation.
It can be a great time for Thai students to prepare
and discuss with all the group members, but the fact,
some of their friends do not care with them. Accord-
ing to their perspective, they will never contribute in
a class discussion and presentation because of their
previous learning identity. However the empathy
and friendship are still extremely needed for a group.
As noted by Zakee:

“saya juga butuh belajar dari teman saat bela-
jar kelompok, tapi saya sering tidak diajak
mengerjakan cuma diminta sumbangan saat
makalah jadi. Kami ya enak saja kalau begitu,
cuma tidak dapat ilmu (I need to study from
my friends when we were in a group of study,
but the fact, some of my friends didn’t ask me
to study and just asking for money contribu-
tion after the paper was done. It was making
us enjoy but we will not get the knowledge)”
(Zakee, 22 years old)

The communication problem is faced by Thai stu-
dents outside classroom experience. They actually
need to negotiate the identity with their friends to get
more knowledge in order to get successful learning
in the classroom.

The identity to be considered by Thai students is
identity as becoming as noted by Hall (1990) rather
than identity as being. ‘Becoming’ identity is con-
stantly negotiating the identity; maintaining the old
identity and adopting the new ones. If students are
just maintaining the old identity, it can be difficult
to learn actively, but if they mix the old and the new
which is considering how they would become in the
new environment, it can easily lead them into suc-
cessful learning. Hence in this sense, this research
strengthened Hall’s theory on “being” and “becom-
ing” identity.

Supporting and Barrier Factors in
Education
The supporting factors in Thai learning identity
came from their own selves and their family. They
have a mission to improve the educational quality
in Thailand especially for young Muslims. All Thai
students feel comfortable in facing the educational
activities in the university, although there are some
barrier factors that disturb their learning. The old
memorized materials in previous school also support
them to get successful learning in the classroom.
The barrier factors that faced by Thai students is
definitely Indonesian language. For Thai students at
UIN Malang, formal and academic Indonesian lan-
guage was regarded as a high and scientific language
that is hard to master. The lack of fluency in formal
Indonesian language has therefore created difficulty
for them in comprehending the content of learn-
ing subject. This worsened by the lack of teachers
who cared and showed empathy in the classroom.
The “student active learning” style that applied by
teachers also became a serious barrier factor for Thai
students in their teaching and learning process. For-
tunately, they have tried to overcome all those prob-
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lems by increasing the habit of reading and actively
engaged in discussion after their learning activities.

Conclusion

This article has made an attempt to explore cultural
identity of Thai Muslim students in their learning
activities at Maulana Malik Ibrahim State Islamic
University of Malang. The researcher focused on
two questions: 1) formation process of the new iden-
tity of Thai Muslim Students that can support their
learning success, 2) supporting and barrier factors
in the learning process and the solutions they have
been opted for the success of their learning. Three of
the informants are considering themselves as being
Malay Muslim while only one student who remains
considering himself as a Thai Muslim. The learning
characteristic of Thai students is mostly passive in
learning. This is due to the learning method used in
their original country which is normally used only
one method namely lecturing method.

There is no big difference between Thailand and
Indonesia in terms of daily activities, but the chal-
lenges have taken place in learning activities. While
Indonesia has been applying student active learn-
ing, Southern Thailand still maintained the passive
learning style wherein teacher becomes the center
of the learning process. It unavoidably therefore has
created a serious problem for Thai students. How-
ever this problem was tried to be solved by forcing
themselves to adopt the new (Indonesian) learning
style even though it is not easy task for them. The
class presentation and discussion became the barrier
factors faced by Thai students while self- motivation
and previous memorized material fortunately have
become supporting factors in gaining the success in
their learning.
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The study investigates the fundamental concept and perception of global and local languages by examining

university students majoring in Javanese' education. The existing literature has supported the notion that

globalization is mostly blamed by people for the decline of local culture, especially for language aspect.
However, English as a global language still plays a significant role, particularly for scholars to participate in global
interaction and information access. Seeing such dichotomous relation, this study investigated students’ perception
through descriptive qualitative approach. The data were critically analyzed within a theoretical framework which
included multilingualism concepts. The subjects were 30 junior year college students majoring in Javanese education
in one of public universities in Indonesia. Students were asked to fill in the questionnaires about both languages
and their inherent relations. The result revealed that Javanese has emerged to be the language of philosophical
cognition and knowledge construction. However, Javanese language is also considered less important than English
especially dealing with its significance to access global information. As conclusion, the study is essential as one of
literature sources in constructing the necessary involvement of the government, schools and society to promote the
appropriate approach in responding the relation between global and local languages.

1 Javanese is a language spoken in Java Island, Indonesia, especially in Central Java, Yogyakarta, and East Java. The language is the native
language of more than 75,500,000 people spreading across Indonesia provinces and even in abroad such as Malaysia, Hong Kong and Suri-
name (Hastangka. 2010. Javanese Language and Cultural Identity in Indonesian Local Curriculum (a study in Yogyakarta)”. The center for
pancasila studies. Gadjah Mada University. Yogyakarta).

global language, local language, students’ perception

Introduction (Ivone, 2005). Its power and hegemony have been
The relation between English and local languages expanded to many countries and affecting the use of
around the globe has been a central topic of debate local languages.

since long time ago. English, as an international lan- The body of literature has supported the notion
guage, is arguably the most important language to that globalization and the expansion of English are
master for several purposes, including for academic, mostly blamed by people for the decline of local cul-
political, economic, socio and cultural purposes ture, especially of local language (Joseph & Ramani,
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2012). However, English cannot be put aside directly
as this language still plays a significant role, particu-
larly for scholars and universities to participate in
global interaction and to access information. There-
fore, higher education institutions as the platform of
knowledge transfer is a strategic place in keeping the
balance between English and local language.

In response to the notion, this study holds two
essential points elucidated within the title: students’
perception and global-local languages relation. Both
will specifically deal with English and Javanese lan-
guages in Indonesian higher education system; how
university students majoring in Javanese Education
respond on the power relation between English and
Javanese languages.

Literature Review

The Emergence of English as a Powerful Lan-
guage

Free-trade policy has rapidly changed how the world
advances. The dimension of politics, economy, and
culture are interconnected more intensively than
ever, including language (Fairclough, 2006; Penny-
cook, 2007). English is still believed to be an impor-
tant international language, although lately Mandarin
emerges as a new powerful language because China
is rising to the top economy of the world. English is
manifested as the language for cultural expression,
social mobility, and access to a better life (Penny-
cook, 2007).

The dominance of English in global development
has caused some people to be more aware of the
position of local language. In most countries, people
have started to realize the importance of being mul-
tilingual. In fact, several studies (Cummins, 2000;
Hornberger, 2003; Pennycook, 2007) have con-
cluded that multilingualism is an inevitable mecha-
nism in current global world. When people can speak
more than one language in a multilingual country,
they are believed to be more successful. In Indonesia
for example, the policy of making English compul-
sory in national exam is just one of the evidences
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that English is strongly influential within Indonesian
Education System?. Hence, with English receives
more dominant grows and spreads, local/indigenous
languages definitely should be more cautious.

Joseph and Ramani (2006) explain that English
has two powerful impacts in two domains®: The first
is the danger of an educated middle class becoming
monolingual (and monoliterate) in English. This
scenario has not reached in Indonesia, but in India
and South Africa, the number of middle-class peo-
ple who regard English as their mother language is
increasing. Local languages in such countries start
losing their importance in being the language of
communication.

Secondly, they also mention that the spreading
of English can potentially widen the gap of social
exclusion. For the time being, English is mostly
required for applying a respected position in a com-
pany or university. People with good command of
English will be likely chosen to be accepted in the
application process. In addition, English is also
one of the main requirements for continuing higher
degree. These cases have elucidated how powerful
English is: people with good English is socially more
appreciated than those with no English. Therefore, in
Indonesia, the belief that mastery of and competence
in English will ensure increased statuses, job oppor-
tunities, and social mobility is getting increased.

However, despite the importance of English mas-
tery, teaching English in Indonesia is challenging
especially when it deals with limited time and dif-
ficulty of tracking down adequate sources made for
English users (Ivone, 2005). This happens because
Indonesia officially positions English only as first
foreign language (EFL). According to Lauder (2008),

2 National Examination in Indonesia used to be the only deter-
mining mechanism for students passing decision. Although the
exam is no longer the only determinant, national exam is still
seen as a big deal for schools and students.

3 Joseph,M.&Ramani,E. (2012). “Glocalization”: Going Beyond
the Dichotomy of Global Versus Local through Additive Mul-
tilingualism. International Multilingual Research Journal, 6,
22-34.
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EFL is a term for the use or study of the English by
non-native speakers in countries where English is
generally not a local medium of communication. He
also concludes that Indonesia is part of “expanding
circle” country according to Kachru’s three-circle
model of World Englishes. In the expanding circle,
English language learners mostly encounter some
difficulties such as lack of English language expo-
sure, limited use of language in the real life context
and limited quality infrastructures and teachers.

The hegemony of English in the current world
has created a growing anxiety on local/indigenous
languages. People start believing that mastering
English, with all global demand and free trade mech-
anism, will guarantee their future. In Indonesia,
international schools, with English as their instruc-
tional language, are mushrooming. Additionally,
most parents now urge their children to have private
courses in English after school hours. However,
the portion of local language, especially Javanese
language, is declined significantly.

The “Expanding Circle”
China, Egypt, Indonesia,
Israel, Japan, Korea,
Nepal, Saudi Arabia,
Taiwan, Russia, Zimbabwe

The “Outer Circle”
Bangladesh, Ghana, India,
Kenya, Malaysia, Nigeria,
Pakistan, Philippines,
Singapore, Sri Lanka,

The “Inner Circle”
USA, UK, Canada,
Australia, New
Zealand

The History of English in Indonesia

In Indonesia, English is a first foreign language. This
means that English is not used as an official language
within educational or governmental administrations.
In the neighboring countries such as Malaysia, the
Philippines and Singapore, English is a second lan-
guage (Lauder, 2008). Therefore, English is only
used in a formal academic context such as in school
or research center.

In fact, it was not until 1955 that English was offi-
cially mentioned by Central Inspectorate of English
Language Instruction in the Ministry of Education
decree (Lauder, 2008). And finally in 1989, The
Ministry of Education (MoE) legally acknowledged
English as the first foreign language and made it one
of the compulsory subjects to be taught at the sec-
ondary level. However, MoE allows it to be taught
from Primary Four until now as EFL (Pusat Kuriku-
lum, 2007).

Notwithstanding its role as a foreign language,
learning English is compulsory for students in Indo-

Figure 1. Kachru’s Three-circle model of World Englishes.
Source: (Kachru, 1992: 356), reprinted in (Jenkins, 2003: 16).
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nesia. Indonesian national curriculum had issued a
mandate stating that English is one of mandatory
subjects to be examined in national examination
along with Mathematics and Bahasa Indonesia.

In higher education institutions, students are
required to master English, especially for gaining
the information needed as part of their final project
writing. Mastery of English is significant to help
students reading international publication related to
their topic of study. The regulation is also applied
for students in Javanese Language Program, such as
in Semarang State University, Indonesia. Although
their final project is written in Bahasa Indonesia and
their topic is Javanese, the department makes it com-
pulsory for the students to involve English-written
journal articles and books as their references.

Reflecting on the phenomena, a problematic
situation will occur when there are two or more
languages come into (Winford, 2003). The situa-
tion will lead into three scenarios: language main-
tenance, language shift, or new language creation.
Therefore, the interaction between the dominating
and dominated languages must be assessed carefully.
If the interaction is not maintained thoroughly, the
dominating language will potentially endanger or
cause any changes to the dominated language, i.e. in
the use, structure, and form.

Interestingly, notwithstanding its effect on local
language, people seem to be very accepting the fact
that English can be expanded widely. Some experts
believe that this is due to media which has central
influence in such conditioning (Joseph & Ramani:
2012). As we can see, the spreading of international
news, Hollywood expansion, and socio-economic
interaction among countries play significant part in
expanding the use of English.

Further, Dalby (2003) explains that when people
stop doing the effort to mitigate the effect, the pos-
sibility is to create a new contact language. This new
language is referred as a mixed or hybrid language.
This circumstance is what probably happens with
English and Javanese with some new terms and code
switching such as in the following sentences “sorry
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ya, aku rak isa mangkat wingi (sorry, I couldn’t go
yesterday)”, “thanks bro, masakane enak!” (Thank
you brother, the food is delicious!) *.

The Existence of Javanese Language

Javanese is one of some indigenous languages in
Indonesia.® As part of a very diverse country, Java-
nese has emerged to be one of the most powerful
language. According to Subroto, et.al, (2007), Java-
nese language is spoken by more than 75,500,000
people and spread across Indonesian provinces, even
in abroad such as Malaysia, Hong Kong, and Suri-
name. The main areas of Javanese language are in
Central Java, Yogyakarta, and East Java Provinces.

Lately, there are many foreigners both foreign
students and visitors who are interested in studying
Javanese language for various purposes. Javanese
language itself is a unique language as it has several
styles or registers depending on social context. Each
style employs its own vocabulary, grammatical rules
and even prosody (Hastangka: 2010). The grammar
and structure of Javanese language relies on the area
where it is spoken and speakers involved within the
context.

Regarding to the styles, Javanese language is
categorized into three major styles, namely Ngoko,
Madya, and Krama. This categorization is based
on the degree of politeness and contextual situation
where the language is used. Ngoko is used informal
speech between friends and close relatives. Madya
is spoken for the intermediary form between ngoko
and karma. And Krama is used as the most polite
and formal style. It is used between persons of the
same status who do not wish to be informal or when
someone is talking to others with higher status.

4 This code switching starts being common to be used by people
both in spoken (daily conversation) and written language (tex-
ting short messages)

5 According to Sugiharto, S., it has been estimated that some
700 local languages in Indonesia are in a moribund state. The
article is entitled “Indigenous language policy as a national
cultural strategy” and published in The Jakarta Post, October
28,2013.
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Table 1: Five-Level System of Danger.

No. Kincade (1991: 160-3) Wurm (1988: 192) Bauman (1980)
(1) | Viable language Potentially endangered language | Flourishing

(2) | Viable but small language Endangered language Enduring

(3) | Endangered language Seriously endangered language Declining

(4) | Nearly extinct language Moribund language Obsolescent

(5) | Extinct language Extinct language Extinct

Krama is also the official style for public speeches,
announcements, etc. (Hastangka: 2010).

For most people, Javanese language is believed
to have high moral values and ethics. The language
contains mystical and philosophical dimensions
which serve as Javanese way of life (Hastangka:
2010). Additionally, the language is also believed as
the expression of tolerance, humility, patience, and
peace (non-violence). Therefore, people who speak
Javanese really preserve the existence from getting
extinct because it is part of their identity.

However, in reality, Javanese language encoun-
ters serious problem. According to Purwoko (2011),
Javanese is considered as an endangered language.
The argument is based on Kincade’s five-level sys-
tems of danger.® The language under this category
means that it is not effectively being passed on to
the next generation due to non-optimal efforts to pre-
serve it.

From the field observation, the reality (as reflected
in school and daily use) seems to be a declining trend
for young generation to speak in Javanese, especially
for higher styles (madya and krama).” Purwoko
(2011) believes that the problem is highly related
to three factors: language maintenance, language

6 The paper was presented in an International Seminar “Lan-
guage Maintenance and Shift. July 2011, Indonesia”

7 Higher levels of Javanese styles are considered difficult and
inapplicable for the daily context as more people just use the
Ngoko style.

Source: Chrystal (2000), reprinted in Purwoko (2011).

shift, and creation of a new contact language. When
society is exposed to new language and culture, lan-
guage interaction is inevitable. When there are two
languages come into contact, a mode dominating lan-
guage will threaten dominated language if there is not
any language maintenance efforts from all parties.

Supporting the findings, Hastangka (2010) men-
tions that there are three main problems in preserv-
ing Javanese languages. The first factor is the limited
number of competent teachers in teaching this lan-
guage, especially dealing with method of teaching
and information technology mastery. The second
factor is the limitation and complexity of learn-
ing material. And the third factor is the stereotype
amongst students that Javanese language is just for
old people.

Reflecting on what has happened to English and
Javanese languages, it is very interesting to inves-
tigate such dichotomous relationship. Some experts
concern that such use of English will eventually put
it as a superior language which can endanger the
existence of local language. Therefore, analyzing the
perception of Javanese education students to view
such power relation of languages is essential to criti-
cally assess their choices and efforts in preserving
Javanese language in their future classrooms.

Research Method

Seeing such dichotomous relation, this study inves-
tigated students’ perception through descriptive
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qualitative approach. There were 30 students par-
ticipating in this study who came from one of public
universities in Indonesia. The students were in their
third year and majoring in Javanese education. The
decision of involving third year students was based
on situation where students were prepared for both
micro teaching in school and final project writing.

The data were collected through interviews and
questionnaires in regard to their perception on the
relation between global and local languages. The
students were then asked to fill in the questionnaires
about both languages and their inherent relations.
The questionnaires were open-ended questions
(simple “yes, no, don’t know” answers with some
follow-up responses). The answers were further
reviewed within a theoretical framework of multilin-
gualism concepts.

Results and Discussion

Students majoring in Javanese education are directed
to be quality Javanese teachers for all school levels
in Central Java, East Java, and Yogyakarta prov-
inces. For example, in Semarang State University
Central Java, since its first establishment, the depart-
ment has been graduating thousands of professionals
as Javanese language teachers.

Each year, approximately 125 freshmen enrolled
in this department. The number shows significant
demand from society to have more Javanese lan-
guage teachers. Within 8 semesters, the students
study some Javanese subjects, both pedagogic and
literature aspects. Among them are Javanese culture,
folklore, introduction to literature and education,
history of Javanese language, micro teaching, final
project, and others.

To be able to finish their degree, the students are
required to write a final project. When their final
project title is approved, their professors will require
the students to look for at least 5 international jour-
nal articles to support their final project. Therefore,
students’ mastery in English for this stage is pivotal.
They must be able to read and write in English in
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order to comprehend the journal articles or books
written in English.

According to field observation, some students
believe the use of Javanese is declining, especially
for the higher level (Madya and Krama). Therefore,
they want to preserve it by being Javanese teachers
and writing final project related to their topic. How-
ever, in order to write their final project, students
must master English to access international jour-
nal articles for their reference. Not to mention, the
expansion of English in entertainment and business
has also influenced young generation to be more
familiar with English as compared to Javanese lan-

guage.

The Power of English and Javanese

Based on the questionnaire, the students believe
that society in general consider English to be more
prestigious. There are 64% of students believe that
English is seen more prestigious by society while the
other 26% say that they don’t know and only 10%
say that Javanese is more prestigious. They argue
that English is globally used as an international lan-
guage. The use of English is not only for academic
purpose, but also for entertainment and communi-
cation in general. They rationalize such perception
because English is manifested as international lan-
guage. The requirement from their department to
cite some international journals written in English
is one of the examples. Besides, the use of English
in mainstream media such as TV, magazines, and
newspapers are getting higher.

However, in terms of philosophical values con-
tained in both languages, 60% students believe that
Javanese language contains more appropriate teach-
ings and values. They also believe that Javanese
language is more polite due to its three styles which
depend on the contextual situation and to whom
they are talking with. In further discussions with the
author, the students agree that English is increasingly
needed as people need to access global information.
When people do not master in English, they will be
eventually left behind. However, the students also
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believe that Javanese language, despite its insignifi-
cant role in global interaction, is still needed because
it teaches them good value and philosophy of life.

Referring to what Edwards (2008) has mentioned,
such phenomenon is called as the “romantic
perspective”.® The students value Javanese lan-
guage to be “language-as-identity-expression”. The
language is used to express people’s identity. The
students in Javanese education consider preserving
Javanese language is not merely as an effort to teach
linguistics domain, but also cultural aspects such as
ideology, culture, and identity as Javanese people.

However, Janks (2010) explains that English
is the medium for cultural and intellectual capital
as well. Culturally, English has come to Indonesia
with the Hollywood-based entertainment business.
Popular music, movies, fashion, and other artworks
have been extremely powerful in driving the trends
in a country, including Indonesia. In addition, social
media growth like Facebook, Twitter, and Instagram
have also made huge impact for current generation
in accessing English.

As an intellectual capital, English is the language
for the advancement of science and technology
Janks: 2010). Two thirds of global traffic for email,
broadcasting, and academic publications are in Eng-
lish. Books and references for academics are mostly
written in English. Therefore, if people want to catch
up with the global current issue, English is presum-
ably the first language to master.

Further, Aitchison (2001) mentions that most of
language changes are due to language contacts; a
situation where a language encounters another lan-
guage. What happens with Javanese is under this
situation. The increasing portion to study Indonesian
and English in school, (they even use English as the
instructional languages) has declined the power of
Javanese to grow. Javanese language, for example,

8 Edwards, J. (2008). The ecology of language: Insight and illu-
sion. In A. Creese, P. Martin, & N. Hornberger (Eds.), Encyclo-
pedia of language and education Vol. 9. Ecology of language
(pp. 15-26). Philadelphia, PA: Springer.

only receives 1 hour meeting (in some schools, it has
2 hours) per week in high schools, while Indonesian
and English have 4 hours meetings.

Inequality between Javanese and English
Notwithstanding the higher regard of students to
Javanese, 80% of the students believe that English
and Javanese languages are not equal. English is seen
more dominant in the current world. This inequality
is presumably caused by the growing expansion of
“Hollywood”.?

One item asking on whether the use of Javanese
is decreasing shows a surprising number. All of the
students (100%) believe that Javanese language is
declining and English is rising. In Indonesia, English
has indeed become more popular. The emergence
of thousands of English-language assisting courses
and programs shows how massive the influence of
English is. Amidst these English language centers,
Javanese language is like nothing to compare.

In academic context, we must say that the oppor-
tunity for students in practicing local language is
very rare. According to Hasangka (2010), the trend
in preserving local language, especially at school
is not satisfying enough. He finds that Javanese
language teachers are still lack of competency and
professionalism. Moreover, Javanese language
handbook for teachers and the opportunity of train-
ing and seminar for teachers in Javanese language
teaching and learning are still lacking.

The decline of Javanese is also caused by a ste-
reotype amongst student that Javanese language is
just for elderly people (Purwoko: 2011). There are
82% of the students who believe that English is more
popular than Javanese language especially for young
generation. The students think that younger genera-
tion has the mentality of “knowing English makes
you cool”. Therefore, it is not uncommon to see
teenagers using English slangs when they commu-

9 English is considered as the medium for cultural and knowl-
edge capital through the expansion of Hollywood-based enter-
tainment business.
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nicate on Fb, Twitter, or other SNSs (thanks, sorry,
on the way, etc). In addition, most students think that
society looks down on Javanese language because
they think that it has “low value” in the global com-
petition.

Not only serving as scientific language, English
is also a language of cultural capital. According to
Bourdieu (1991), cultural capital means dominant
discourses, languages, and knowledge to which
elite groups usually have access. Cultural capital
has potential to be a dominant hegemony which can
overrule marginalized language or groups.

In addition, many Javanese vocabularies have
been lost because they are undocumented (for exam-
ple, household vocabularies). Therefore, there are
not many Javanese vocabularies related with tech-
nology and science. Eventually, Javanese language
cannot be used in scientific writing. Therefore, even
for Javanese scholars, they must learn English in
order to make their findings to be internationally
published.

Several Efforts to Preserve Local Languages
The decline of Javanese and the increase of Eng-
lish trigger the concern from society. There must be
some tangible actions to prevent local language to
be endangered. There are 92% of the students who
believe that government must intensively provide
programs that can empower Javanese language as
local language. However, they are aware that the
responsibility to preserve the language does not
exclusively belong to the government only.

The expansion of English as an international lan-
guage has threatened the existing local languages
around the world. Restriction programs on English
and resistance to the hegemonic impacts of English
by empowering the power of local languages and
literatures are needed as part of the protection for
the local national languages. Government, education
system, and society must work hand in hand in real-
izing the programs. Government must regulate poli-
cies about the use of local language. They also must
provide financial support and periodical monitoring
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program to the policy that they have issued.

In regard to education system, teachers must be
trained how to be a professional instructor of local
language by providing them comprehensive under-
standing through seminar, books, training, and other
programs. Teachers need to comprehend how to
create strategic learning material and curriculum
development which enhance students’ awareness
in practicing their local language. Evaluation and
assessment for the techniques and students’ progress
are important as well.

As community, people should start making some
supporting programs for local language preserva-
tions such as language day and social gathering in
Javanese language. Society, especially family, plays
a central role for young generation to practice and
apprehend both local and global languages.

Conclusion

As conclusion, the study finds that although Javanese
has emerged to be a language of high-level cognition
and knowledge construction, Javanese language is
also considered lesser than English by the students
especially dealing with its significance to access
global information. The students consider English as
an international language that has the power to help
people in accessing knowledge and information. In
addition, English is the most widely-used language
for academic purpose such as books, journal articles,
research finding, etc. Therefore, in order to gain the
knowledge and share their ideas in a global scale,
they must master English, even for Javanese lan-
guage scholars.

Government and society must create programs for
people to preserve Javanese language, as well as to
understand and master English for global interaction.
Education system and national policy also need to
consider some prevention efforts so that the negative
impact of global language expansion can be minimized.
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is a significant limitation on the application of MGTs; the performance of MGT is strongly sensitive to

ambient conditions, and its output and generating efficiency will drop with the increase of the ambient
temperature. This paper presents a novel inlet air cooling method by ejector refrigeration driven by waste gas
heat from the MGT, enhancing the performance of MGT under high temperature condition. First, the influence of
inlet air temperature on the micro gas turbine is analyzed. The experimental results show power output decrease
0.47kW/K. A thermodynamic simulation model of the recuperated gas turbine at full condition is developed with
Matlab/Simulink software. Heat recovered from the exhaust gas drives the ejector refrigeration to cool the inlet air,
the performance of the ejector refrigeration is obtained through numerical calculation under different conditions.
Cooling effect comparison between evaporative and refrigerated cooling methods was carried out under different
meteorological conditions. Results show this novel inlet air cooling method through jet refrigeration driven by waste

@ Micro gas turbine (MGT) is attracting a lot of interest in the distributed generation (DG) market. But there

heat has obvious advantage under high temperature and heavy humidity environment condition.

micro gas turbine, Matlab/Simulink, inlet air cooling, ejector refrigeration

1. Introduction

Micro gas turbine (MGT) is relatively new technol-
ogy that is attracting a lot of interest in distributed
energy system (DES) with the electrical output rang-
ing from 25kW~500kW([1-4]. As a prime mover in
DES, even if MGTs perform low electrical genera-
tion efficiency compared with reciprocating engines
(ICEs), MGTs offer a large number of advantages
like, short construction period, fast response, high
power density, low environment compact, low
operation and maintenance costs and multi fuel
capability. The use of micro turbine is considered
a very attractive option in cogenerations system, to
meet both electrical and thermal energy needs of

residential and non-residential buildings. The per-
formance of MGT largely depends on environment;
high ambient temperature limits the air mass intake
and thus leads to the reduction of power output and
electrical efficiency, compared with the ISO condi-
tions of 1.01 bar pressure, 288K, 60RH[5]. Typi-
cally, a IK rise in the ambient temperature will drop
0.5%~0.9% power output on medium/large GTs[6-
9]. The electrical power output of MGTs is shown
to larger decrease with ambient temperature at a rate
of about 1.22%/K[10-12], due to a reduction of both
air density and volumetric flow. Inlet air cooling
techniques have been studied and applied to reduce
its influence, several methods are available[13]: (i)
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wetted media evaporative cooling (ii) high-pressure
fogging (iii) refrigeration cooling (iv) absorption
chiller cooling. Evaporative cooling methods are
most effectively applied in hot and dry areas to cool
the ambient temperature near to the wet-bulb tem-
perature. Refrigeration cooling methods usually use
the mechanical chiller, which are relatively simple
and reliable in design and operation but require
large electric power. Absorption cooling can recover
energy from the GTs exhausts but are complex sys-
tems requiring expertise in design, operation and
maintenance. Compared with traditional vapor com-
pression refrigeration system, jet refrigeration has a
good advantage of simplicity in construction, instal-
lation and maintenance. Moreover, ejector refrigera-
tion system can be driven by low grade heat without
consuming mechanical energy[14].

In this study, it is proposed to cool the intake air
through the jet refrigeration driven by waste gas heat
from the micro gas turbine. The paper is organized
as follows: the MGT C30 Simulink model under
analysis is presented and the effect of temperature
on its performance is discussed; reports the design
of the jet refrigeration system and the description of

Jet refrigeration system | MGT system NG
1C ombustion )
1£
f 6 L) - 1 Regenerator
- L .
Waste gas Waste gas
B E

inlet duct

|
[
|
|
|
|
|
|
|
[
|
|
I Electricity
|
|
|
|
|
|
I
|
|
|

-

Adr

the refrigeration performance; illustrates the applied
results of this cooling method; finally reports the
concluding remark.

2. Description of the Inlet Air Cooling
System

The schematic of this novel MGT inlet air cooling
system is presented in Fig.1. This system consists
of two parts: jet refrigeration system driven by heat
recovered from the fuel gas and micro gas turbine
C30 system. Air is compressed in compressor and
passes through the regenerator. The fuel is injected
into the combustion chamber and ignition occurs.
The fuel gas passes through the turbine blades
and produce about 28 kW power. The hot fuel gas
increase the refrigerant temperature and transform it
into saturated steam to drive the jet refrigeration sys-
tem to work. The inlet air pass through the refrigera-
tion evaporator part as air cooler before gas turbine
intake reducing temperature and enhancing the per-
formance of MGT under high ambient temperature
condition.

Fig.1 Schematic of ejector refrigeration inlet air cooling driven by waste heat from MGT
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3. The MGT system

3.1 MGT Plant C30

The machine chosen for the analysis was a Capstone
C30 based on a regenerative Brayton cycle. This
system was divided into five main parts: compressor,
regenerator, combustion, turbine, rotor. Each com-
ponent is described individually.

Table 1 Parameters of MGT C30

Fuel Natural gas
Power 28+2kW
Electrical Efficiency 26%

Exhaust Temperature 275°C
Exhaust Gas Flow 0.31kg/s

Net Heat Rate LHV 13.8 MJ/kWh

Nominal full power performance at SO conditions: 59°F, 14.696 psia,
60% RH

A

Tl.‘l'l'l]'l\.‘r'illlll't.‘

@ high temperature

Q3 low temperature

Entropy

0

Fig.2 T-s diagram of micro gas turbine under different
ambient temperature

The effects on the entropy-temperature diagram
of the micro gas turbine utilizing a regenerator
is presented in Fig 2. Air at ambient conditions is
drawn into the compressor, where its temperature
and pressure are raised (a-b). The high-pressure air
leaving the compressor can be heated by transferring
heat to it from the hot exhaust gases in regenerator
(b-c). The air proceeds into the combustion chamber,
where the fuel is burned at constant pressure (c-d).

The resulting high-temperature gases then enter the
turbine, where they expand to the atmospheric pres-
sure while producing power (d-e). The exhaust gases
leaving the turbine are thrown out (e-f). As ambient
temperature 7 decreases the cycle (a-b'-c’-d"-e-f")
is shown in Fig 2, the MGT power output increases.

3.2 Gas Turbine Model Analysis and simulation
The micro gas turbine C30 was developed with Mat-
lab/Simulink software. The each component’s math-
ematical model and solving procedure are described
as follows.

(1) Compressor

The centrifugal compressor in design condition
was modelled using the nominal pressure ratio 8,
the air mass flow rate 772, inlet air temperature 7',
air adiabatic exponent & , air specific heat capacity
¢, ,~1.004 kJ/kg-k). The temperature T', at the out
of the compressor and the power consumption P,
can be caculated by means Eqs (1) and (2)

k-1

T,=T,p"" (M
P=mc, (-T) ©
Some modifications are needed to describe the

off-design behavior of the compressor, the following
performance formulas for compressor are proposed.

m T
22 me=—2>2_ (3
ﬁc,O ma,O\/E

Py

n
- \/?l 7_7 _ 77y,c (4)
e ny,c,O

The air mass flow can be calculated by equations:
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- 2
B =c mitc, matc, )

77yc:|:1_c4(1_n)2:|n_c(2_ ’:lﬂ) (6)

Ma Ma
where
c Nne ( )
1= — 7
p(l—_ﬂ)+nc(nc—m)2
¢, =L ®
p(==)+ne(ne—m)’
. 2
. %Z ne—m’ ne ©)
p(l—f)+n¢(nL—m)2
ne
¢, =03 (10)

Typical value for compressor in design
condition £ =4.0, inlet air temperature 7' | =288.15K,
air mass flow 1, =0.31kg/s, compressor efficiency
n,.0=0.80, p=1.8, m=1.8>'.

(2) Turbine
The parameters of radial turbine are: inlet pressure
P, inlet temperaature 7', turbine pressure ratio f8,

gas mass flow 72 .

Turbine pressure ratio :

Power output of turbine:
— 12
W _mfcp,f(y; _7;8) ( )

Outlet temperature of turbine:

ro——ta (13)

ge 7, (kD)

ﬂt k

n, is the pneumatic efficiency of the system, which
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takes into account the pressure drops due to combus-
tion and regenerator, 7, is the hydraulic efficiency.
Typical data value are assumed ¢ =1.091kJ/(kg-k)
Some modifications are needed to describe the
off-design behavior of the turbine, the following per-
formance formulas for turbine are proposed.

mf\/i

) —
my=—Po_ a0t Buo A 2S
Mo Tao n pa \Bo=/ (14
P

d,0

n

i - 7[ 7[ - 1,
ny,t:{l‘s(l—nf)z]fi—(z—?—) (5

my my 0

T

Commonly £=4.0, s=0.3[15,16].

(3) Combustion chamber

The parameters of interest for the combustion cham-
ber are: air inlet temperature 7, fuel mass flow
m,,air and fuel mass ratio a, energy conservation are
used to caculate the outlet temperature 7', .

T, =1+ BH g
(I+a)c,,
a=m,[m, (17
w,=mLHY, (18)

(4) Regenerator

The inputs for this modeling block are: inlet exhaust
gas temperature 7', inlet air temperature 7', ¢ is
ge b re
the efficiency of the regenerator, T’ is the outlet tem-
perature of the air exhaust from the regenerator.

T=6.T,~T)+T, (19
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(5) Rotor

The electrical power output and efficiency can be
caculated by means of equation (21) and (22). P,
P_and P are the mechanical power produced by
turbine, the mechanical power required by compres-
sor and power deliverd to shaft, and 7, .., 77,, are the
power generator efficiency and electrical efficiency
respectively.

P =P-P (20)

m t c
P
B, =— 1)
nel,PG
_Li 1000
Mg = P x100 (/10 4 (22)

Table2 List of data input for the model

Parameter U.m. Value Source
b - 4.0 Datasheet
0, . 0.80 0.80[171]6(;.82[15-
i, ) 082 0.83[171]6(}.85[15-
n, - 0.99 0.99[15-18]
n, - 0.89 0.89[15,19]
Ny pe - 0.86 0.85[15]0.87[16]
€, - 0.82 Datasheet
a kg/kg 135.30 Datasheet
m, kg/s 2.24x10-3 Datasheet
\% m*/h 12.0 Datasheet
LHV, MJ/kg 49.24 Datasheet

Condition 101.03kPa, 293.15k, natural gas den-

sity 0.6733kg/m?, Composition of the natural gas :

N,-2.1579, 0,-0.4094, C -94.0917, C,-1.5142,

C0,-0.0431, C,-0.6353, i-C,-0.2876, n-C-0.3753,

i-C.-0.1651, n-C.-0.1914, i-C-0.0373, n-C.-0.0193,

i-C.-0.0240, n-C.-0.0065,2C -0.0408.

Air specific heat capacity %

¢, = 8314 3 653-1337x10°T, +3.294x10°T>
© 28.97

~1.913x107°T2 +2.763x107°T*)

A Simulink model was developed with the ther-
modynamic cycle process and parameters of each
component. The model shown in Fig.3 consists of
compressor, turbine, regenerator, combustion and
generator. The aim is to show the effect of inlet air
temperature on C30 power output by real time input
from 0 to 45 represent the simulation inlet air tem-
perature value.

Simulation performance results for the inlet air
temperature slow increase for the MGT C30 are
represented in Fig.4-5, the comparison of the silmu-
lation data and experimental results under different
inlet air temperature, Fig6.

Fig.6 reports the electrical power output as a
function of the inlet air temperature. The blue dots
refer to the experimental data carried out under dif-
ferent ambient conditions. The black line refers to
the simulation results. It is clearly visible in the
data series showing power output decrease trend
with the increasing inlet air temperature. Experi-
ment data shows that about 0.47kW power output
drop for every 1 K temperature increase. Simulation
data has a similar trend of 0.23kW/K. Experimental
data shows inlet air temperature has a greater effect
on power output than simulation condition. Micro
gas turbine C30 output decreases sharply under the
high ambient temperature, power can only reach
18.71kW at the inlet air temperature of 38.50 °C,
about 35.50% reduction compared with the ISO con-
dition.
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4. The Ejector Cooling System

There are three main types of heat-driven cooling
technologies: absorption, adsorption and ejector
refrigeration. Jet refrigeration has a good advantage
of simplicity in construction, installation and mainte-
nance, which can be driven by low grade heat source
such as solar and waste industrial heat and enables
the reduction of the mechanical work requirement.
[19,20].

4.1 Description of the Ejector Refrigeration
Cycle

A ejector refrigeration system employs an ejector
to fulfill the function of a compressor, which can
be seen in Fig.7. This mainly consists of four parts;
primary nozzle, suction chamber, mix chamber and
diffuser. The high pressure hot refrigerant gas from
the generator enters the primary nozzle, expands,
accelerates and reaches the supersonic state. At the
exit of the nozzle, the high velocity gas enters the
suction chamber, creating an area of low pressure
at the secondary entrance of the ejector into which

Pn'mJa:rL»x\/‘

Nozzle
flow

T

Second flow

— -
Mixing

chamber
—

Suction

chamber Diffuser ——»

Fig.7 Schematic view of ejector structure

Mixed flow
to condensor

the fluid from the evaporator is entrained. The two
fluid begin to mix in the mixing chamber undergoes
a shock and increase the static pressure and become
subsonic. Then the mix fluid flows into the diffuser
with an additional pressure lift, the flow finally dis-
charges into the condenser and becomes fluid state.

An ejector refrigeration cycle is a thermo-com-
pressor cycle, the compressor effect is achieved
using low grade heat source supplied to generator.
Fig.8 shows a schematic diagram of the jet refrig-
eration system, consisting of ejector, condenser,
evaporator, generator and a circulation pump. As
is shown in Fig.8 the mixed fluid discharged from
ejector becomes condenser fluid by rejecting heat to
environment. One part of the mixed fluid enter the
evaporator after passing through the throttle value,
where it evaporates and produce the refrigerating
effect (3-1-2). The other part is lifted to the generator
via the pump and be vaporized by the delivered heat
energy then the high pressure vapor enter into the
ejector again (3-4-5). The two parts of fluid mix in
the ejector, complete the cycle.

Generator

Pump

(Pa) Z
4 Pg

3 6 Ejector
Condensor 4‘>:|<7 3
Pc

Value

Evaporator

|

1 2

Fig.8 Ejector refrigeration cooling cycle

|

Pe

83



LI Yanxue, RUAN Yingjun, LIU Qingrong

4.2 Mathematical Modeling and Performance
Criteria
The coefficient of performance (COP) can be defined
as the ratio of the refrigerating capacity to the heat
supply to the generator

The cooling capacity obtained at the evaporator is
determined as follows:

O =m(h—h) 23

The heat input to the generator:

O, =m,(hs—h,) (24)

Performance of the ejector is evaluated by the
entrainment ratio, defined as mass ratio of the sec-
ondary to primary flow rates:

me
= (25)
mg

The coefficient of performance of the jet cycle is
calculated as the thermal ratio of cooling capacity
over generator capacity:

Neglecting the pump work, the COP of the refrig-
eration cycle is:

0
COP==< 27
@) 7

g

The COP can be defined as:

h—h
COP=w—=—~L (28
h_h (28)

5 Ty

The ejector performance simulation is carried
out based on the one-dimensional constant pressure
model. Huang[22,23] postulated a one dimensional
model to analyze the ejector performance, which
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shows a good agreement with the experimental data.
R141b shows a good performance compared with
most refrigerant, which have been certified by many
researchers[22,23,24,25], in addition the condenser
pressure of R141b is closely to the ambient condi-
tion and we selected R141b as the work refriger-
ant. To obtain the system COP, a computational
procedure based on C++ with iteration process was
developed to calculate the entrainment ratio @ and
the refrigerant properties were taken from the NIST
database[26]. In the resent analysis, efficiencies of
primary nozzle, secondary nozzle and diffuser were
selected as 7 =095, =085, 7,=085 suggested[22].

Fig.9 (a)-(b) show the effects of evaporator tem-
perature on entrainment ratio w and COP under
different generator temperature with a condenser tem-
perature 30 °C. An increase in the 7] leads to a rise in
both w and COP. This is because refrigerant R141b
saturated evaporation pressure increases with the cor-
responding evaporator temperature increasing, leads
to the increase of the mixed flow pressure in ejector
mix chamber. The rise of pressure difference between
the mixing chamber and the diffuser outlet, leading to
a higher entrainment ratio @ and improving the coef-
ficiency of refrigeration performance.

Fig.10 (a)-(b) show the effects of condenser
temperature on entrainment ratio @ and COP under
different evaporator temperature with a genera-
tor temperature 90 °C. An increase in the 7' leads
to a decrease in both w and COP. This is because
refrigerant R141b saturated condenser pressure
increases with the corresponding condenser temper-
ature increasing. The decreasing pressure difference
between the mixing chamber and the diffuser outlet,
leads to a decrease both @ and the coefficiency of
refrigeration performance.

5. Case Study

To get a better understanding of the inlet air process,
one often refers to the psychometric chart. Fig.11
illustrates the various psychometric processes appli-
cable to an inlet air cooling unit[7,27]. Evaporative
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Fig.9 Effect of evaporator temperature on the system performance for Tc=30°C
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Fig.10 Effect of condenser temperature on the system performance for Tg=90°C

cooling is based on the evaporation of water in the
intake air of the gas turbine. As water evaporates, the
latent heat of evaporation is absorbed from the sur-
rounding air. As a result, the air is cooled undergoes
the constant enthalpy humidification process. Evap-
orative cooling is most suited to hot dry areas as it
uses the latent heat of vaporization to cool ambient
temperature from the dry-bulb to the wet-bulb tem-

perature. Refrigeration cooling can reach a cooling
temperature below the wet bulb, first the air temper-
ature drops while the relative humidity continues to
rise until its dew point temperature is reached (a-b).
A further cooling process(b-c) continues removing
the latent heat of the condensation of the water in the
air until it reaches the desired temperature point c.
The total refrigerating cooling load includes the sen-
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Fig.11 The air cooling process on psychometric chart
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Fig.13 Cooling load variation from June to September

sible heat of air and the heat required to be removed, to
condense the moisture contained in the air:

Qt = ma (Qsensible + Qlatent) (29)
Qlatent = ha - hd (30)
Qlatent = ha - hd (3 1)

h,, k, and h, are the enthalpy of air at points a, ¢
and d respectively.

The cooling load calculation procedure is as
follows: the climate data [28] in Shanghai City of
average day of each month (June-September) are
calculated. Twenty-four pairs of data (temperature
and relative humidity) represent an average day,
Fig.12. Cool the inlet air temperature down to 18 °C,
the cooling loads composed of sensible and latent
heat in different months are presented in Fig 13. It
can be clearly seen that the contribution of latent
heat is comparable to sensible heat, especially in
August. This is because the high relative humidity of
the air in Shanghai during hot months.

Evaporative cooler effectiveness is given by:

E= Tipg —Tops
T _T (32)
1D~ ‘owB
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750 1

Power outputs /kW
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Fig.14 Comparison power augment performance with
different cooling methods

Where 7' is inlet air temperature, 7, is exit tem-
perature of evaporative cooler; DB is dry bulb, WB
is wet bulb. A typical value for evaporative cooling
effectiveness £ is 85-90%][29,30,31]. The inlet air
temperature drop assuming an effectiveness of 0.9,
is given by

AT, = 0'9'(7;,03 _Tz,WB) (33)

Cooling load of MGT C30 variation from June to
September can be seen in Fig.13. The average daily
maximum hourly cooling load 10.23 kW occurs at
3:00 PM in July with average dry temperature 30°C.
Recovering part heat from the waste gas driving the
ejector refrigeration to work can really cover the
cooling load under the design condition of evapora-
tive temperature 10°C, generator temperature 85°C,
the calculation COP=0.378. As the inlet air tem-
perature increase, the experimental results analysis
show that the power output of C30 drop 0.47 kW/K.
Assuming the evaporative effective is 0.9, Fig.14
shows the technical results obtained with the appli-
cation of evaporative and ejector refrigerating cool-
ing methods.

Evaporative cooling method generally has a good
effect during September due to the relatively low
temperature and humidity weather condition and the
total power augment can increase 5.4%. The power

augment become slightly with the increasing of
temperature and humidity with evaporative cooling.
However, jet refrigeration cooling method shows a
good inlet air cooling performance, the total power
monthly augment capacity can reach 24.8%, 23.5%
in July and August respectively. According to the
results, the ejector refrigerating cooling method has
a good advantage over evaporative cooling method
on gas turbine power augment under higher temper-
ature and humid weather condition.

6. Conclusion

A thermodynamic analysis of MGT C30 jet refrig-
eration inlet air cooling driven by recovering waste
gas heat systems has been carried out. The results of
the calculation suggest the following comments:

The performance of MGT C30 is particularly
sensible to the ambient inlet air temperature whose
increase determines a significant loss 0.47 kW in
terms of experimental performance, even higher
than that of large sized GTs as documented in sev-
eral works. Modeling and simulation of C30 was
developed with Matlab/Simulink, the power outputs
of turbine reduce much greater compared with the
work consumption of compressor, leading to the
decrease of net power output, simulation results
have a good agreement with experimental data.

The effect of some main parameters on ejector
refrigeration performance with refrigerant R141b
was investigated: COP increased with both increasing
generator and evaporator temperature, and decreased
with condenser temperature. Heat recovered from the
exhaust gas drives the ejector refrigeration to cooling
the inlet air, the performance of the ejector refrigera-
tion is obtained through numerical calculation under
different conditions, which can really cover the inlet
air cooling load under design condition.

Cooling effect comparison between evaporative
and refrigerated cooling methods was carried out in
Shanghai city. Ejector refrigerating cooling method
driven by waste gas has obvious advantage under
high temperature and heavy humidity environment
condition.
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@ The first six years of birth is the most crucial stage in the lives of children. It is during this stage that
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physical, mental and emotional developments take place. Thus, it is important for children to be provided
with a stimulating environment to ensure their proper total development. Child rearing at this sensitive part
in their lives should never be undermined.

Child rearing should be the sole responsibility of parents. However, due to the needs of the times, most parentsin
the Cordillera need to farm or look for piece work for a living oftentimes leaving their children in the care of substitute
caregivers such as day care workers. Under the Early Childhood Care and Development (ECCD) Act (R.A. No. 8980,
s. 2002), the Local Government Unit (LGU) s are mandated to provide the early education and development services,
in collaboration with the Department of Social Welfare and Development (DSWD) and other stakeholders, thereby
responding to the children’s needs in a holistic way and achieve greater or sustainable impact. On the part of the
LGUs, they give financial support to the children’s programs.

This study analyzed the socio demographic profile of 489 day care children enrolled in the 45 selected day care
centers in CAR for the school year 2014 — 2015. The result showed that most beneficiaries of the day care service
programs are males. Most of them entered school at 4 years old. Majority of the parents are young adults in their 30's,
high school graduates with farming as their means of livelihood. With this kind of situation, the day care program of
the government is the solution through the support and caring hands of the day care workers. The day care workers
considered the program very helpful and satisfying.

\GULICEN day care children, day care services, farming families, socio economic condition, day care workers

Introduction

Background of the Study

The first six years of birth is the most crucial stage in
the lives of children. It is during this stage that phys-
ical, mental and emotional development take place.
Thus, it is important that children are provided with
a stimulating environment to ensure their proper
total development. Child rearing at this sensitive part

in their lives should never be undermined.

Child rearing should be the sole responsibility
of parents. However, due to the needs of the times,
most parents in the Cordillera need to farm or look
for piece work for a living oftentimes leaving their
children in the care of substitute caregivers such as
day care workers.

Our day care workers are indeed a big help to
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working parents. I commend their support and car-
ing hands for parents taking active role in providing
supplemental parental care to young children. (Soli-
man, C.J. 2002).

As embodied under this law, ECCD today
attempts to integrate interventions in health, nutri-
tion and early education so as to achieve greater
impact and respond to children’s needs in a holis-
tic way. The day care worker monitors the child’s
immunization, growth and nutritional status.

Prior to the devolution, DSWD was the main gov-
ernment agency involved in psycho-social develop-
ment efforts through early education through its Day
Care Service and the Parent Effectiveness Program.

Since devolution, the local government units
have been mandated to provide the early education
services previously provided by DSWD. DSWD’s
role is now more in policy development, coordina-
tion, monitoring, training, technical assistance and
accreditation. At the Central Office, DSWD’s activi-
ties for children are divided among three Bureaus:
the Bureau of Child and Youth Welfare which sup-
ports the Day Care Service Program; the Bureau of
Family and Community which supports the Parent
Effectiveness Service (PES); the Bureau of Emer-
gency Assistance, which supports the nutrition ser-
vice for malnourished children.

As of March 1994, there are 20,211 Day Care
Center (DCC)s established all over the country,
covering 17,211 barangays or 41% of all 42,144
barangays. These DCCs served 1,051,362 preschool
children. Out of the 20,211 DCCs, 16,558 Or 81.92%
were accredited by the Department of Social Welfare
and Development.

In terms of training, 16,770 day care workers and
2,592 day care worker trainers and 17 supervisors;
2,517 PES volunteers/trainers; 3,000 direct service par-
ents on proper child rearing principles and techniques
and practices have been trained as of March 1994.

While efforts have generated positive results
towards addressing children’s basic learning needs,
programs coverage remains limited. In 1991, out of
the total 11.56 million 0—-6 population, only 30.6%

90

or 3.537M were reached by the various early child-
hood care and development services.

The department has strengthened its advocacy
for the implementation of RA 6972—an Act estab-
lishing DCCs in every barangay and municipality
resulting in the increased number of day care cen-
ters after devolution. The quality of the program
and its curriculum needs to be upgraded, along with
the quality of training of day care workers. We have
recently included in our curriculum early detection
of disability and child abuse as well as children’s
right education as part of our commitment to the UN
Convention on the Rights of the Child. Further, the
establishment of other forms of day care like home
based/family day care, child minding and supervised
neighborhood play, to expand the implementation of
ECCD and the use of innovative methods to reach
more children and their parents needs to be pursued.

Collaboration and coordination among govern-
ment and non-government organizations as well as
the private sector at the local level is imperative if
we are to reach more preschoolers particularly in
remote areas and depressed barangays. (Balanon, L.
1994)

Statement of the Problem

This study aims to present the implementation of the
day care services and programs for farming families
in Cordillera Administrative Region (CAR)—Philip-
pines. It specifically seeks to answer the following
problems/questions:

1. What are the levels of attainment of objectives
of the day care services program relative to the socio
demographic profile of day care parent’s beneficia-
ries in CAR - Philippines?

2. Are there differences in the level of effective-
ness of the implementing strategies used in the day
care services program if the extent of attainment of
the objectives is considered?

3. Are there differences in the degree of serious-
ness of problems encountered and solution employed
if the level of effectiveness of implementation strate-
gies used is considered?
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Objectives of the Study
The study had the following objectives:

1. Describe the socio demographic profile of par-
ent beneficiaries of the day care service program to
their children attending.

2. Determine the extent of attainment of the
objectives of the day care services and programs in
CAR-Philippines.

3. Analyze the level of effectiveness of the imple-
menting strategies of the day care services program.

4. Determine the relationship between the level of
effectiveness of the implementing strategies of the
day care services program and extent of attainment
of objectives.

5. To evaluate the degree of seriousness of prob-
lems encountered by the implementers and identify
solutions of the day care services program.

Importance of the Study

The results of the study can greatly contribute to the
government agencies such as the LGU’s and Non
Government Organizations (NGO’s). These agen-
cies will benefit through the research by having
knowledge on the implementation of the day care
services program.

According to Republic Act No. 6972 which was
begun and held in Manila in 1990, there is an act
establishing a day care center in every barangay,
instituting therein a total development and protection
of children program appropriating funds therefore
and for other purposes. In relation to the research,
day care personnel will gain knowledge on how ser-
vices can be provided according to the needs of the
children.

The results of the study can be used in finding
solutions to problems that may arise in handling a
day care center and its personnel through the vari-
ables that will be studied.

From the response of the day care workers, par-
ents and guardians of day care enrolled children
whether it be positive or negative reaction shall
serve as a basis for possible suggestions and recom-
mendations on how to further improve and how to

effectively implement the day care services program
and also draw possible measures in order to increase
employee participation in this program.

This study can be used by the Department of
Social Welfare and Development (DSWD). They
will have the necessary information and ideas on
how to improve further the implementation of the
day care services program. With respect to the gov-
ernment officials and local government units (i.e.
city, province, municipal, barangay) they would be
able to appreciate the importance of the day care
services program in the physical, social, intellec-
tual, psychological, and spiritual development of
preschoolers such that it would be possible for them
to assist the implementation of the day care services
program. Also legislative support would add subsi-
dies which would amount to the improvement and
upgrading of the day care services as a whole.

Researchers and students interested in similar or
related topics and areas of interest will directly be
benefited by referring this research proposal in situa-
tions where it can be used as a reference.

Scope and Delimitation of the Study

This paper is confined to a study on the implemen-
tation of day care services and programs for farming
families in the Cordillera Administrative Region
(CAR)—Philippines for the school year 2014 -2015.
The substantive content of this research includes

> ¥y

Fig.1 Day care children with day care worker
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the socio demographic profile of the beneficiaries
of the day care services program; the programs and
services and the extent of implementation; the level
of effectiveness and techniques and approaches used
in the implementation; the problems encountered by
the implementers and the beneficiaries and lastly the
solutions and recommendations as suggested by the
implementers and beneficiaries.

Conceptual Framework

“The kind and quality of care given to a child during
the first six years of life determine what he will be as
a youth and as an adult.” (Steele, 1973)

The parents are the primary persons who are to
take full responsibility of realizing this aspect in a
person’s total growth and development. It is at this
stage when parents should be around to mold the
physical, intellectual, emotional and psychological
development of the child. As the child grows, the
parents are there to see that his needs are met, his
sense of right and wrong guided, his physical growth
monitored, and his learning adequate.

But with the many changes happening especially
on parenting and the role of the mother in the home,
it is not possible that parents are always there to
monitor a child’s growth and development. One
very important change is the role of the mother. In
the past, as always, she took the role of housewife,
mother, housekeeper all at the same time. At present,
she not only is a wife, a mother, and a housekeeper,
but also an income earner, that is, she also works to
help out in the daily household expenses. Since both
parents are working, the child’s growth and develop-
ment is not closely monitored on a full time basis
anymore. When parents are not there, the child is left
to the care of close relatives, the maid, or the neigh-
bors. This being the case, the kind of caring parents
want for the child is amiss. So even in their absence,
parents wants an alternative entity or person to more
or less fill up the “vacuum of caring” resulting from
their absence. For they know that these years, the
first six years of life, are very crucial in a child’s
growth and development

92

One alternative is the provision of day care ser-
vice program through establishing a day care center
in every barangay in order to cater to the needs of
children. It is because a day care service is the provi-
sion of supplemental parental care to 0—6 year old
child who may be neglected, potentially neglected
during part of the day when parents cannot attend to
his needs. (Steele, 1973) A day care center provides
the following objectives: 1) physical development 2)
development of personal abilities 3) ability to handle
human relations 4) development of creative and ana-
lytical ability, 5) development of spiritual and social
values and 6) provision of comfort and safety.

With all of the above objectives and provisions
of day care services, parents feel comforted and safe
that in their absence and in their temporary inability
to physically provide immediate care to their chil-
dren, they have the day care center to turn to.

The conceptual paradigm of the study is shown in
Table 1.

The independent variable is the factor which is
measured, observed and selected by the researcher
to see its effects to an observed phenomena. (Steele,
1973)

The independent variables of the study are the
Socio Demographic Profile of the parent beneficia-
ries of the day care services program.

Dependent variable is the factor which is manip-

Independent Intervening Expected
Variable Variable Output
-Socio - Extent of - Extent of
demographic implementation Attainment
profile of of the Day Care -Fully Attained
the parent | 5| Services Program | | -Highly
beneficiaries - Problems Attained
of the Day - Status of -Moderately
Care Services implementation Attained
Program and of the Day Care -Slightly
children Services Program Attained
-Not Attained

Degree of seriousness of problems and
solutions employed

Table 1 Conceptual Paradigm showing the relationships of
variables included in the study
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ulated and observed to determine the effect of the
independent variable to the observed phenomena.
(Steele, 1973)

For this research study, the dependent variable
is the extent of attainment whether fully attained,
highly attained, moderately attained, slightly
attained and not attained.

Intervening variable is the variable which theo-
retically affects the observed phenomena, but can-
not be seen, its effects can only be inferred from the
effects of the independent variable to the observed
phenomena. (Steele, 1973)

The intervening variable for this research is the
extent of effectiveness of implementation of the day
care services program, problems and the status of
implementation of the day care services program.

Objectives of the Day Care Services Program
* Comfort and Safety

* Inculcation of Spiritual/Social values

* Physical Development

* Human Relations

* Personal Abilities

Programs and Services

1. Day Care Service Program

It refers to the services that promote the conditions of
care, socialization and education in the home or com-
munity that enhance a child’s total development. It
also includes the provision of health, nutrition, early

Fig. 2 Day care children listen to a day care worker

education, psycho-social and other services that pro-
vide for the holistic needs of day care children.

2. Parent Effectiveness Service (PES)

This is the provision of expansion of knowledge and
skills of parents and caregivers on parenting to be
able to respond to parental duties and responsibilities
on the areas of early childhood development, behav-
ior management of younger and older children, hus-
band-wife relationships, prevention of child abuse,
healthcare and other challenges of parenting.

Fig. 3 Day care parents undergo training on effective
parenting

3. Supplementary Feeding Program
It is the provision of food, supplement and energy
and other nutrients missing from the diet of those

Fig. 4 Supplementary Feeding for Day Care children
prepared and cooked by parents

93



Marlon B. Baso, Ph. D., Raberto K. Canuto, Freda Pacsi, Jeffrey Caticat, Dandy Carbonel

who have special nutritional requirements to prevent
malnutrition through the reduction of the nutrient
gap between an individuals actual consumption in
his or her requirement (WHO, 1997).

CAR Situationer
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Based on the 2005 Regional Situationer of Social
Welfare and Development of DSWD-CAR,
Baguio City, there are 34,901 or 84% enrolled
in the different Day Care Centers in the different
municipalities/city in CAR while 16% or 6,591
by public and private pre-schools. Out of the
1,176 barangays in CAR, there are 1,676 estab-
lished day care centers be it permanent or tempo-
rary with 1,446 day care workers. As per record
out of the 1,446 DCWs, there are 1,030 DCW’s
accredited by DSWD.

Apayao

Wi nceE
[fugao

CORDILL EFRA
ADMIMNISETRATNE
REG IO

Fig. 5 Map of Cordillera Administrative Region

Benguet Situationer
* In the Provincial Local Development Plan for

Children (2005-2025) of Benguet Province,
it appears that for the school year 2002-2003,
all the barangays in the thirteen (13) munici-
palities of Benguet have at least one or more day
care centers in every barangay. Comparing the
number of day care centers with the number of
barangays, Itogon have the most with at least 5
in every barangay followed by Kibungan (4) and
Mankayan, La Trinidad, Kapangan, which have at
least 3 DCCs in each barangay. The rest of the
municipalities have two each, except Buguias,
Kabayan and Sablan which have only 1 day care
center in each barangay.

The province of Benguet has a total of three
hundred sixty eight (368) day care care centers
excluding the inactive centers as of the school
year 2002-2003. These day care centers are either
permanent or temporary in nature. Permanent
structures are exclusively for day care centers.
These were constructed either through special
projects, Local Government Unit (LGU)’s initia-
tives and/or through Non Government Organiza-
tions or in most cases; these structures are built
from national funds with counterpart of the LGU
and parents concerned. On the other hand, tem-
porary day care centers can be found in schools,
barangay halls, clinics, churches or any available
private houses.

Kapangan Situationer
* In the municipality of Kapangan, Benguet for

the school year 2014-2015, there are 45 day care
worker (DCW)s, out of the 45 DCW’s, 43 DCWs
are accredited by DSWD. There are 30 permanent
day care centers established while the 15 DCCs
are being conducted in schools, multipurpose
hall and others. There were 489 day care children
enrolled.
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Methodology

The study was conducted in the 15 barangays of
Kapangan, Benguet namely barangays: Balakbak,
Beleng-Belis, Boklaoan, Cayapes, Central, Cuba,
Datakan, Gadang, Gaswiling, Labueg, Paykek, Pon-
gayan, Pudong, Sagubo and Taba-ao. The munici-
pality of Kapangan has 45 day care centers with
489 enrolled day care children for the school year
2014-2015.

The respondents of this study are the 45 day care
workers assigned in the 15 barangays of Kapangan,
Benguet and the 489 parents of day care children
enrolled in the 45 day care centers for the school
year 2014 -2015.

A descriptive normative type of research ques-
tionnaire was used to gather data. The questionnaire
made used of the open-ended and closed type of
question. The copies of the questionnaire were dis-
tributed by the researcher personally after obtaining
permission from the concerned authorities.

The 5—point Likert scale was used to describe the
objectives of the day care service program.

Assigned Value | Descriptive Value Description

5 4.50 and above Fully Attained

4 3.50-4.49 HighlyAttained

3 2.50-3.49 Moderately Attained
2 1.50-2.49 Slightly Attained

1 1.49 and below Not Attained

The 5-point Likert scale was also used to describe
the implementing strategies in the day care service
program.

Assigned Value| Descriptive Value Description

5 4.50 and above Very Much Effective
4 3.504.49 Much Effective

3 2.50-3.49 Moderately Effective
2 1.50-2.49 Slightly Effective

1 1.49 and below Not Effective

The 5-point Likert scale was also used to describe
list of problems in the implementation of the day
care service program.

Assigned Value | Descriptive Value Description

5 4.50 and above Very Much Serious
4 3.50-4.49 Much Serious

3 2.50-3.49 Moderately Serious
2 1.50-2.49 Slightly Serious

1 1.49 and below Not Serious

ILOCOS SUR

KAPANGAN

BENGUET

Fig. 6 Map of Kapangan, Benguet

Statement of the Problems

1. What are the levels of attainment of objectives of
the day care services program relative to the socio
demographic profile of day care parent beneficia-
ries in the Cordillera Administrative Region?

2. Are there differences in the level of effectiveness
of the implementing strategies used in the day
care services program if the extent of attainment
of the objectives are considered?

3. Are there differences in the degree of seriousness
of problems encountered and solution employed
if the level of effectiveness of implementation
strategies used are considered?
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Objectives

1. Describe the socio demographic profile of parent
beneficiaries of the day care service program to
their children attending.

2. Determine the extent of attainment of the objec-
tives of the day care service program in CAR.

3. Analyze the level of effectiveness of the imple-
menting strategies of the day care service pro-
gram.

4. Determine the relationship between the level of
effectiveness of the implementing strategies of the
day care service program and extent of attainment
of objectives.

5. To evaluate the degree of seriousness of problems
encountered by the implementers and identify
solutions of the day care service program.

Importance of the Study

1. Contribution to the Government agencies and
NGO’s .

2. Result of the study can be used in finding solu-
tions to problems that may arise in handling day
care service program.

3. From the responses of the day care workers and
parents whether it be positive or negative reaction
shall serve as a basis for possible suggestions and
recommendations on how to further improve and
how to effectively implement the day care ser-
vices program.

4. Researchers and students interested in similar or
related topics in areas of interest will directly be
benefited by referring this research proposal in
situations where it can be used as a reference.

Results And Discussions

The results show that most of the beneficiaries of
the day care service program are males and most
of them entered the day care service program at the
age of 4 years old. Almost of the day care children
who entered the day care service program are right
handed. While for the number of siblings, it was
found out that an average of 4 siblings per family
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Fig. 7 Day Care Children enrolled in the Day Care Center

and as to the nutritional status, most of the day care
children are nutritionally fit.

For the parents of the day care children, majority
of the fathers are in their mid thirty’s or 35 years old
while for the mother with more or less than 35 years
old. While for the parent’s educational background,
majority of the fathers of the day care children were
elementary graduates while their mothers were high
school graduates. The parents occupation, major-
ity of the father’s are engaged in farming while the
mothers are simply housewife and most of them are
beneficiaries of the Pantawid Pamilyang Pilipino
Program (4Ps).

Comfort and safety, one of the objectives of the
day care service program was perceived by the
respondents as the main reason why parents enrolled

Fig. 8 Parents of Day Care Children attending meeting
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Fig. 9 Day Care Children playing with the guidance of the
Day Care Worker

their children in the day care service program. In
terms of relationship between the objectives of
day care service program and the effectiveness of
the implementing strategies, objective comfort and
safety and the implementing strategy of the organi-
zation of day care service group and other activities
related to the welfare of the day care children is very
much significant.

Attending meetings and seminars hosted by
the MSWDO were perceived by the respondents to
be very much effective. Financial constraints seems
to be the most pressing problem in the day care ser-
vice program which coincides as to the remedial
measures for the improvement of the day care ser-
vice program is to increase the honorarium of the
day care workers.

Fig. 10 Day Care Workers attending meeting facilitated by
the MSWDO

Fig. 11 Day Care Parents attending seminar on Effective
Parenting

The level of effectiveness markedly relates to the
extent of attainment of the objectives and the orga-
nization of day care parents service group. The other
activities related to the welfare of children greatly
relate to the objective on comfort and safety.

Financial constraint is the most pressing problem
in the Day Care Service Program. The low honorar-
ium and the lack of funds suggest that the Day Care
Workers are much unhappy of the situation.

Fig. 12 Day Care Center at Catiaoan, Gaswiling, Kapangan,
Benguet funded by DSWD-CIDSS with labor counterpart by
day care parents

Summary, Conclusions And
Recommendations

Summary

The day care services program in CAR takes into
consideration the following intentions: 1) to describe
the socio demographic profile of parent beneficia-
ries of the day care services program in CAR; 2) to
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determine the extent of attainment of the objectives
of the day care services program in CAR; 3) Ana-
lyze the level of effectiveness of implementation of
the day care services program; 4) To determine the
relationship between the level of effectiveness of
the implementing strategies of the day care service

program and extent of attainment of objectives; 5)

To evaluate the degree of seriousness of problems

encountered by the implementers and identify solu-

tions of the day care services program.

The 586 parents of day care children and 45 day
care workers from the 15 barangays of Kapangan,
Benguet are involved in the conduct of this study.

The descriptive survey method of research was
used and the questionnaire was the main instrument
used.

The followings are the salient findings:

1) For the socio demographic profile of the beneficia-
ries of the day care services program with regards
to the distribution of day care children according
to gender, it was found out that more than fifty
percent of the day care children are male.

2) As to the distribution of day care children
according to age, it was found out that most day
care children entered day care service at the age
of 4 years old.

3) Distribution of day care children according to
child’s handedness, it was found out that about
90% of the day care children are right handed.

4) While for the number of siblings, it was revealed
in the study conducted that an average of about 4
siblings per family.

5) Distribution of day care children according to
their nutritional status, about 98% of the day
care children are nutritionally fit.

6) For the parent age distribution, majority of the
fathers are in their mid-thirties or 34.5 years old,
while the mothers are in more or less 35 years old.

7) For the parent’s educational background, major-
ity of the fathers of the day care children were
elementary graduate while their mothers were
high school graduate and were beneficiaries of
the 4P’s program.
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8) The parents occupation of day care children
revealed that majority of the fathers ware
engaged in farming while the mothers are sim-
ply housewives

9) For the objectives of the day care service pro-
gram, comfort and safety were perceived to be
fully attained; while the inculcation of spiritual/
social values, physical development, human
relations and personal abilities were perceived to
be only highly attained by the day care workers
in CAR.

10) In the level of effectiveness of the implementing
strategies in the day care services program, the
meetings and seminars hosted by the MSWDO
and meetings hosted by the barangay and munic-
ipal officials were very much attended by the day
care workers and parents hence these strategies
are percieved by the respondents to very much
effective.

11) In the relationship between the level of effective-
ness of the implementing strategies of the day
care service program and the extent of attain-
ment of the objectives, the organization of day
care parents service group and other activities
related to the welfare of children is very much
significant to the objective comfort and safety.
While other implementing strategies and other
objectives of the day care service program are
not significant.

12) The problems in the implementation of day care
service program revealed that financial con-
straints seem to be the most pressing problem in
the day care service program. The average rat-
ing of low honorarium and lack of funds suggest
that the day care workers are much seriously
unhappy of the situation.

Conclusions

1) The respondents range in age from 18 years old
to above 60 years. Majority of the male children
enter the day care services program with mostly
age 4 years old. Majority of the day care children
are right handed. As to the number of siblings,
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from 1 to more than 13 siblings with an aver-
age of 4 siblings per family. Almost 98% of the
day care children are nutritionally fit. On the day
care parents age particularly the father, majority
are in their mid-thirties (34.5), while the mother
is more or less 35 years old. Majority of the
fathers of the day care children were elementary
graduate and mostly their occupation is farming
while their mother’s were high school graduate
with their occupation as simply housewives.

2) In the objectives of the day care service pro-
gram, comfort and safety were perceived to be
fully attained.

3) For the level of effectiveness of the implement-
ing strategies in the day care services program,
the attendance to meetings and seminars hosted
by the MSWDO and meetings hosted by the
barangay and municipal officials were very
much attended by the parents of day care chil-
dren and day care workers.

4) For the relationship between the level of effec-
tiveness of the implementing strategies of the
day care service program and the extent of
attainment of the objectives, the organization of
day care parents service group and other activi-
ties related to the welfare of children is very
much significant to the objective comfort and
safety.

5) In the level of seriousness of problems in the
implementation of the day care service program,
the low honorarium for day care workers and
lack of funds were the very serious problems
identified by the day care workers.

Recommendations

1) In order for the objectives of the day care ser-
vice program to be fully attained, there should
be continuous IEC on the day care service to the
parents of children ages 3—5 in order for them to
support and let their children enroll in the day
care center. This is done through the collabora-
tive efforts of the barangay officials, day care
workers and the MSWD personnel.

2) In the implementing strategies in the day care
service program, the involvement of the Baran-
gay Council for the Protection of Children
(BCPC) headed by the Barangay Chairman and
consisted of the barangay kagawad, DCW, BNS,
Dep-Ed Principal, Rural Health Midwife, Presi-
dent of the Parents of Day Care should formulate
action plan and meets regularly in order to solve
issues and problems on child welfare. Likewise,
the Municipal Council for the Welfare of Chil-
dren (MCWC) will do regular continuous moni-
toring and evaluation to the day care centers.

3) Advocacy and social marketing on day care
service program on the part of the day care
workers to lobby more funds for the increase
of honorarium and provide budget for the day
care centers to the barangay and municipal offi-
cials concerned. Likewise, the day care parents
through their organization should help the day
care worker such as payment of monthly parents
counterpart, making resolutions and project pro-
posals related to the improvement of the day care
service program to be endorsed by the barangay
and municipal officials and to be forwarded to
the concerned agencies for funding and conduct-
ing fund raising with the aim/purpose of provid-
ing the needs in the day care center.
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cane and other vegetables. However, it faced a drawback as the high price of raw materials caused the

production cost to be higher too. There is a need to explore alternative feedstocks such as lignocellulosic
biomass because of its abundance in many countries but still neglected. Indonesia is the largest producer of
palm oil in the world, and has high amount of oil palm empty fruit bunches (OPEFB) which could be utilized for
bioethanol production. It consists of four main processes: pretreatment, hydrolysis, fermentation, and distillation
of product ethanol. Pretreatment process used 600 kg OPEFB as a feed, and generated 76.46 kg bioethanol and
3,000 liters wastewater (called “black liquor”) containing high COD and potentially toxic chlorinated compounds.
Many researches regarding optimization process of bioethanol production and life cycle analysis of the process
have been conducted. However, research concerning the wastewater pretreatment is still limited. Currently, we are
developing technology for degradation of black liquor using combined treatment that consists of coagulation, Fenton,
combination coagulation-Fenton. Each method has the ability to degrade black liquor in the range 50-98%. However,
these systems also produce a sludge as new waste. Therefore, we are developing new technology to utilize this
sludge as an environment-friendly activated carbon material based on Fe and Al. In our best knowledge, it is the first
report regarding the utilization of black liquor sludge for activated carbon. This study was conducted considering
the environmental aspect which should be applied through the development of an integrated engineering process
for black liquor in production of the second generation bioethanol.

@ Over the last ten years, there has been a dramatic increase in bioethanol production based on sugar

bioethanol, oil palm empty fruit bunches, wastewater treatments

Introduction hand, lignocellulosic biomass from agricultural
Bioethanol production based on sugar and starch has waste is available in abundance in many countries,
been getting familiar to substitute fossil fuels due to but not well utilized. It does not need fertile land
limited supplies and global warming issues. Unfor- and can improve the emission balance of greenhouse
tunately, this development has been retarded by the gasses!?, The bioethanol derived from non-edible
growing concerns of competition with food avail- lignocellulosic biomass is called the “second
ability, actual net energy output, restrictions on land- generation bioethanol.”

use, and the high production cost''!. On the other
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This paper is a concise overview of the basic con-
cepts in bioethanol production from oil palm empty
fruit bunches. There are still some challenges which
should be faced in wastewater treatment from pre-
treatment process of second-generation bioethanol.
For this reason, three advantageous methods, regard-
ing black liquor’s efficient degradation, including
PAC coagulation, Fenton, and Fenton-PAC were
studied. At the end of this paper, the potential con-
version of black liquor sludge to be activated carbon
is also discussed.

Potential of agricultural wastes in
Indonesia

In Indonesia, the commonly used agricultural resi-
dues for bioethanol production are mainly derived
from oil palm(empty fruit bunches and fronds),
rice (husk and straw), corn (corn cob), sugar cane
(bagasse), and from forest-product waste®!. Table 1
shows the summary for the potential of bioethanol
production from agricultural wastes in Indonesia.

Bioconversion of oil palm empty fruit
bunch to bioethanol
As the largest palm oil producer in the world,
Indonesia produce crude palm oil which leaves oil
palm empty fruit bunch (OPEFB) as a waste with
comparison mass ratio 1:1.1". As a lignocellulosic
biomass, OPEFB contains cellulose (29.9-37.26%),
hemicellulose (13.74-18.6%), and lignin (27.6-
31.68%)*%6 Out of the three majority contents of
lignocellulosic biomass only cellulose and hemicel-
lulose can be converted to ethanol. Research Center
for Chemistry, Indonesian Institute of Sciences has
been developing the technological process for bio-
ethanol production from OPEFB. The process itself
consists of four steps: pretreatment to breakdown the
main components, hydrolysis of cellulose to produce
sugars, fermentation of sugars to ethanol, and distil-
lation to obtain purified ethanol.

The primary purposes of pretreatment process
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are removing lignin and hemicellulose, increasing
surface area and to fractionate amorphous cel-
lulose!”8919 The yield of cellulose hydrolysis is
increased four-fold after pretreatment process!!'!!
There are several types of pretreatment process,
including physical/ mechanical, chemical, biological,
or a combination of these types!!?:1213.14.15.16] The
chemical pretreatment of lignocellulosic can use
either dilute or strong acid, and sodium hydroxide
(NaOH). For this study, we used alkaline pretreat-
ment (NaOH). It was aimed to alter the structure of
cellulosic biomass by removing lignin and hemicel-
luloses, so that the cellulose became more acces-
sible to the enzymes that convert carbohydrate
polymers into fermentable sugars!'®. The degree
of polymerization and crystallinity will decrease
which provokes lignin structure disruption®. During
alkali pretreatment, lignin and hemicellulose are
solubilized and/or decomposed in the aqueous phase
result in a soluble fraction containing hemicelluloses
and lignin degradation products, while cellulose
remain in the solid fraction result in an insoluble
cellulose-rich fraction!!7:18:19],

However, the production of 76.46 kg bioethanol
using 600 kg oil palm empty fruit bunches resulted
in 3000 liters wastewater from alkaline pretreatment
process. This wastewater is called “black liquor™.
It has black color with high COD (1,043 ppm)
and also may consist potentially toxic chlorinated
compounds, suspended solids, phenolics, and resin
along with lignins.

Table 1. Production of agricultural wastes and bioethanol
potential in Indonesia

Production Bioethanol
Types Year (million tons) / potential

year (liter / ton)

Empty fruit 2012 25.52 160.57
bunches

Palm oil fronds 2012 49 132.72

Rice straw 2012 0.02 99.43

Rice husks 2012 0.015 99.43

Corn cob 2012 1.94 0.13

Sugarcane 2011 0.3 75

Modified from Sudiyani et al. (2015)""
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The second process is saccharification. The
objective for this is to breakdown the pretreated
cellulosic molecules into simple sugar by using
enzymatic hydrolysis. Enzymatic hydrolysis is the
key to cost-effective ethanol production!'!!. The
saccharification that we conducted in this study did
not generate waste as it simultaneously carried out
with the fermentation process.

The biomass is hydrolyzed by cellulolytic
enzymes into fermentable sugars, which are directly
fermented to ethanol. The main requirement for the
microorganisms used in fermentation is it should
utilize a broad range of substrates, high ethanol
yield, titer and productivity, and high tolerance to
ethanol, temperature, and inhibitors presence in
hydrolysate!'!). The main advantages of simultaneous
saccharification and fermentation process are
comparatively lower costs, higher ethanol yields due
to a removal of feedback inhibition on enzymatic
saccharification?”). Unfortunately, microorganisms
for the different optimum conditions for enzyme
hydrolysis in simultaneous saccharification and
fermentation is rarely found®!l. Currently, we are
developing the production of glutathione and yeast
extracted from this wastewater.

Wastewater treatment in bioethanol
production

Green product innovation is the interaction between
technological innovation and sustainability that
applied in industry. Wastewater treatment plays a vital
role in people’s daily lives regarding the purification
of wastewater and the disposal of ready-for-reuse
water to human society. For an industry, wastewater
treatment is conducted to fulfill the obligations of
environmental management and regulation and has
become a branding as a green industry and product.
The main focuses of the green industry are waste
management, utilization of renewable energy as oil
substitution, reduction of hazardous substances, and
increase of environment-friendly materials with the
minimum cost.

Considering how countries and international
organizations compete to produce alternative energy,
we tried to address this issue. The assessment of
environmental and product dissemination as well
as training, capacity building and monitoring which
help achieving the sustainability criteria should be
identified. Furthermore, planning and partnerships
with public agencies and donors should also be inte-
grated into the project design to support sustainabil-
ity.

Unfortunately, waste issue in bioethanol produc-
tion is often neglected. The United Nations declared
the period of 2014 — 2024 to be the “Decade of
Sustainable Energy for All”, underlining the impor-
tance of energy access for sustainable development
in developing countries. Therefore, to achieve a
sustainable process, wastewater treatment should
be integrated into designing the research for energy
production. Hazardous waste generated from the
bioethanol production should also be considered
because it also poses a danger for environment sus-
tainability. In this research, we integrated Indonesian
clean energy technologies with waste management
and life cycle assessment in second generation bio-
ethanol production. By this, we reduced water pol-
lution whose adverse impacts to human health and
environment are expected to obtain.

Our research has successfully obtained ethanol
with purity concentration of 99.5% (v/v) and pro-
duction capacity of 10 litres per day. Many attempts
have been mainly directed toward the improvement
of the potential of lignocellulosic waste to
produce bioethanol, however only a few studies
have conducted researches regarding wastewater
treatment. A great variety of physical, chemical,
biological processes, and the combination of them,
have been investigated for black liquor treatment in
the paper manufacturing process. Even though black
liquor only contributes 10-15% of total wastewater
but it affected approximately 95% of the total
pollution load of pulp and paper mill effluents!?*.
Therefore, before released to the environment,
the wastewater should be treated by removing or
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Table 2. Wastewater treatment types and their unit
operations

Methods Unit operations

* Screening

¢ Comminution

* Flow equalization
* Sedimentation

* Flotation

¢ Granular filtration

Physical

* Chemical precipitation

* Adsorption

¢ Disinfection

* Dechlorination

* Coagulation

* Advanced Oxidation Process (Fenton,
photo-Fenton)

Chemical

° Activated sludge

* Aecrated lagoon

* Trickling filters

* Rotating biological contactors

Modified from Zwain and Dahlan (2014)*

Biological

reducing certain harmful constituents using physical,
chemical, and biological methods. Table 2 shows
several methods for wastewater treatment and their
processes.

Coagulation and Fenton methods are commonly
used to treat organic pollutants including black
liquor. Polyaluminium Chloride (PAC) has been
found to be an effective coagulant to treat pulp and

NaOH Water
OPEFB Pretreatment

—>

paper mill and dyes wastewater. It was able to reduce
COD and color in pulp paper mill wastewater about
84 % and 92%, respectively, and precipitated about
99.5% suspended solid®*¥!. Fenton method has the
ability to destruct the organic compound structure
by using OH radical system™. Torrades et al.>*”
reported that COD and color were removed 94% and
80%, respectively, by using this method.

Up to now, black liquor from the pretreatment
process of bioethanol production in the pilot plant at
Research Center for Chemistry, Indonesian Institute
of Sciences, is discharged directly into the environ-
ment. It evaporates naturally with the hazardous
compound still presence in this liquor. To minimize
the amount of black liquor, we have reused black
liquor in the pretreatment process!®!®. However, black
liquor treatment is still needed if black liquor will be
discharged into the environment. Direct discharge of
black liquor is prohibited by Indonesian Government
Regulation No. 101 of 2014. Therefore, to fulfill this
regulation, we have been developing black liquor
wastewater treatment combining several technologies
including coagulation using Poly Alumunium
Chloride (PAC), Fenton method using FeSO,-H,0,,
and combination PAC-Fenton. Figure 1 provides the
scheme for this research.

PAC

|

Degradation type 1

— Effluent

+—— Black liquor

— Sludge

Fenton (FeSO,4 + H,0,)

|

Degradation type 2 , Effluent

[ Sludge

Fenton + PAC

Degradation type 3 Effluent

— Sludge

Figure 1. Research scheme of black liquor wastewater treatment
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The coagulation and Fenton behavior’s were
evaluated regarding lignin removal, sludge weight,
decolorization of black liquor, and COD. From all
combination, the addition of PAC+Fenton gave the
highest decolorization of black liquor and degradation
of lignin. On the other hand, the maximum removal
of COD and the lowest sludge weight were obtained
from Fenton process. Fenton reagent is a reaction
between hydroxyl radical and ion Fe?*. Ton Fe*" was
commonly used as coagulant. The increasing of H,O,
also increase the black liquor decolorization due to
the decomposition of Fe*/**ions with free hydroxyl
radicals at a higher rate. The action of Fenton reagent
depends on the H,O, concentration because it can
induce the molecular degradation.

Since the amount of Fenton reagent used is lower
than the amount of coagulant, the sludge produced
was also fewer. The addition of PAC increased the
performance of Fenton reagent, as the PAC could
coagulate organic compound and decrease the pH?®!,
Acidic condition after PAC addition was suitable for
the precipitation of lignin. Lignin fragments with
average molecular weight ranging from 880-1,200
can be broken into small fragments by using coagu-
lation and Fenton method. However, the remaining
of turbidity caused by the presence of 5-7 phenol-
propane units could not be efficiently removed only
by coagulation method®”,

Study for impact assessment of waste-
water treatment

Further data in Table 3 can be used to perform a life
cycle analysis in a larger scale. Hence, the perfor-
mance of these technologies should be tested first at
pilot-scale, before ready to be applied in industrial
scale. Before conducting the Life Cycle Assess-
ment (LCA), the first step to do is to set the system
boundary. Figure 1 ilustrated the system boundary
for the black liquor treatment. In this study, the pre-
treatment process of bioethanol production is not
included inside the boundaries. Land use is not taken
into analysis because this research was carried out

Table 3. Degradation efficiency ofcoagulation and Fenton
process at optimal operating parameters

. Fenton PAC
Parameter Coa}g’zlcatlon (FeSO4- *
( ) H202) | Fenton

Decolorization of black 70.64 5145 9782

liquor (%)

Degradation of lignin 68.28 24.85 98.91
(%)

Removal of COD (%) 19.46 54.75 45.25
Sludge weight (gram) 2.76 0.69 3.97

in laboratory-scale. Another data that should be con-
sidered is the energy inputs (electricity provided for
instrumentation). SimaPro 7.3.3 was used to select
impact categories, characterization models, and
optional (normalization, grouping, and weighting)
elements of the life cycle impact assessment (LCIA)
according to ISO 14040.

Using three types of wastewater treatment, sev-
eral parameters in black liquor were successfully
reduced. The optimum result from each treatments
were showed in Table 3.

Conversion of black liquor sludge to
activated carbon

The next process is to convert the sludge generated
from the coagulation and Fenton process to be a
value added product. The important factors which
should be considered in making these advanced
materials are efficiency, low cost, and will not gen-
erate any new waste (zero waste). One of the alter-
natives is to convert to activated carbon. To our
knowledge, this is the first study regarding the uti-
lization of bioethanol black liquor after coagulation
process to be activated carbon. This research pro-
posed an alternative technology for developing acti-
vated carbon from black liquor sludge that can meet
environmental sustainability criteria and also can be
applied in pulp industry. This project is technically
feasible to implement because the abundant avail-
ability of resources including black liquor, coagulant
and Fenton reagent. Activated carbon is a potential
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product which can be used directly and with appro-
priate maintenance, it could be used for long term.
This technology establishes sustainable recycling
process, consequently supported the environmental
and practical value.

The generated dry sludge formed in prior process
was subjected to carbonization-activation process
which formed activated carbon. Carbonization is the
pyrolysis process of raw material to remove non-car-
bonaceous elements. While, activation is a physical
and chemical process that ensures the precursor has
a porous structure so that it has a large surface area.
This process enlarged micropores, which related to
the development of the surface area which is neces-
sary for adsorption.

In this experiment, the dry black liquor sludge
was subjected to activation process with steam acti-
vation because using chemical activation could gen-
erate chemical waste which pose negative impact to
the environment®.

30 gram of activated carbon was obtained from 1
liter of black liquor sludge (Figure 2). The surface
morphology of activated carbon from black liquor
sludge was observed using SEM Hitachi SU300 at
1,00K x magnification. The SEM image of sample
shows coarse surfaces, clumping, and some impuri-
ties. It was assumed that the impurities came from
the presence of sodium in activated carbon. S, .

2a 2b

value for activated carbon from black liquor sludge
was 164.45 m*g. This activated carbon was tested
to use to adsorp methylene blue. Methylene blue is
one of the most cationic dying materials for wood,
silk, and cotton that commonly used for dye adsorp-
tion'®’\. This dye can cause some harmful effects for
water organisms and humans. In 0.5 g of PAC-based
activated carbon, 100 ppm methylene blue was suc-
cessfully decolorized up to 98% only for 30 min.
Lignocellulosic biomass has long been advo-
cated as an essential feedstock for cost-effective
bioethanol production in an environment-friendly
and sustainable manner because of the abundance of
lignocellulose-rich agricultural wastes/residues. Up
to now research on utilization of agricultural resi-
dues for second-generation bioethanol production
has shown very encouraging results worldwide. Our
laboratory experiment and pilot-scale tests demon-
strated promising result for bioethanol production
from oil palm empty fruit bunches. There remains
several challenges that should be overcome to make
the process economically feasible, including: (1)
handling of agricultural waste; (2) effective pretreat-
ment technology; (3) effective cellulolytic enzymes;
(4) use of the higher biomass loadings; (5) use of
efficient fermentation process; (6) use of recombi-
nant/metabolically engineered microbial strains; and

finally (7) wastewater treatment.

=20, sig E1 v 20
Mag= 1.00KX
o WD=125mm  |Probe= 101pA Time:23:37:44 W

Figure 2. 2a: Appearance of activated carbon from black liquor sludge; 2bh: SEM of

activated carbon from black liquor sludge
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When conducting research regarding bioetha-
nol production which aims to be competitive and
economically acceptable, the production cost should
be considered®”. The cost of feedstock and cellu-
lolytic enzymes are the two critical parameters for
low-cost ethanol production. The cost for biomass
feedstock represents around 40 % of the ethanol pro-
duction cost. The use of integrated approach which
consists of an efficient pretreatment process, low
cost enzyme, and super microbes for fermentation
could also improve the ethanol production economi-
cally. The total cost of bioethanol production will be
dropped to $0.2-0.5/153!32,

Conclusions

The utilization of agricultural wastes such as
oil palm empty fruit bunches for bioethanol
production is a cost-effective and environment-
friendly approach to achieve sustainable process.
Recent research progress in the fields of wastewater
treatment to remove certain harmful constituents
in bioethanol production from oil palm empty fruit
bunches is indeed proved to be a feasible technology
to support energy security in very near future. We
have conducted Fenton and coagulation-flocculation
process to treat black liquor wastewater obtained
from the pre-treatment process of bioethanol
production in Research Center for Chemistry-LIPI.
Furthermore, we successfully developed the tech-
nology to generate an environment-friendly acti-
vated carbon material based on Al from black liquor
sludge in bioethanol wastewater. This activated
carbon was successfully decolorized methylene
blue to a satisfactory result. This research resulted
in an innovative product from black liquor sludge
as an effort to fulfill a zero waste program. To our
knowledge, activated carbon is still considered as a
high-performance adsorbent which commonly used
in wastewater treatment. So, this study was success-
fully contributed the environmental and practical
value in the attempt to achieve a sustainable recy-
cling process of wastewater from bioethanol produc-

tion from oil palm empty fruit bunches in Indonesia.
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As the capital of China, Beijing has become a world city after decades of development. Urbanization in
@ Beijing has brought not only many benefits for the residents but also kinds of environmental problems to

the city. It is necessary and meaningful to have a comprehensive investigation of the urban situation in
Beijing. In addition, with the development and wide application in urban studies, the remote sensing technology was
put into use as a significant tool in this study which including DMSP-0LS and Landsat TM/ETM.

This study was made up with two aspects: the urbanization investigation and the urban heat island effect survey.
For the first part, the investigation was carried out by the correlation analysis with the official statistics and the
night time light series images from DMSP-0LS. Another important aspect of this study is the urban heat island
effect survey, the Landsat TM/ETM data in 1995 and 2009 was processed to provide the vegetation coverage and
land surface temperature distribution in the study region. By using the correlation analysis and regression analysis,
the comprehensive understanding of the phenomenon of urban heat island in Beijing can be got and come to a

conclusion.

urbanization, urban heat island, DMSP/OLS, Landsat, land surface temperature

1. Introduction

With the rapid development of economies, the sus-
tained growth of the population, the fast urbaniza-
tion and modernization, a number of the metropolis
have emerged in the world. As China’s capital city,
the scale and process of urbanization in Beijing is
remarkable, especially after the Chinese economic
reform in recent decades. Moreover, high rate of
urbanization also contributes to the change of the
living environment such as global warming, urban
heat island, air pollution, etc. One of the major
implications of urbanization is increase of surface
temperature and development of urban heat island.
For this research, the analysis was focused on the

processing of urbanization and the situation of urban
heat island in Beijing.

As mentioned before, this study was made up
with two aspects: the urbanization investigation and
the urban heat island effect survey. For the urbaniza-
tion part, the investigation was carried out by ana-
lyzing the official statistics and the DMSP-OLS, the
official statistics provide the development of urban-
ization situation from two representative aspects:
population and the economics; the night time light
was applied to stand for the urbanization level and

the urban land-use by necessary data processing and
classification. Another important aspect of this study
is the urban heat island effect survey, remote sensing
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Fig. 1 Research Flow

Official Statistics

DMSP-OLS
I

Landsat ETM

data from Landsat TM/ETM image in 1995 and 2009
was applied to provide the situation of vegetation
coverage and land surface temperature distribution in
the study region. During the survey for the urban heat
island, three different kinds of analysis methods were
carried out to get comprehensive information from
different scales which were: the raster grid analysis,
the regional analysis and distribution analysis.

The objective of this research, the purpose of
the investigation is to get a comprehensive under-
standing of what had happened to the city, propose
suggestion and advice for more balanced and envi-
ronmentally friendly development in the future.

2. Study area and research method

2.1 Study Area

In this research, the part of investigation of urbaniza-
tion was proceed within the whole area under admin-
istration of Beijing; however, the part of urban heat
island survey was proceed only within the urban area
which was represented by the area within the 6th
ring road to have a clear result in the downtown.
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Synthetically, taken the statistical data collection
and remote sensing data features into consideration,
the study period in this research is from 1992 to
2012.

2.2 Research method

As the figure of research flow shows, the analysis
was carried out step by step. The official statistics
contain two aspects: population and economics;
the night time light images from DMSP/OLS was
applied to get the land use change information by
classifying of the image and the urbanization level
with average value of digital number; the Landsat
imagery was used to get the land surface tempera-
ture (LST) and the normalized difference vegetation
index (NDVI).

The analysis methods in this research include
data processing, comparative analysis, raster grid
analysis, regional analysis, and distribution analysis.
The first two kinds of analysis methods were carried
out for the investigation of urbanization in Beijing,
while the remaining three methods were the impor-
tant processes to get the urban heat island survey.



Fig. 2 Night Time Light Series Images from DMSP/OLS

level of that year which the data was got. Figure 2
shows part of the result of the digital number in Bei-
jing, in which the higher value of the digital number
area was displayed into red and the color of blue
stands for the area that hold a lower value of digi-
tal number. The change of average value of digital
number was shown in the Figure 3 according to the
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63 N *N.
Average DN= Lo DN

Nrotal

where Ni is the number of the pixels whose Digital
Number value equals DNi; Ny, is the total number
of pixels within the boundary of the study area.

3.3 Urban area extension from DMSP/OLS

QIt is well certified that the DMSP/OLS night time
light images could be used to represent the spatial
extent of human settlement of the study area, but
the most important step of the land use analysis is
to establish a correlation between the DN value and
the different intensities of urban development, in this
study, the area was divided into five types of land
use classes using indices of urban compactness:

(D 0<DN<S5 no-development area;

(2) 5<DN<20 scattered development area;

(3) 20<DN<52 sub-urban development area;

@ 52<DN<60 compact development area;

(5 60<DN<63 central core area.

Ave DN-Population

In addition, the part which DN value is greater
than 20 was considered as the urban area, otherwise
would be treated as the rural area. The statistics of
the urban area ratio was shown in the Figure 3 which
increased from 13.6% in 1992 to 39.9% after 20
years development.

3.4 Urbanization by statistics

As a matter of fact, a lot of indexes exist to describe
the urbanization situation of a city, the most repre-
sentative and intuitionistic among the all indicators
are population and GDP. The statistics of the indica-
tors are available from the home page of the National
Bureau of Statistics of China.

Population is a clear expression of the whole pro-
cess of urbanization. From 1992 to 2012, the popula-
tion of Beijing increased from 11.0 million to 20.7
million, has increased 9.7 million by 1.88 times.
Moreover, the economic development level to some
extent can describes the standard of urbanization
situation. The GDP of Beijing had an unbelievable

UAR-Population
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growth during the period by an increase of 25.21
times, from 70.91 billion CNY in 1992 but reached
1787.9 billion CNY at 2012.

Figure 4 shows the correlation analysis between
the data from the remote sensing observing and the
official statistics. With high value of correlation
coefficient, the result proved a close relationship
between the population, GDP and the urbanization
condition provided by DMSP/OLS.

4. Urban heat island by Landsat

4.1 Introduction of the Landsat TM/ETM+

The Landsat Program is the longest running exercise
in the collection of multispectral, digital data of the
earth’s surface from space. The images acquired by
the instruments on the Landsat satellites, are unique
resources for global change research and applica-
tions in agriculture, geology, forestry, regional plan-
ning, education and national security.

A Thematic Mapper (TM) is one of the earth
observing sensors introduced in the Landsat 5. TM
images consist of seven spectral bands with a spa-
tial resolution of 30 meters for Bands 1 to 5 and 7.
Spatial resolution for Band 6 (thermal infrared) is
acquired at 120 meter resolution. The TM Image has
become useful tool to study global warming, climate
change and urban heat island. Enhanced Thematic
Mapper Plus (ETM+), which is known as a succes-
sor of TM, was carried by the satellite of Landsat 7.
Table 1 shows the detailed information of the col-
lected data in 1995 and 2009 from the Landsat pro-
gram.

Table. 1 Information of the Collected Data

1995 2009
Landsatscene ID LT512303219952 | LE7123032200922
59HAJO00 5SGS00
Station ID HAJ SGS
Space Craft ID Landsat-5 Landsat-7
Sensor ID ™ ETM+
Data Acquired 1995/09/16 2009/08/13
Sce“Teinfeemer 09:55:25 10:43:41

4.2 Derivation of NDVI

The Normalized Difference Vegetation Index
(NDVI) is a measure of the amount and vigour of
vegetation at the Low Temperature Zone Medium
surface. It is a simple graphical indicator that can be
used to assess whether the target being observed con-
tains green vegetation or not, as a result, the NDVI
can be considered as the index which can reflect the
situation of the vegetation of the target. Theoreti-
cally, NDVI values are represented as a ratio ranging
in value from -1 to 1, it can be calculated by the pixel
value of band 3 and band 4 of the Landsat imagery
from the equation below.

(Band4 — Band3)

NDVI =
(Band4 + Band3) «rre )

4.3 Retrieval Land Surface Temperature
Land surface temperature (LST) is a key variable in
climatological and environmental studies, related to
surface energy balance and the integrated thermal
state of the atmosphere within the planetary bound-
ary layer. With satellite technology, another type of
LST, satellite-based surface temperature is becoming
available recent years. As to this study, band 6 of the
Landsat imagery was used for deriving the surface
temperature. The skin temperature of the surface is
inferred from the thermal emission of the earth’s
surface and is generally average effective radiative
temperature of various canopy and soil surfaces.
During the processing of the Landsat imagery,
ArcGIS was put into use which played an important
role to get the land surface temperature by using the
tool of retrieve LST. In addition, with the data sta-
tistics and calculation, the average value of the LST
can be get from different regions.

4.4 Result and analysis

To get the detailed information of the urban heat
island effect in Beijing’s urban area, two kinds of
zonal statistic and analysis methods were used for
further investigation, one is the raster grid analysis,
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the other one is regional analysis.

The raster grid analysis is a kind of analysis tool
which divide the target area into raster grid. In this
research, within the Beijing 6th ring road, the area
was divided into 3 Km grid, and among every grid,
the average value of LST, NDVI and average DN

K

Value

p 4403C

=

. Low:881C

1995 LST

/alue
l High : 41.13°C

2009 LST L IV,

LST-DN(1995)

‘e

¥y =00614x +20.824
17 R?=05371

0 10 0 30 40 50 60

Average DN Value
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19 ¥ = 0.0748x +22.443
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1] 20 30 40 50 a0

Average DN Value
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was calculated as an average level of the 3 Km grid.
Figure 5 shows the processing result of the raster
grid analysis in 1995 and 2009. From the images of
the export, we can get the general information of the
distribution of the three parameters which displayed
grid by grid. Figure 6 shows the correlation analy-

Value

] High : 63

2009 DN B

Fig.5 Result of Raster Grid Analysis

y=-11.87Tx + 27,008
R*=0.8901

01 0.2 03 04 05
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0l 02 03 04 03 Fig. 6 Correlation Analysis of
Average NDVI Raster Grid Analysis
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sis result of the LST, NDVI and average DN which
reflect the relationship between the temperature,

vegetation and the average urbanization level.

The regional analysis was carried out from the
ring roads scale with an obvious regional disparity.
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Carrying through the ring road grid analysis, we can
find the distribution of the three parameters associ-

ated to the geographic distribution. Figure 7 shows

N

A

033 -5

333 1995 DN

-o013

[

Fig. 7 Result of Regional Analysis

Fig. 8 Correlation Analysis of
Regional Analysis

the exported result of the regional analysis, in accor-
dance with expectation, the results indicate an obvi-
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ous difference in different region, by using the zonal
statistical tool, the average value of LST, NDVI and
average DN was calculated and applied to correla-
tion analysis between them, which was shown in
Figure 8.

During the urban heat island study, the tempera-
ture distribution plays an important role during the
research. By using the geostatistical and classifi-
cation tool in ArcGIS, the isothermal diagram and
zonal classification of the target area were output
to draw the situation of the temperature distribution
in the region. As the Figure 9 shows, by the appli-
cation of an equal interval method, the area was
divided into four different classes by different value
of land surface temperature. The result of the clas-
sification in 1995 and 2009 was shown in Figure 10
and Figure 11. From the result, we can get a general
understanding of the urban heat island phenomenon
development and the situation change in the period.
For the part of heat island zone and sub-heat island

1995
(09/16, 09:55:25)

2009
(08/13, 10:43:41)

Classes

—2111%C
— 2189°C
— 2T

2260C

—— 218C
—— 2396C
—— 2519

Classes

— 3532°C
— 3625C
- 36.99%C

3741°C

37T
——— 3807C

— 3833C

zone, the grid number had an increase during these
years of development, the medium temperature zone
and low temperature zone, to the contrary, the grid
number had a reduction. In addition, the temperature
difference between the heat island zone and the low
temperature zone also had an increase from 4.7°C to
5.81°C.

5. Conclusion

The remote sensing data from the DMSP/OLS pro-
vided strong evidence that Beijing had gone through
a markedly urbanization process during the study
period by two aspects: the average level of the
urbanization that represented by the average digital
number and the urban area ratio that shows the urban
land sprawl. In addition, the information from the
statistics also proved the urbanization of Beijing by
detailed figures. The result of the urbanization inves-
tigation shows the close relationship between the
remote sensing observing and the official statistics

Fig. 9 Zonal classification of LST
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on population and economics.

The survey of urban heat island came to a con-
clusion that the phenomenon exist in the city with
strong evidence. Moreover, by different methods,
the correlation between the land surface temperature,
the normalized difference vegetation index and aver-
age digital number were carried out which shown
close relationship between the temperature distribu-
tion, the vegetation and the urbanization level of the
region. What inspired us from the result is that the
temperature distribution is closely related with the
vegetation situation and the urbanization level. To
get better thermal comfort in our homeland and to
eliminate the heat island effect, the city should fol-
low balanced development with more vegetation as
possible.
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of ancient villages scattered in the countryside are gradually coming to light recently and meanwhile

undergoing protection and utilization planning under the organization of local government. Rural historical
buildings, which are mainly local-style dwellings and the ancestral temples, are the primary material carrier of
traditional living environment, which are in urgent needs of classification, intervention, and revaluation for reusing
and revitalizing. This paper puts forward detailed preservation and reutilization methods for more than 800 rural
historical buildings individually in Wencheng County by revaluation factor scoring system and relevant analysis,
which are based on latest on-the-spot investigation. Moreover, the work introduced qualitative analysis into rural

@ As the current Chinese government has paid unprecedented attention to the historical villages, thousands

architectural protection, thus reduced the interference of subjective factors.

rural historical buildings, revaluation factor scoring system, qualitative analysis

1. Background

Wencheng county is located in the southwest of
Wenzhou city where is in the southern mountainous
area of Zhejiang province and it covers an area of
1296 square kilometers. As the hilly region accounts
for 82.5% of the total area, the natural ecology
system in territory has been immune from exces-
sive development and protected very well. With the
transformation of national economic mode, local
tourism, based on excellent ecological environment,
has developed rapidly. As a result, a large amount of
historic buildings scattered in different parts of the
county have become an important resource to uti-
lize and innovate. (According to the Third National
Cultural Relics Census, there are 845 existing his-

torical buildings, including historical structures,
in Wencheng county).Under this background, our
team was invited to make professional plans to pre-
serve the historic buildings thoroughly and orderly.

2. The value system of historical build-
ings

Cognition of cultural heritage, especially historic
buildings has improved significantly in recent
years. On the one hand, along with the emergence
of new types of heritages and the deeper discus-
sions on material and immaterial items, the under-
standing on historical value and artistic value has
become increasingly comprehensive. On the other
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Table 1 Changes in Awareness and Strategies of Cultural value.

VAT BEGAN TO DETERMINE THE VALUE
FOCUS ON OF THE THREE MAJOR
REALIZATION VALUE IN USE HISTORICAL, ARTISTIC AND
SCIENTIFIC
1902 1933
| DEMOLITION,
! RECONSTRUCTION
+  PRESERVATION
W
'

hand, along with the social economic development,
the importance of value types has attracted more
and more attentions. The dialectical and mutually
complementary relationship between protection
and utilization has been a consensus. Protection is
the premise of any activities, while utilization is the
aim, the motivation, and economic guarantee of pro-
tection. In this view, value assessment system of
historical buildings in Wencheng was divided into
two parts: the historical protection value evaluation
system and the utilization value evaluation system.

3. Evaluation methods of value evalu-
ation system

Analytic Hierarchy Process (AHP) is a simple method
for solving complex problem. It is particularly
applied to solve problems that are difficult to deal
with only by quantitative analysis. It is a simple, flex-
ible and practical method for multi-criteria decision-
making which was put forward by a U.S. Operations
Research Professor T.L.Saaty in the early 1970s. On
the basis of analyzing the nature of complex prob-
lems, impact factors and their inner relationships,
AHP provides a simple decision-making method for
complex decision problems of multi-objective, multi-
criteria and structurelessness, by using relatively less
information to mathematize the decision process.
AHP is quite suitable for problems whose answers
are hard to count directly and accurately.
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Table 2 Schematic Diagram of the Analytic Hierarchy
Process
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EVALUATION ANALYSIS AND
COUNTERMEASURES

4. Value grading system and its limita-
tions
According to the domestic and international experi-
ence and construction features of local old buildings,
we divided the historical protection value evaluation
system into four parts, including historical value,
architectural technology value, social value and artis-
tic value. Similarly, we divided the utilization value
evaluation system into three parts, internal conditions,
external conditions and management conditions.

The evaluation results were reached mainly on
the basis of the Third National Cultural Relic Cen-
sus data and the records data and first-hand infor-
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Table 3 The Historical Protection Value Evaluation System

EVALUATION ASSESSMENT EVALUATION San s A _ MAXIMUM
EVALUATION CLASSIFICATION WEIGHT
FACTORS FACTORS BASIS LIMIT

STORIC,
HISTORICAI HISTORICAL ASSOCIATED WITH IS CLOSELY RELATED TO A MAJOR HISTORICAL EVENT OR AN IMPORTANT PERSON(S POINTS)

FACTORS CONNECTION HISTORICAL EVENTS OR HISTORICAL FIGURES DIRECTLY RELATED TO A MAJOR EVENT OR IMPORTANT PERSON(3 POINTS) 5
25% DEGREE INDIRECTLY RELATED TO HISTORICAL EVENTS, HISTORICAL FIGURES, OR HISTORICAL EVOLUTION(1 POINT)

THE PIONEERING AND WHETHER THE CONSTRUCTION TECHNOLOGY AND BUILDING TECHNOLOGY AND TECHNOLOGY REPRESENTS THE ADVANCED SCIENCE AND TECHNOLOGY(S POINTS),
CONSTRUCTION TECHNOLOGICAL TECHNOLOGY REPRESENT ONE OF THE EARLIEST EXAMPLES OF A TECHNOLOGY, CAN BE USED AS A CASE STUDY OF ONE OF THE CASES(3 POINTS), 5 10%
S At 'ADVANCEMENT OF TECHNOLOGY
THE ADVANCED SCIENCE AND TECHNOLOGY THE GENERAL TECHNOLOGY(1 POINTS)

TECHNOLOGY

VALUE
20%
COUNTRY(5 POINTS)
VALUE OF
PROTECTION LEVEL OF CULTURAL RELICS PROVINCE(3 POINTS) 5
CULTURAL RELICS
CITY / COUNTY(1 POINT)

SOCIA

VALUE
THE BUILDING FUNCTION IS ALL READY, SO FAR THE FLEXIBLE DEGREE IS HIGH(S POINTS);
25% INEW ARCHITECTURAL 'WHETHER THE BUILDING FUNCTION IS COMPLETE, t ) 5
FEATURES AND CONTINUITY. THE FUNCTION TEACHING IS COMPLETE, THE PRESENT A LITTLE TRANSFORMATION CAN BE CONVENIENT TO USE(3 POINTS);
TO THE EXTENT OF THE USE OF

THE USE FUNCTION NEEDS TO CARRY ON THE BIG TRANSFORMATION(1 POINT).

'WHETHER THE INTERNAL SPACE OF THE BUILDING THE SPACE LAYOUT COMPLETE AND RICH, VERY FEW SIMILAR SURROUNDING(S POINTS);
CAN REFLECT THE MAINSTREAM OF THE DESIGN PRESERVES THE SPATIAL LAYOUT IS COMPLETE, THE GENERAL SCALE(3 POINTS); 5
AT THAT TIME, WHETHER IT IS REPRESENTATIVE SPATIAL LAYOUT OF A SINGLE(1 POINT)

THE EXCELLENT DEGREE OF BUILDING INTERIOR INTERIOR DECORATION AND THE OVERALL ARCHITECTURAL STYLE OF UNITY AND HARMONY(5 POINTS);
BUILDING DECORATION 5
DECORATION, WHETHER IT IS IN HARMONY WITH GENERAL(3 POINTS);
PERFECT DEGREE

THE ARCHITECTURAL STYLE THE DIFFERENCE IS LARGE OR EVEN UNEXPECTED(1 POINT)

ARCHITECTURAL
SPACE LAYOUT DESIGN

.
=)
R

Table 4 The Utilization Value Evaluation System

EVALUATION ASSESSMENT EVALUATION 5
EVALUATION CLASSIFICATION MAXIMUM
FACTORS FACTORS BASIS LIMIT

WEIGHT

SAVE IMPORTANT MEMBER OF THE EXTENT OF GOOD (SPOINTS); SAVE IMPORTANT MEMBER OF THE EXTENT OF SO-SO (3POINTS);

IVECRIANHCONSTRLCTED SR RS SAVE IMPORTANT MEMBER OF THE EXTENT OF BAD (1POINT) 5
OWN _
CONDITIONS EFFICTENEY OR UTILZATION HIGH EFFICIENCY, THE USE OF SUBSTANTIALLY COMPLETE (SPOINTS); BETTER UTILIZATION, MOST USE (3POINTS): 5

o UTILIZATION OF LOW OR NO USE (1POINT)
%
UTILIZATION

INFRASTRUCTURE (BUILDING INTERNAL DRAINAGE,
HVAC, ELECTRIC POWER AND TELECOMMUNICATIONS, CCOMPLETE (SPOINTS); A NUMBER OF (3POINTS); NO INFRASTRUCTURE (1POINT) 5
DISASTER PREVENTION, ETC)

‘CLOSE TO THE HIGHWAY AND THE AND STRONG {:
REGIONALTRARFIC, THE DEGREE OF ASSOCIATION WITH THE NATIONAL HIGHWAY THE NATIONAL ROAD A LITTLE COUNTY ROAD Y A GOOD LOCATION ADVANTAGES (3POINTS); 5
GEOGRAPHIC CONDITIONS AND/LOCATION ADVANTAGES' ONLY TOWNSHIP ROAD IS NOT EVEN ACCESSIBLE,POOR LOCATION ADVANTAGE (1POINT)
EXTERNAL
CONDITIONS
45%
BRI TR ECONOMIC DEVELOPMENTS IN THIS VILLAGE GOOD ECONOMIC DEVELOPMENT (SPOINTS); BETTER ECONOMIC DEVELOPMENT (3POINTS); 5 5%
OF DEVELOPMENT ‘GENERAL ECONOMIC DEVELOPMENT (1POINT)
HOW GOOD THE NATURAL ENVIRONMENT OF THE SURROUNDING NATURAL 15 BEST (5POI NATURAL 15 50-50 (3POINTS); 5 5%
NATURAL SURROUNDINGS ROADS, RIVERS, MOUNTAINS AND FARMLAND. SURROUNDING NATURAL ENVIRONMENT IS BAD (1POINT)
MENASEMEN) _
CONDITIONS
13% PROPERTY AND USAGE MEETS PROPERTY MATCHES (SPOINTS) ; PROPERTY DOES NOT MATCH (1POINT) 5 5%
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Table 5 Intervention Resolve Icon

|

GRADING OF INTERVENTION LEVELS

! !

UTILIZATION MEASURES

PROTECTION MEASURES

mation collected from field research in Wencheng.
The deficiency of knowledge about certain situations
and changes may lead to some errors of the grading
results, which mainly turned out to be underrating of
some historical buildings. In addition, as the under-
standing of cultural value is not completed in a short
time, but is deeper with the development of econom-
ics, social science and technology, the evaluation
results of the actual value may be underestimated
under the current understanding.

5. Intervention levels based on the
value evaluation

5.1 The definition of intervention

The intervention in this planning included the pro-
tection for historical buildings and the influence by
various technologies and policies on historical build-
ings. The intervention of historical buildings was
not only the previous research and value judgments,
but also the technical guidance to historical building
protection and utilization. This plan mainly inter-
vened historic buildings on several aspects from the
value evaluation, intervention classification, protec-
tion and utilization strategies.

5.2 Study on intervention levels

Based on the status of the historic buildings and the
techniques used in historical building maintenance
put forward by Daniel F. MacGilvray, the interven-
tion level can be divided into four levels of keep,
change, destroy and return. Keep can be regarded as
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no intervention level. In this level, the historic build-
ings are not added with new additives but are paid
great attention to the preservation and maintenance,
such as preservation and protection strategies. The
change means adding new elements to the histori-
cal buildings and focuses on strengthening, inten-
sifying and reusing, such as recycle, rebirth and
reuse. Destroy involves with large-scale change in
historic buildings. Return means to re-construct the
historical buildings in accordance with the original
appearances. The historical building preservation
intervention mentioned in Local Cultural Heritage
Value Maintenance Charter is classified into seven
levels; non-intervention, maintenance, stabilization,
repair, restoration, reconstruction and adoption.
Non-intervention means not accepting any project
implementation beyond preservation. Maintenance
refers to having a set of exclusive maintenance plan
to continue to preserve the historic buildings. Stabi-
lization refers to strengthening or giving support to
the historical buildings to slow down the structural
damage rate. Repair means keeping the remaining
building materials from history or trying to consider
adopting original building methods and construction
techniques when using the new building materials,
to emphasize its authenticity. Restoration refers to
preserving the historical buildings in a way of recon-
structing the building materials, after obtaining a
general understanding of the original materials and
styles. Reconstruction refers to infusing new build-
ing materials into the main body of old structure
to complete the space function. Adoption refers to
using historical buildings in other purposes to meet
their space continuity and the possibility of survival,
but it may be involved with the changing in space.
The non-intervention, maintenance, stabilization and
repair in the charter have no significant changes on
historical buildings, while the repair and reconstruc-
tion may lead to the authenticity problems. So when
we are in the choice, we must carry on a careful
evaluation and consideration.

Despite the different foothold for intervention
levels in foreign countries, we still could reach cer-
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tain hierarchical relationship, roughly through the
attitudes for historical buildings ontology. The first
level was about the main protection strategies to
keep, maintain and protect, namely without inter-
vention. The second level was the strategies for
maintenance.

And stability that were reinforcement and strength-
ening. The third level was to maintain, remove or
increase the body of the historic buildings that inter-
vened structure of the building. The fourth level was

to remove and reconstruct that means in general to
apply old building materials to re-build the space.
The intervention in this plan includes the protection
for historical buildings and the influence on histori-
cal buildings brought by various technologies and
policies. To intervene with the historical architecture
requires early researches, value judgement, and the
technical guidance on historical building protection
and utilization. This plan was mainly from the value
evaluation, intervention classification, and protection

Table 6 Relationship between Intervention levels and Intervention degrees.

THE INTERVENTION LEVEL

I I

[ THE DEGREE OF UTILIZATION MEASURES

ADMINISTRATIVE
N ket

MARKET

I v V' THE INTERVENTION LEVEL

[l THE DEGREE OF PROTECTION MEASURES

Table 7 Intervention Strategies at all Levels

- LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

NON-INTERVENTION REINFORCEMENT
KEY MAINTENANCE,
MAINTENANCE,KEEP STABILIZATION

INTERNAL LARGE-SCALE

OVERALL REPAIR TRANSFORMATION TRANSFORMATION
RESTORATION, RECONSTRUCTION, RESTORATION,

REPAIR REPAIR RECONSTRUCTION

ANCIENT TEMPLES AND THE THE USE OF A HIGHER SCORE, THE USE OF LOW SCORES OR
HIGH PROTECTION RATING BETTER LOCATION OR ANCIENT ~ POOR LOCATION OF THE

OF ANCIENT TEMPLES AND TEMPLES AND OTHER ANCIENT ~ ANCIENT HOUSES

OTHER ANCIENT HOUSES HOUSES

(w0550 \[biNlel  STRUCTURES AND NATIONAL ANCIENT TOMBS, GUTTING,
HISTORICAL HERITAGE CONSERVATION BRIDGES, ETC., AND
BUILDINGS UNITS PROVINCIAL UNITS

HISTORIC
BUILDINGS

THE FURNACE HOUSES OF
MINGYANGZHOUDU

THE WELLOF YANG WEI MOUNTAIN THE TOMB OF BAOYANEN BOTTOM NET TEMPLE CITY

BRICK TOP ZHAQ ANCESTRAL HALL
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Table 8 Protection Policy at all Levels of Historic Buildings

THE SPECIFIC CONTENT LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

THE INTRODUCTION OF NEW FEATURES CANNOT INAPPROPRIATE SURE SURE

PROHIBITED CONSIDERATION, POSSIBLE, PAY ATTENTION
TSRS ATTENTION CONCEALMENT TO CONCEALMENT il Sl

RELATED INFRASTRUCTURE SHOULD REDUCE THE SHOULD REDUCE THE POSSIBLE, PAY ATTENTION
CRERER /APPEARANCE OF INFLUENCE /APPEARANCE OF INFLUENCE TO CONCEALMENT SUEE SURE

POSSIBLE,PAY ATTENTION POSSIBLE,PAY ATTENTION
ELEVATORS AND OTHER EQUIPMENT CANNOT CANNOT INAPPROPRIATE ot Sl e

CONSTRUCTION - IN FOR CHANGES TO THE STRUCTURE OF THE SYSTEM CANNOT CANNOT SHOULD NOT INAPPROPRIATE APPROPRIATE

e ______

FOR INTERIOR DECORATION BIAN MORE CANNOT [EATERORRBTECAN CAN INCREASE CAN CHANGE APPROPRIATE SURE

THE FUNCTION
OF SETTING

FOR SPECIAL ART FORM RESERVED MUST

and utilization strategies, to conduct interventions
for historic buildings.

5.3 Definition and the corresponding strategy of
intervention levels

According to the present situation of Wencheng his-
toric buildings, the intervention levels were divided
into five levels in our plan :

Level one, mainly aimed at buildings in smaller
volume and historical buildings focusing on planar
effects, such as the well, road, etc., as well as the
national cultural relics’ protection units.

Level two, mainly aimed at buildings in smaller
volume and historical buildings with three dimen-
sional space, such as pavilions, bridges, door plat-
forms, etc., as well as the provincial cultural relics
protection units.

Level three, mainly aimed at the palace, the
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BE INCREASED

KEERONRELEVANT ______

INFORMATION

MUST SHOULD SUITABLE

temple buildings and the ancestral hall, folk houses
and other buildings with the protection value scored
>48, utilization value scored > 42, and quite good
comprehensive location (the location score + scenic
spots correlation score >4 ).

Level four, mainly for the ancestral hall, folk
houses and other buildings with utilization value
scored > 42 and good comprehensive location (loca-
tion score + scenic spots correlation score > 4) .

Level five, mainly for residential buildings with
utilization value scored < 42 or poor comprehensive
location (location score +scenic spots correlation
score < 4).
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Table 9 Historic buildings at all levels of Utilization Policy

PROTECTION MEASURES CONCRETE CONTEN LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 5

DAILY MAINTENANCE OF BUILDINGS NECESSARY NECESSARY OUGHT TO OUGHT TO APPROPRIATE
FOR THE REGULAR MAINTENANCE OF
s NECESSARY NECESSARY OUGHT TO OUGHT TO APPROPRIATE
MAINTENANCE
NECESSRAY AND NOTICE THE  NECESSRAY AND NOTICE THE NECESSRAY AND NOTICE THE
THE PREVENTION OF DAMAGE CONCEALMENT IDENTIFIABLE IDENTIFIABLE OUGHT TO APPROPRIATE
NECESSRAY AND NOTICE THE ~ NECESSRAY AND NOTICE THE NECESSRAY AND NOTICE THE
TO ELIMINATE THE HIDDEN TROUBLE CONCEALMENT IDENTIFIABLE IDENTIFIABLE OUGHT TO APPROPRIATE
LOOSE COMPONENTS TO SHIFT, TO PLACE PRIORIT PRIORIT PRIORIT PRIORIT AS FAR AS POSSIBLE
TO DAMAGE, THE DEFORMATION OF
e e e e PRIORIT PRIORIT PRIORIT PRIORIT AS FAR AS POSSIBLE
THE NECESSARY REPAIR DAMAGED COMPONENTS PRIORIT PRIORIT PRIORIT PRIORIT AS FAR AS POSSIBLE

RESTORATION TO REPLACE BADLY DAMAGED COMPONENTS

MAKE THE NECESSARY SUPPLEMENT OF THE
MISSING COMPONENT

TO ELIMINATE ADDITIVES

ELIMINATION
MIGRATION FRAME CANNOT
RELOCATION AND CARRIDE OUT MIGRATION CANNOT
RECONSTRUCTION
REHABILITATION CANNOT
OTHER PLACES TO REHABILITATION CANNOT
ELIMINATE HISTORICAL BUILDING SAFETY AND
HEALTH FACTORS IN ENVIROMENT NECESSARY
ELIMINATE THE ENVIRONMENT OF THE HISTORICAL
ENVIRONMENTAL BUILDING SAFETY AND HEALTH RISKS NECESSARY
RENOVATION IMPROVE THE QUALITY OF THE
EXISTING ENVIRONMENT OUGHTTO
TO IMPROVE AND ENHANCE THE QUALITY
OF EXISTING ENVIRONMENT OUGHTTO

6. Conclusion

In order to establish a long-term feasible and effec-
tive working mechanism of historical building
preservation, the plan scored and classified the 832
items in Wencheng, which will help local govern-
ment make and carry out protection and utilization
measures in place. Through the value evaluation
system, the differences between historical architec-
ture characteristics were demonstrated definitely by
a relatively objective and intuitive way, the meaning
of the system was to provide an operational method
for dynamic evaluation on the historical architec-
ture. And furthermore, we put forward correspond-
ing measures of protection and utilization in order
to prompt appropriate development for the ancient
remains in Wencheng.

SERIOUS RESEARCH AND
GUARANTEE THE AUTHENTICITY 'GUARANTEE THE AUTHENTICITY AND INTEGRITY AND INTEGRITY

SERIOUS RESEARCH AND

CAREFUL JUDGMENT AND  APPROPRIATE RETENTE THE APPROPRIATE RETENTE THE

COPY EXACT AND IDENTIFIABLE ~ COPY EXACT AND IDENTIFIABLE ~ AS MUCH AS POSSIBLE AS MUCH AS POSSIBLE AS MUCH AS POSSIBLE

ENSURE THE RATIONALITY ENSURE THE RATIONALITY
ENSURE THE INTEGRITY

LITTLE EFFECTIVE AND VALUABLE. LITTLE EFFECTIVE AND VALUABLE. ERCEERLGREIAILED EROREREGRETARED
SHOULD SHOULD SURE SURE
SHOULD NOT AS MUCH AS POSSIBLE SURE SURE
AS MUCH AS POSSIBLE SURE SURE SURE
AS MUCH AS POSSIBLE AS MUCH AS POSSIBLE SURE SURE
NECESSARY OUGHT TO OUGHT TO APPROPRIATE
NECESSARY NECESSARY NECESSARY OUGHT TO
OUGHT TO SURE SURE AS FAR AS POSSIBLE
OUGHT TO SURE SURE AS FAR AS POSSIBLE
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Contemporary Wayang in the Digital Story Telling:
Bring the Enviromental Sensitivity to the Classrooms
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Historically, as it was used to spread religious-and-social values to society, it has a potential to be applied

@ Wayang — a traditional theater in Indonesia and Southeast Asia, refers to puppet theater performance.

in educational field to insert characters values as stated in Indonesian Kurikulum 2013, preserving nature

aswell aslocal culture. Technology literacy, at the same time, becomes the concern of 21st century education. Digital
storytelling, then, could be the bridge of the local and the modern ones, and the media to educate the characters
building. The core of digital storytelling is from the idea of combining the art of telling stories with a variety of
multimedia. It can be practiced in many different content areas across grade levels, and is able to facilitate students
with various learning styles. Regarding to those rationales, it is possible to insert the local values of Wayang with
some modification and the modern technology of digital story telling in order to educate as well as to increase
students’ awareness toward social issues. This current study, further, was based on the practice of digital story
telling in CLC Jeroco, Sabah - Malaysia. On the basis of students’ social background which is the children of migrant
workers in the oil palm plantation, the theme of the stories was related to the issue of oil palm plantation and its
impact toward environment. The insertion of this theme in the classroom setting was expected to increase students’

environmental sensitivity and critical thinking.

Wayang, digital story telling, environment

Introduction

Globalization leads to the pace of social changes in
various aspects of life, among others are information
and technology (IT), culture, and environment. In
terms of IT, the growth of the Internet globally has
eased people to easily access and/or share numerous
information without substantial barriers. One can
update the latest news in far parts of the world only
in seconds and spread it automatically to all over
the globe. In other word, everything can be done in
merely one or two clickings of fingertip. A number

of social media, inter alia Facebook, Twitter, Ins-
tagram, YouTube, and so forth, have also essential
roles in spreading culture products from one country
throughout the world. This phenomenon brings the
issue of cultural globalization. The cultural global-
ization has power to minimize cultural boundaries
among nations. It also enables individuals to mingle
in broader socialization as well as brings intercon-
nection among different populations and cultures.
Thus, the impact of IT advancement immensely
affects various life sectors.
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Cultural globalization, further, also brings the
new issue of cultural homogenization which poten-
tially impact national identity and culture. Global
culture has made people more familiar with Hol-
lywood than the culture of their own country. Hol-
lywood blockbusters have been popular throughout
the globe and 70% of its revenue comes from inter-
national markets (Brook, 2014) which means that
most of its viewers are from the countries outside
USA: In fact, Indonesia is categorized as a prom-
ising market for Hollywood movies. As the world
turns to Hollywood, the shaping views of Americans
(Americanization) cannot be overlooked. Indonesia
as a nation-state with a pluralistic society, which
consists of approximately 1,128 racial/ethnic groups
(BPS, 2010), is vulnerable to social unrest and intra-
group tension in terms of race, ethnicity and religion
(Sugiharto, 2009), needs to be alert on the profound
impact of this globalization towards the future exis-
tence of Indonesian local culture. If the richness and
diversity of local culture is not well preserved, the
cultural globalization and/or homogenization surely
would fade and swap the position of local culture.

One of the issues of global-culture impact which
this paper concerns is that the case of degrading of
Wayang as the Indonesian great noble indigenous
culture product. Wayang is a traditional theater
in Indonesia and Southeast Asia referring to pup-
pet theater performance. The characters consist of
inanimate figures made of and moved by human
effort before audience (Stein, 2010). The varieties
of Indonesian Wayang can be categorized into Way-
ang Beber, Wayang Purwa, Wayang Gedog, Wayang
Golek, Wayang Krucil, Wayang Madya, and Wayang
Pancasila (Moerdowo, 1982). Furthermore, Moer-
dowo added that as the native culture of Indonesians,
Wayang reflects exquisite art, philosophy, moral,
thought, and education values. It does not func-
tion merely for entertainment purposes, yet is used
for exorcism, invocation of ancestral spirits as well
as spreading religion. Historically, it is developed
based on the cultural and social patterns of Indo-
nesia. It, firstly, adopted classical Hindu Javanese
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religious mythology. As the era of Islamic culture in
Java, Islamic values were inserted within the narra-
tive as the media to spread its religious values. At the
time of 1945, the year of Indonesian independence,
contemporary Wayang called Wayang Perjuangan
was created in order to commemorate the revolution.
To be emphasized, Wayang retains its position as
high level and breathtaking art form at all levels of
society as well as embraces esthetical, educational,
mystical and philosophical elements. In 2010, then,
Indonesian Wayang got UNESCO recognition as
one of the Masterpieces of the Oral and Intangible
Heritage of Humanity.

In this current globalization era, however, the
position of Wayang has been shifted by modern pop-
culture which makes it less popular now than some
decades ago. It is such a crisis that the organizing
committee of Festival Wayang Indonesia stated that
most Indonesian youths lost interest in Wayang and
were even blind to Wayang (Jakarta Post, 2015).
Regarding this case, it is absolutely a big challenge
for Indonesian to introduce and maintain the exis-
tence of Wayang, as the great honour heritage and the
mirror of Indonesian characters, to the youth because
the future of Wayang lies in the hands of them.

Besides the challenge on the local native culture
preservation, another issue in the present undeniable
globalization era which Indonesia has to face is envi-
ronmental problems. As the world’s largest archi-
pelago country encompassing over 17,000 islands,
Indonesia is endowed with rich natural biodiversity
and resources. However, these have not been man-
aged in sustainable manner which has led to over-
exploitation and depletion. Besides, as the fourth
populous country on the earth after China, India, and
USA with over 237 million inhabitants, Indonesia also
faces a big problem; the total population is expected
to grow to 271 million by 2020 (World Population
Review, 2015). Moreover, that number of residence
is not evenly distributed among thousands of islands
situated from Sabang to Merauke. 58% of the total
population reside in Java islands which leads to vari-
ous environmental problems, not merely in Java, but
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also over the Indonesian sovereign areas. Besides,
Indonesia has also deforestation problems whose
rate reaches 1.8% annually due to agricultural clear-
ance, forests fires, illegal logging, and illegal min-
ing (World Bank, 2008). Based on the data obtained
from the World Bank, this is significantly higher than
other two tropical-forested countries, Brazil (0.6%)
and Democratic Republic of Congo (0.3%), and the
global mean deforestation rate (0.5%). The scale of
forests fire, presently, has increased with the expan-
sion of oil palm and timber plantations, particularly
in Sumatera and Borneo islands. This exploitation
contributes to flood, landslide, water shortage, soil
erosion, land degradation, water pollution, loss of
biodiversity, as well as pressures and stresses on the
whole ecosystem of the Earth.

Regarding the environmental problems, Indone-
sian government actually has made some attempts
by establishing environmental regulation, yet its
implementation and enforcement is weak (Wingqvist
& Dahlberg, 2008). In order to achieve the goals, it
is obligatory to have grassroots’ active participation
that can be started by making use of education, as it
is considered as one of the most powerful and effec-
tive means in raising human awareness, shaping the
world, changing the attitude to face the future chal-
lenge (UNESCO, 1997; Howe, 2009). Therefore, it
is indispensable to include environmental sensitiv-
ity within education through environmental educa-
tion which is integrated in curriculum. Students as
the young generations who will be the future leaders
need to be adequately equipped as well as prepared
for the numerous world challenges, including envi-
ronmental problems they will inherit. This will help
them become well educated and thoughtful leaders
of tomorrow (American Forest Foundation, 2010).
Jacobson, McDuff, & Monroe (2006) state:

Environmental education is objected to provide
students with the opportunity to gain the sensi-
tivity to the environment, to have knowledge
and experience of the problems surrounding
the environment, to acquire a set of values and

positive attitudes, to obtain the skills required
to identify and solve environmental problems.

In addition, environmental education also brings
benefits to students, such as opportunities for rich,
real, and relevant learning across curriculum which
is relevant towards the context of Indonesian national
education goals which aim to build critical thinking,
problem solving, and foster active, independent, and
cooperative learning through the content area inte-
gration (Archie, 2003).

As the aforementioned globalization-era complex
problems has pivotal concern, one of the educational
alternatives to bridge the three challenging dimen-
sions which are the advancement of IT demands, the
Indonesian Wayang existence degradation, and the
environmental problems in Indonesia, is by utilizing
digital story telling using Wayang characters with
the specific topic of narrative about environment.
Digital story telling, based on a number of resources,
(Vinogradova, Linville, & Bickel, 2011), refers to
a distinct nonlinear narrative genre that uses new
media of technology to produce narratives using
multimodal means (sound effects, voice, music, and
images) to convey meaning. In other word, students
use a variety of multimedia tools to narrate the story
in an innovative, creative and engaging project. Fur-
thermore, it also provides interactive activities for
building communities, fostering students’ collabora-
tion and multiliteracies, and creating opportunities
for global audience. Digital story telling, then, could
be a potential medium to bridge the local and mod-
ern ones, and also as a medium to teach the skill of
character-building.

In specific, this current writing would elaborate
the use of modified modern Indonesian Wayang
(henceforth contemporary Wayang) which is used
in the setting of education and performed using the
medium of digital story telling to deliver environ-
ment related materials. It is considered as the pivotal
to insert Wayang in the educational field to build
characters values. The term of contemporary Way-
ang, in this present piece of writing refers to the oral
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art performance using Indonesian Wayang characters
with some modification, such as, the naming of the
figure which uses modern name closely to students’
daily life instead of the classical name of each fig-
ure, the use of modern-themed stories telling about
environmental issues, the application of various
modern music instruments or sound effects instead
of Gamelan Jawa, and the use of Bahasa Indonesia
as the medium of communication instead of using
traditional-high-level of Javanese (Krama Inggil or
Kawi). Those were applied as part of the up-to-date
efforts to make Wayang more appealing to young
generations. Regardless the modification laying here
and there, each character of Wayang is visualized
and formed as closely as to its original form as the
efforts to keep the sense of classical and traditional
values of Wayang.

The practice of digital story telling as the deliv-
ering medium of contemporary Wayang, further, is
expected to have triple functions: (1) to introduce
and preserve the Indonesian local culture of Wayang,
(2) to instill the environmental sensitivity values,
(3) and to prepare the Indonesian youths to cope
with the demands of 21st century and global com-
munities where everything is digitalized and require
everyone a certain technology literacy. Eventually,
it is expected that the use of contemporary Wayang
shapes national characters in the global world and
keep the existence of Indonesian native culture while
the environmental narrative as the topic within the
Wayang performance can reinforce the future gen-
erations to be proactively aware of the sustainability
of the Earth in which they live.

Method

This current article is developed under the umbrella
of qualitative research design in which the research-
ers seek a deeper truth of a phenomenon in natural
setting, understand as well as interpret it from mul-
tiple perspectives on the basis of activities conducted
at Community Learning Center (CLC) SMPT Jeroco,
Sabah-Malaysia. To be more specific, the research-
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ers employed a retrospective study design since it
is objected to investigate past activities on utiliz-
ing contemporary Wayang through the medium of
digital story telling within the teaching and learning
process (Hess, 2004; Starman, 2013). Theoretically,
there are three general types of retrospective study:
case report, case series, and case-control study. A case
report is a report of one unusual and instructive case,
a case series is a report of multiple similar unusual or
instructive cases, and a case-control study is similar to
a case series and includes control group as the com-
paration. Regarding the previous explanation, it can
be concluded that this article belongs to case report.

The subject of this present retrospective study
is the 58 Junior High School students levels on
grade of VII, VIII, IX and Package A at CLC SMPT
Jeroco. CLC Jeroco is one of the schools out of 48
CLC SMPT in Sabah — Malaysia which was estab-
lished in 2013 under the supervision of Sekolah
Indonesia Kota Kinabalu (SIKK). Its establishment
is one of the efforts of Indonesian government to
broaden the access of education for Indonesians
regardless the area they inhabit (UU No 20 year
2003 about National Education System), including
Indonesian children who reside in Malaysia. It is
absolutely urgent for giving the education access for
TKI-Tenaga Kerja Indonesia (Indonesian migrant
workers) children in Malaysia regarding the fact
that Malaysia has the highest number of Indonesian
migrant workers compared to Taiwan, Arab Saudi,
Hongkong, and Singapore (BNP2TKI, 2015). There
are approximately two million Indonesian workers
in Malaysia. 80% of them work in the oil palm plan-
tation, particularly in the Eastern part of Malaysia,
Sabah. Based on the data from Uni Social Democrate,
the number of legal and ilegal migrant workers in
Sabah reaches 538,180 and 329,388 respectively
(Handadhari, 2015). In addition, Nusron Wahid (the
head of BNP2TKI) stated that recently there are
around 15,000 school-aged Indonesian children in
Sabah—Malaysia who are learning at the CLC with
free educational services.

Particularly in CLC SMPT Jeroco, the students’
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age ranges from 12 to 19. Based on the observation
of the teacher, the students in the Jeroco oil palm
plantation prefer working to studying at the formal
school. Some others are working in the morning and
going to school in the afternoon. So, it could be said
that the ones who go to school are categorized as
the motivated learners. As the highlight, the social
environment of oil palm plantation does not give
adequate support for school aged children to pursue
the education.

Having school at CLC in Malaysia, for sure, is
different from what Indonesians have, especially in
terms of academic and socio-cultural atmosphere.
For instance, the school starts in the afternoon (1
p.m — 5 p.m.), some students in CLC SMPT Jeroco
have not passed primary school so that they do Pack-
age A program at the school, students are more flu-
ent using Malay language with special local dialect
rather than Bahasa Indonesia which impact on the
students understanding towards the subject materials
which were delivered in Bahasa Indonesia. Despite
those differences, CLC still needs to apply the Indo-
nesian curriculum and attain the goals plotted in
four domains, spiritual, cognitive, social, and skills
(Kemdikbud, 2013). In addition, the social challenge
that most of CLCs in Malaysia faces is that most of
their students are not only living in but also born in
Sabah, and they do not see Indonesia as their ori-
gin country. Regarding this socio-cultural condition,
there is urgent need for inserting nationality towards
Indonesian students.

Concerning on the challenges and demands of
globalization, the goals of national education, the
need of environmental-problems sensitivity of the
young generation, the Indonesian students special
socio-cultural background in Sabah-Malaysia, the
result of comprehensive review on the potential of
contemporary Wayang using digital story telling, and
the critical analysis on the urgency of inserting Indo-
nesian characters, the two researchers collaborated
to apply contemporary Wayang within the package
of digital story telling in the process of instruction
at the CLC SMPT Jeroco Sabah—Malaysia. As the

two researchers have different domicile (Indonesia
and Malaysia), for the practicality and feasibility
reason, the one who conducted the process of field
execution was the one who live in Sabah—Malaysia.

In order to obtain the data on the implemention of
the digital story telling, some instruments employed
were field notes, documentation, students’ script,
and edited video product of contemporary Wayang.
All the instruments utilized in the data collection,
then, were analyzed narratively to have big picture
about the events and to reveal underlying values on
the implementation of contemporary Wayang using
digital story telling in the educational field and its
wider effects. It is also expected that the findings
are viable to inspire broader number of educators,
practitioners, scholars, and/or researchers for devel-
oping similar media in different educational settings
to spread the environmental values and sensitivity to
young generation, not merely in the scope of Indone-
sia but also all over the world.

Findings and Discussions

Implementing Contemporary Wayang in the
Digital Story Telling

The current Indonesian national curriculum (K13)
requires the interrelation between one subject to
other subjects vertically as well as horizontally on
the basis of accumulative, reinforced, and enriched
principles (Kemdikbud, 2013) to create a produc-
tive, creative, and inovative future generation (UU
No 20 year of 2003). To be more specific, it aims
at building students environmental sensitivity,
increasing nationality, preserving local culture, and
developing IT literacy. Regarding those goals, it is a
challenge for the teachers to build nationality and/or
bring Indonesia inside the classroom as the setting of
the school is oil palm plantation in Sabah - Malaysia.
Further, raising students’ awareness about a num-
ber of cases related to the environmental problems
in Indonesia (generally) or land clearance or forest
fire for new oil palm plantation (particularly) where
they live is obligatory to apply. The real example of
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environmental disturbance which the students had
was the haze disaster in 2015 caused from forest fire
in Sumatera and Kalimantan, Indonesia. Of course,
as the ones who live in the oil palm plantation sur-
rounding, students should not be apathy, but need to
be well known of this case. It is also expected that
students become the agent of change who will be
responsible for the future of the earth.

Wayang, with some modification, then, is believed
to be effective means to achieve the goals and cope
with the aforementioned challenges — environmen-
tal, national identity, and technology. The use of
contemporary Wayang in the classroom came out
as the result of discussion and analysis between the
researchers. After critically reviewing related and
relevant theories, then, the researchers came to the
hypothesis that contemporary Wayang using digi-
tal story telling might be the answer for the present
challenges and to reach the goals set in the national
education system of Indonesia. The combination
among contemporary Wayang, digital story telling,
and environmental sensitivity character, in conclu-
sion, meets the equilibrium point of a number of
21st century education goals which are local culture
preservation, technology literacy, and future envi-
ronment awareness.

In the process of executing the project of using
the media, some stages were conducted, inter alia
preparing, applying, reflecting, revising and reapply-
ing, and reporting. The flow of the stages is shown in
the Figure 1.

| Preparing |
.4

| Applying |
¥

| Reflecting |
¥

| Revising + Reapplying |
¥

| Reporting |

Figure 1. The Flow of Project Stages
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In the preparing stage, the researchers set the goals
of the project to focus on; in this term is promot-
ing students’ critical thinking and problem solving
related to the present socio-cultural and environmen-
tal problems. The researchers also prepared the topic
of environmental problems, particularly forest fire in
Indonesia (Sumatera and Borneo islands) which in
fact has created haze disaster over the country and
spread to Malaysia and Singapore (BBC, 2015). This
topic of haze disaster was meaningfully chosen as it
is urgently needed to open the students’ eyes about
the issue of oil palm plantation. The topic chosen
was also authentic as authentic materials are a useful
means to bridge the gap between classroom and the
real world (Kelly, Kelly, Offner & Vorland, 2002).
This is also part of brainstorming activity since hav-
ing students thinking about different ideas would
help to get the process started as well as to lead the
students to focus in certain areas (Alba, 2014). As
part of brainstorming, the teacher-researcher pre-
pared a hand drawing entitled “Putri Jerebu” or “The
Haze Princess” to explain about the haze disaster as
shown in the Figure 2. The drawing was aimed to
visually attract students’ attention during the process
of explanation on the materials.

The other preparation prior to the project applica-
tion, the researchers prepared materials that provide
students with the general knowledge of Indonesian
Wayang characters and how to play with Wayang in

Figure 2. The Drawing entitled “Putri Jerebu” Used to
Introduce Haze Disaster
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the conventional way. In this stage, students were
able to create the characters as well as do the perfor-
mance in front of the class as shown in the Figure 3.

In the stage of applying the project, the research-
ers started to hook students’ understanding about
environmental problems happened on the earth by
implementing questioning technique. After that, stu-
dents were challenged to create a story and perform
it in the form of Wayang performance, not in the
conventional way as they had previously, but in the
form of digital story. First, students created the narra-
tive in group consisting of six students. Then, based
on the narrative, students discussed the characters
and background to be used in the filming process.
Lastly, they performed a story of environment using
their Wayang characters and record it digitally using
handphone camera. In the first cycle, all the Wayang
characters which students made were modern ones
(most of the characters visualization were students
in their age). The story that students created were
very attractive and amusing ranging from the dis-
posal classification, haze disaster, flood, and water
pollution. In the first stage, it was very interesting
due the students used the real natural background
and effect as shown in the Figure 4. The story and
language used by the students were very novel and
close to their daily life. Yet, the technique of charac-
ters movement and clip filming had not been good.
The process of filming did not have the editing stage,

Figure 3. The Introduction to Wayang Play

so that students directly show their film in front of
the class after recording process.

After the filming process, students come to the
stage of presentation in which their digital stories
were shown to the class and received feedback from
other students. During the session of presentation as
shown in the Figure 5, students gave written as well
as spoken comments on each film presented. Dur-
ing the presentation, there were a large number of
laughs. All the students were very attentive to watch
their friends’ work.

After that, the researchers came to the reflection
stage, and found out the values of local culture had
still not been maximal as the characters of Wayang
students made were too modern. As the researchers
concerned on preserving, introducing, and emphasiz-
ing Indonesian local culture toward students of Indo-
nesia in Sabah-Malaysia, the researchers decided to
go to the second cycle with some revision. In the
second cycle, the researchers revised some aspects
and reapplied the project of digital story telling using

A, L i
/

j,
lida

Figure 4. Characters of Contemporary Wayang in the Step 1

Figure 5. Digital Story Telling Presentation
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contemporary Wayang. The researchers reintro-
duced Indonesian Wayang characters to the students
through PowerPoint presentation as it was the sim-
plest and practical visual medium to use before the
classroom. The introduction of Wayang characters
(Punakawan, Pandawa, Rama Shinta, and so on) was
considered very crucial to be conducted to refresh
students’ knowledge on Wayang. Even though stu-
dents had been introduced to Wayang prior to the
project, the repetition on the Wayang materials was
important as the students never knew the original
Indonesian Wayang characters previously for most
of them were born and grow up in Sabah - Malaysia.
Thus, this introduction was objected to be part of
bringing Indonesia to the Indonesian children.

After being given sufficient introduction, students
were asked to create the characters of Indonesian
Wayang as shown in the PowerPoint presentation
they were interested in. The creation of Indonesian
Wayang characters in the project of digital story tell-
ing was included as part of a weekly project program
called “Program Tugas Mingguan” which has been
conducted for over two semesters on the basis of
Project Based Learning (PBL). This project has been
proven to effectively promote students’ positive char-
acters, inter alia creative, innovative, disciplined,
motivated, responsible, independent, open-minded,
socio cultural and environmental sensitive (Kur-
niawan, 2015). In creating the Wayang characters,
students did it individually so that each of them can
be more imaginative, explorative, freely expressive,
and creative. As the classic form of Indonesian Way-
ang characters is very difficult to create exactly as its
original forms, then, students were given a freedom
to do some modifications. Some characters that stu-
dents created were Gatotkaca, Punakawan (Semar,
Gareng, Petruk, Bagong), Srikandi, Arjuna, Bima.
The results of Wayang characters are shown in the
Figure 6.

After finishing creating the characters, the stu-
dents submitted their art product to be assessed.
The assessment included internal and external par-
ties. The internal examiners were students and the
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teacher- researcher. It resulted that there were four
best characters. Those big four, then, was polled by
external assessors using the social media, Facebook.
There were nineteen external respondents who voted
for the students’ works. This phenomenon is the real
evidence that social media can be used to support
the process of teaching and learning. The teacher-
researcher also believed that uploading the work of
students, is also part to show to public (particularly
Indonesian) that migrant worker children exist and
they are also part of NKRI (Negara Kesatuan Repub-
lik Indonesia). So far, the students’ works have got
positive responses which are expected to motivate
students as they know that their works are seen and
appreciated by broader people from other areas out-
side oil palm plantation. Furthermore, uploading the
students’ works are also proven to be able to inspire
the other educators to apply the similar activities in
their own contexts and settings.

After that, the students were given a project to
work in a group consisting of six students to cre-
ate a narrative under the main topic of environment
issues, particularly in Indonesia, utilizing the charac-
ters of contemporary Wayang they have made. After
the idea of narrative has been selected, students cre-

Figure 6. Characters of Wayang
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ated the draft of the narrative to help them organize
the characters, the setting, and the sequence of the
movie (Alba, 2014). After creating the narrative, stu-
dents came to the stage of creating the background
picture of the story manually on a piece of drawing
paper. The pictures would help the students to give
better background of the story they recorded. Then,
in the process of filming and dubbing in creating
digital story telling, students recorded their Wayang
performance using handphone camera. Fortunately,
all the students were equipped with a sophisticated
handphone so that the technology was not barrier in
the process of recording the performance as shown
in the Figure 7.

In addition, the setting of Indonesia was objected
to enclose the students to be more aware of their
country. Students developed and produced their sto-
ries under the topic of environmental issues that are
of genuine interest to them so that the range of the
stories will be varied. Topics chosen by the students
during the project were disposal problems, forest
fire, water pollution, wildlife protection, and global
warming. After that, the students came to the process
of editing video in which they can insert a title page,
write captions, add musical instrument, provide neat
transitions between clips, and have credits at the end.
Unfortunately, as the limitation of computer facili-
ties, there was no computer for students, the teacher-
researcher was the one who did the editing process
using Windows Movie Maker (WMM). WMM was
selected as it was the simplest program. The result

Figure 7. Students Do Recording Using Wayang Characters

of edited videos is presented in the Figure 8. The
decision to involve teacher as the video editor was
due not all students come with knowledge of digi-
tal video editing technology regardless the modern
smart phone they had, yet there are still lack of abil-
ity to operate the computer application related to the
video editing.

The last step in the project of contemporay Way-
ang using digital story telling project was the session
when students presented their digital stories before
the class and received feedback from other students.
Particularly, the presentation of the digital storytell-
ing product would foster students’ presentation and
discussion skills as students need to present their
work to the public (classmates) and give constructive
feedback in the form of both oral and written com-
ments to others’ work as well as receive feedback for
the future betterment. These activities would build
students’ character, such as communicative, confi-
dent, open minded, honest, polite, respect, and appre-
ciative. One of the video products was also uploaded
by the teacher-researcher in the social media of
Facebook to invite external viewers to give con-
structive feedback and/or appreciation. It will, fur-
ther, increase students’ motivation when they know
that their product will be published on the Internet
(Karchmer, 2001). It was also a means of promoting
and introducing students towards the global world.

Figure 8. The Samples of Digital Story Telling Videos
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There were 26 viewers for the uploaded video. How-
ever, the respond toward the uploading video prod-
uct was not as good as the uploaded photos. The less
responds were due the viewers need to spend more
internet credit for watching the video so that they
were reluctant to click it. In addition, among three
video of the contemporary Wayang, only one could
be uploaded due to the technical problems on the
internet connection. The video product, then, could
be downloaded publicly using this following link:
https://www.facebook.com/franky.asshodiq/videos/
vb.100000491948354/1283996584960061/?type=2
&theater.

During the implementation of the project of con-
temporary Wayang using digital story telling, the
researchers did evaluation by observing the process,
making notes, and documenting all of the process of
activities to have further investigation to generate
theories and/or evaluation. The teacher-researcher
also asked the students to give a comment on the
activities of creating the digital story telling. It was
found out that students were motivated to do the
project, for instance to create a character, to draw
background, and to do filming and dubbing). Thus,
it could be concluded that contemporary Wayang
can be a means to insert and spread environmental
values and sensitivity to the young generation.This
activities also promote students’ critical thinking
to find the environmental problems, its causes and
effects, how to prevent it from happening, minimize
and/or solve the negative impact. In conclusion, it is
essential to make young generations realize that they
are part of the problems, and therefore they have to
be part of the solution.

Accomodating 21st Century Educational Goals
and Increasing Environmental and Socio-Cultural
Sensitivy through Contemporary Wayang Using
Digital Story Telling

A number of goals the students in the 21st century
have to achieve are having social, cultural, global,
and environmental awareness. It is supported by the
‘Belgrade Charter—A Global Framework for Envi-
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ronmental Education’ whose objectives are as follow:

to foster clear awareness of and concern about
economic, social, political, and ecological
inter-dependence in urban and rural areas;
to provide every person with opportunities
to acquire the knowledge, values, attitudes,
commitment and skills needed to protect and
improve the environment; to create new pat-
terns of behavior of individuals, groups and
society as a whole towards the environment.
(UNESCO, 1975)

On the basis of Belgrade Charter above, it is criti-
cally concluded that environmental education is not
merely about science-based, but it can be in the form
of inter-disciplinary approach across disciplines. A
report of Environmental Education published by the
Scottish Education Department in 1974 recommends
that young people should be introduced to environ-
mental concepts and values, be trained to assess
critically the many views on current environmental
issues, to permeate environmental education to the
whole curriculum.

In the process of creating the narrative in the
project of digital story telling, students need to think
critically on what have happened in and around their
environment by observing and questioning why
they happened. Then, in order to find the answer of
their curiosity, students need to collect the data from
various resources, then analyzing and synthesizing
the data they obtained to get the way to solve the
problems raised. After those processes, they created
a storyboard of flow of the narrative to communi-
cate their ideas to the world. In the process of fin-
ishing the digital story telling project, the students
creatively created Wayang characters, did the video
recording and dubbing to perform the story created,
and finally finished and presented the project in front
of the audiences. In conclusion, the projects fol-
low the principles of scientific approach which are
observing, questioning, associating, experimenting,
and networking (Kemdikbud, 2013) and the 4C’s
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skills of 21st educational skills - critical thinking
and problem solving, communication, collaboration,
creativity and innovation (NEA, nd) along with tech-
nology literacy.

Based on the analysis, the process of develop-
ing digital story also supports student learning and
Higher Order Thinking Skills (Nelson, 2006) and has
been found to be an important tool for the improve-
ment of student writing, language, and literacy skills.
In addition, during the process of digital story telling
using the characters of contemporary Wayang, learn-
ers worked collaboratively to finish the product.
Digital storytelling also acts as a motivator to sustain
student engagement throughout the project (Burn
& Reed, 1999). Digital story telling which utilizes
multi media means not only address different learn-
ing styles (Alameen, 2011). In its process, students
can develop multiliteracies; writing - by drafting
the narrative, visual - by creating and modifying the
character of Indonesian Wayang, communicative -
by delivering, presenting, and discussing the stories,
and electronic literacies - by creating and sharing the
stories in the form of digital instead of conventional
way. Therefore, it is both theoretically and empiri-
cally proven that contemporary Wayang using digi-
tal story telling could accomodate students’ different
learning styles, audio, visual, as well as kinesthetic.

However, there were some barriers during the
implementation of digital story telling using con-
temporary Wayang. First, as the knowledge of Way-
ang characters that the teacher-researcher had was
limited, the students were not explained in detailed,
for instance the biography of each characters, the
ornament used in the characters, and so forth. The
teacher researcher also did not give explanation on
the story of classical Wayang. In addition, the mate-
rials of Wayang were only given at glance. Second,
the students’ competence on using computer and
specific software related to audio and video edit-
ing was still very limited so that the one who was
in charge of combining and editing video was the
teacher- researcher. It was a note from the teacher-
researcher that ideally the students, themselves, had

to conduct the editing clip, yet there were neither
computers for students nor the human resource who
would help students doing the editing. To be high-
lighted, there were more than 50 students (the num-
ber is increasing over time) in CLC SMPT Jeroco.
Ironically, there was only one teacher who had to
deal with that number of students and was in charge
of teaching all subjects. To teach the students the
editing software, of course, would be hard and time-
and-power consuming.

Conclusions and Suggestions

To sum up, we need moral education to instill envi-
ronmental sensitivity as well as social cultural aware-
ness to future generation. Further, in this current 2 1st
Century, students have to acquire knowledge and
skills in technology. In mediating those challenges of
environment, culture, and technology literacy, digi-
tal story telling, then, is a potential answer as it can
bridge among them well. The result of this imple-
mentation of digital story telling in the CLC Jeroco
is the empirical proof toward its effectiveness within
the instruction. However, it is required to be high-
lighted that undoubtedly there are challenges associ-
ated with the application of contemporary Wayang
in the digital storytelling production, particularly
in CLC Jeroco which location is oil palm planta-
tion. Regardless the limitation, it is pivotal for both
students and instructors to be able to learn to make
use of available and limited resources to achieve the
great result from the digital story telling.
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important biological activity. The aim of this study was to evaluate the activities of oligomer produced

by enzymatic hydrolysis upon proliferation of lymphocytes and cancer cells. The chitinase enzyme was
obtained from thermophilic bacterium Bacillus cereus SW41 isolated from South Sulawesi. The reaction products
were analyzed and fractionated using HPLC. Cytotoxic assay to determine the lethal concentration 50 (LC, ) used the
BSLT method. The effect of oligomer hydrolysates on lymphocyte proliferative activity and inhibition of cancer cells
was determined by MTT method. The oligomer hydrolysate processes with or without lyophilization at concentration
of 62.5 and 125 pg/ml were able to increase lymphocytes proliferation (3-22%). Antiproliferation activity of oligomer
chitin hydrolysate was detected in all tested cancer cell lines with the highest activity occurring in MT2 cell ranging
from 17-48% followed by Raiji cell (17-43%), and Hela cell (5-33%). Based on these results, we conclude that oligomer
chitin hydrolysate could be used as an anti-proliferation of cancer cell but a further study is needed to develop
before commercial use.

@ Local chitin waste from crab industries can be used as a source for production of oligomer which has

oligomer chitin hydrolysate, cancer cell, lymphocyte

Introduction
The issue of food security and safety in Indonesia
requires a solution and integrated effort in exploiting

compounds from chitin waste have the potential to
be developed as an anti-cancer material. Therefore,
this study is considered very important to carry out

all of the potential existing local resources.
Invertebrate marine crustaceans such as shrimps
and crab have hard shells that contain a compound
known as chitin. Chitin in crustacean is of high con-
tent ranging from 20-60% depending on the species
(Rochima et al., 2004).
Many studies have shown that kitooligomer

in efforts to increase the added value of chitin waste
through the production of bioactive kitooligomer
compounds that can be used as a functional food and
nutraceutical immune system (Sanford, 2003).
Given this background, this study was conducted
on the production of bioactive chitin oligomers by
using chitinase enzyme produced by SSA2B4.1 iso-
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lates (Bacillus cereus SW41) which had been pre-
viously characterized wholly, and a bioactivity test
to observe the pharmacological activity of a com-
pound. Further, this study was intended to produce
the oligomer compounds of chitin which have the
bioactive activity of cancer cell anti proliferation,
thus making it possible to provide information on
alternatives for increasing the value and usability of
local marine waste into products of high economic
value, and the information provided can be used
for industrial development efforts, particularly food
and marine-based nutraceutical products, which are
likely to become export products.

Research Methodology

Time and Study Site

The study was conducted at the Laboratory of Micro-
biology and Biochemistry of the Research Center
of Biological Sciences and Biotechnology of IPB
and Tissue Culture Laboratory, Pathology Section,
Department of Reproduction Clinics and Pathology
(KRP) Faculty of Veterinary Medicine of IPB. The
study was conducted from June - December 2011.

Study Materials

Chitin hydrolysate oligomers of 1% FBS for 6 hours
and 1% EM for 12 hours. HeLa cervical cancer cells
(ATCC CCL-2), lymphoma Raji cancer cell (ATCC
CCL-86), and lymphoma cancer cells T (MT2) from
the Stem Cell Cancer Institute of Jakarta. Other
materials include among others the culture purposes
such as Dulbecco’s modified eagle’s medium and
3-(4,5-dimethyl-2-thiazoly) -2.5-diphenyl-2H-tetra-
zolium bromide (MTT).

Research Method

This study consists of four main parts: 1) enzymatic
production of bioactive oligomer compounds of
chitin hydrolysate, 2) fractionation compounds of
oligomers in hydrolysates resulting from enzymatic
reaction, 3) cytotoxic testing of Lethal Concentra-
tion 50 (LC,), 4) Testing of lymphocyte prolifera-
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tion activity and inhibition activity of cancer cells.

Study on the production of oligomer compounds
of hydrolyzed chitin

The production of chitinase enzyme and manufac-
ture of colloidal chitin used the method of Arnold
and Solomon (1986), the production of enzymes FBS
and EM adopted the method of Wahyuni (2010), the
testing of chitinase enzyme activity and concentra-
tion of N-acetyl glucose-amine used the method of
Ueda and Arai (1992), the measurement of protein
content was based on the method of Bradford (1976)
and the electrophoresis followed the method of Bol-
lag and Edelstein (1991).

Fractionation of Oligomer Components of
Chitin hydrolysate

Identification and fractionation by HPLC used car-
bohydrate column (waters) as the stationary phase,
and the solvent is 60% acetonitrile in water as the
moving phase. Detection is based on the retention
time, with a UV detector of 440 model dual lambda,
using an injection volume of sample as much as 20 pl
and flow rate of 1 ml/min. As standard, an oligomer
compound was used, a mixture of Seikagaku Japan
with the monomer unit to hexamer at a concentra-
tion of 20 mg/ml, and chitosan as standard (Jeon and
Kim, 2000).

Cytotoxic testing of Lethal Concentration 50
(LC,) by the Brine Shrimp Lethality Test (BSLT)
BSLT is a test of toxicity on the larvae of Artemia
salina L. It was carried out on a sample extract of
chitin hydrolysate oligomers with a concentration of
0, 100, 125, 150, 200, and 250 (ug / ml). Data were
then processed by a probit analysis to obtain LC50.

Testing of hydrolyzed chitin oligomer samples
on lymphocytes

The test on lymphocytes is to see the ability of
oligomer samples in enhancing the immune system.
Suspension of lymphocyte cells (2 x 10° cells / ml)
in complete medium (RPMI plus fetal bovine serum
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10%, 100U/ml penicillin and 100 pg/ml strepto-
mycin) was incubated for 72 hours with or without
treatment of oligomer samples of chitin hydrolysate
N-acetyl glucosamine, 1% FBS for 6 hours and 1%
EM for 12 Hours (Zakaria, 1997). Sample concen-
tration is the concentration of some dilution levels
adjusted to the results of LC50 measurement. Cell
viability was calculated with the help of trypan blue
dye. Lymphocyte cell proliferation activity test was
based on the method of 3- (4.5-dimethyl-2-thiazoly)
-2.5-diphenyl-2H-tetrazolium bromide (MTT).

Testing of hydrolyzed chitin oligomer samples
against cancer cells of HeLa, Raji and MT2
Testing on cancer cells was to see the inhibitory
activity of oligomer against cancer cells. Cancer cells
(1-2 x 106 cells/ml) in complete medium (DMEM
plus 10% fetal bovine serum, 100U/ml penicillin
and 100 pg/ml streptomycin) were cultured for 24
hours. After the cell density reached about 50%, the
culture was further incubated for 48 hours with or
without the treatment of oligomer samples. Sample
concentration is the concentration of some dilution
levels adjusted to the results of LC50 measurement.
Testing of the inhibitory activity against cancer cells
was based on ELISA reader at A 595 nm by using the
method 3- (4.5-dimethyl-2-thiazoly)-2.5-diphenyl-
2H-tetrazolium bromide (MTT). (Kawaii, 1999).

Table 1. Activities of Some Enzymes.

Results and Discussion

Enzymatic Production of Oligomer Compounds
The testing of hydrolysis ability of some chitinase
enzyme on 1% colloidal chitin resulted in some
potential enzymes for use in producing the oligomer
compounds. The activities of several enzymes are
presented in Table 1. Based on these activities, some
enzyme concentrations (0.005, 0.0085, and 0.10
units per milligram of chitin) were used to produce
the oligomer compounds. The selected enzyme con-
centrations were based on estimates of the enzyme
ability to produce reactions of oligomer compounds
in a certain amount of units previously reported by
Jeon and Kim (2000).

The results in Table 1 show that pure enzyme
appears to have a good percentage of rendemen and
specific activities — a low rendemen but with higher
specific activities compared with other enzymes
including AS because the magnitude of the specific
activity is an indication of enzyme purity.

To monitor the reactions of some prepared
enzymes with various parameters of enzyme con-
centration values, substrate concentration and incu-
bation time of enzyme and substrates, as an initial
stage a measurement of the N acetyl glucosamine
concentration that could predict the formation rate of
oligomer compounds in various reactions was car-
ried out. The various production patterns of N acetyl
glucosamine are presented in the graph below.

Activities Protein Specific activities
Types of enzymes (U/mL) (/o) Ui Rendemen

Cell-free filtrate (FBS) 0,056 0,203 0,279 1,011
Hot cell-free filtrate 60°C, 20 minutes (FBSp) 0,050 0,175 0,286 0,893
Enzymes with lyophilized ammonium sulfate (AS) 0,068 0,108 0,629 1,213
Purified enzymes (EM)

(UV method) 0,096 0,043 2,215 1,713
Purified enzymes (EM)

(Bradford method) 0,096 0,022 4,363 1,714
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Figure 1 shows differences in the production of N
acetyl glucosamine from various enzyme preparations
with the same enzyme concentration (0.0085 units per
milligram chitin) and the same substrate concentra-
tion (1%). More monomer chitin of N acetyl glucos-
amine will be produced on the enzyme preparations
of greater units per milligram of chitin (enzyme con-
centration) than those of smaller units per milligram
of chitin in the same incubation time. The production
of chitin oligomers is through an optimized produc-
tion of specific size/type of chitin oligomers based on
the kinetics study of enzyme-substrate reaction. This
study includes that of enzyme concentration of 0.0085
U / mg of chitin and substrate concentration of 1% for
the optimal production of chitin oligomers.

From the graph above of N acetyl glucosamine
production, it can be seen that higher substrate
concentrations (within certain limits) will produce
higher amount of N acetyl glucosamine with faster
incubation times than a smaller concentration of
substrate.

For the production of oligomers derived from the
purified enzyme, the enzyme was purified by using
cell-free filtrate that had previously been treated
with saturated ammonium sulfate of 30%, and col-
umn chromatography of HIC (Hydrophobic Interac-
tion Chromatography) using a matrix butyl separose
as the stationary phase and ammonium sulfate buffer
as the mobile phase.

By detection of enzyme purity, the fraction of the

Chitin monomer concentration
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highest activity was taken and measured as the basis
to be used in the reaction production of oligomer
compounds with the targeted enzyme concentration
of 0.0085 units per milligram chitin.

Hydrolysate Fractionation of Oligomer Com-
pounds

Oligomer compounds resulting from various reac-
tions of enzymes and substrates were monitored by
analyzing the composition and concentration of the
compounds in the hydrolysate oligomers from mono
to hexamer by using the chromatographic techniques
HPLC. Calculation of the concentration of oligomer
compounds on each hydrolysate after being analyzed
with HPLC is presented in Figure 2.

Resulted composition analysis of the oligomer com-
pounds from some hydrolysates in Figure 2 shows that
only the purified enzyme hydrolysate (12 hours) has a
composition of monomer to pentamer, while FBS (6
hours) has the composition of only the monomer to
tetramer but with the highest level of tetramer, thus it
is concluded that the hydrolysate of enzymatic reac-
tion used should contain a tetramer (FBS of 6 hours)
and pentamer (EM of 12 hours) which would be fur-
ther confirmed by a further test of bioactivity. The
different composition and concentrations of oligomer
compounds can answer the different responses of vari-
ous hydrolysates bioassay on the proliferation testing
of lymphocyte cell culture and cancer cells.

mE1
B3
mo
79
B3 12

Fig. 1. Concentration of N Acetyl Glucosamine
B 24

in Various Enzymatic Hydrolisate.

Fbs: cell-free filtrate,

Fbsp: hot cell-free filtrate,

AS: enzyme resulting from a concentrated
ammonium sulfate,

EM: purified enzyme

1,3,6,9,12,24 : incubation time (in hours) of
enzymes and substrates in oligomer production
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B A5 0.0085
2000 A B FBS 0.0085
=E' 1800 W EMN Q.0085
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E 1400
c 1200 7
2 1000
B | Fig. 2. Composition and Concentrations
& 800 of Oligomer Compounds in Various
600 Hydrolizates.
£ 400 T ~ i
E FBS 0.0085 6j = Result of enzyme reaction
O 200 7 (cell-free filtrate) at a concentration of 0.0085
0 AS 0.0085 12j = Result of enzyme reaction

Maonomer Dimer Trimer

Unit of oligomer compounds

tetramer FPentamer

by lyophilization of ammonium sulfate at a
concentration of 0.0085

EM 0.0085 12j = Result of purified enzyme
reaction at a concentration of 0.0085

Table 2. Resulted Data of BSLT for Hydrolysate Extract of Chitin Oligomers.

Types of extracts Co?ﬁegr/lrtﬁ;lon Log concentration | Mortality (%) Probit (y) LC50 (pg/ml)

100 2 25 4.33
125 2.09 38.9 4.72

N-acetyl glucosamine 150 2.18 52.6 5.05 153
200 2.3 63.2 5.33
250 2.4 76.5 5.71
100 2 5.4 3.36
125 2.09 12.9 3.87

FBS 1% 6J 150 2.18 26.9 4.39 199
200 2.3 47.8 4.95
250 2.4 71.4 5.55
100 2 41.2 4.77
125 2.09 70 5.52

EM 1% 12J 150 2.18 88 6.18 107
200 2.3 96.9 6.88
250 2.4 100 8.09

Toxicity Test with BSLT Methods

BSLT test is used as an initial test to determine the
activity of a substance or compound contained in an
extract or a purified isolates.

The data shown in Table 2 is the mortality data
by a probit analysis to get the value of LC, (lethal
concentration of 50%). The data showed LC,|
extracts of chitin oligomers produced from each of
calculated amounts: 153 pg/ml, 199 pg/ml and 107
pg/ml. This value indicates that the chitin oligomer
extract is included in the toxic category because of
LC50 <1000 pg/ml, which has potential bioactivity
(Meyer et al, 1982).

Activity of Oligomer Compounds against Lym-
phocyte Cell Proliferation of Spleen

Enzymatic hydrolysates containing a mixture of
enzymes and oligomer compounds used to test the
proliferation of lymphocyte cells and cancer cells
are FBS and EM with a concentration of 0.0085
units /mg of chitin. In the preliminary study on the
enzyme produced, hydrolysates were at an early
stage screened at several levels of dilution to see
the proliferative activity of lymphocyte cells. The
resulted screening showed that hydrolysate with a
chitin concentration of 125 pug/ml solution turned
out to have shown a quite good proliferative activity
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of lymphocyte cells compared to the use of hydroly-
sate with lower concentration (Wahyuni, 2010). This
is consistent with the study by Agustine (2005), with a
positive effect on lymphocyte proliferation in vitro at
the chitin oligomer concentration of 125 pg/ml. The
concentration was then adjusted to the results of LC,
measured at a concentration of 125 pg/ml.

One of the parameters to see the immunomodula-
tory activity of a component is the ability to stimulate
the proliferation of lymphocyte cells. The lympho-
cyte cell proliferation is the process of maturation
and multiplication of cells through cell division or
mitosis. The proliferating activity of lymphocytes
cells T and B can be measured with the stimula-
tion index (SI). Mitogen was used to trigger a non-
specific proliferation of lymphocyte cells, in which
mitogen lipopolysaccharide (LPS) and Concavalin A
(Con A) are used as controls for the stimulation of B
cells and T cells.
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The resulted observation indicates that the
oligomer samples of hydrolyzed chitin have immu-
nomodulatory properties that could stimulate lym-
phocyte cells. The increased stimulation index of
chitin oligomer sample was 3-22%. The oligomer
samples of FBS 1% in 6 (six) hours lyophilized at
the sample concentration of 125 pg/ml had the high-
est lymphocyte proliferation of 121.51% or a stimu-
lation index score (SI) of 1.22 (increase of 22%),
almost equivalent to mitogen LPS with the SI of
1.28 (28% increase). This result implies that there
was an increase in the number of cells up to 1.22
times from the initial cell count of 1 x 10° cells/ml.
The increased ability of lymphocytes to proliferate
or establish clones showed that lymphocyte cells
have the ability of immunologic respond or levels of
immunity.
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Fig. 3. Stimulation Index of Mice Lymphocyte Proliferation In Vitro.

N-AcG2: N acetyl glucosamine at a concentration of 125 pg/ml

N-AcG1: N acetyl glucosamine at a concentration of 62.5 png/ml

FBS (1) 2: FBS 1% lyophilization at a concentration of 125 pg/ml

FBS (#l) 2: 1% FBS without lyophilization at a concentration of 125 pug/ml
FBS (1) 1: FBS 1% lyophilization at a concentration of 62.5 pug/ml

FBS (#l) 1: FBS 1% without lyophilization at a concentration of 62.5 pg/ml
EM (1) 2: EM 1% lyophilization at a concentration of 125 ng/ml

EM (]) 2: EM 1% without lyophilization at a concentration of 125 pg/ml
EM (1) 1: EM 1% lyophilization at a concentration of 62.5 ng/ml

EM (/) 1: EM 1% without lyophilization at a concentration of 62.5 pg/ml

K (-): negative control
LPS: Positive control with mitogen LPS

Con A: Positive control with mitogen Concanavalin A
Numbers followed by the same letters show no significant difference at the level of 5%
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Activity of Oligomer Compounds in Prolifera-
tion Inhibition of Several Cancer Cell Lines

The data in Table 3 shows the anti-proliferation of
some cancer cells in the oligomer samples of chitin
hydrolysates. The inhibitory activity in the oligomer
samples of chitin hydrolysate in cancer cells shows
significant differences: inhibiting the proliferation
of HeLa cancer cell (5-33%), Raji cancer cells (17-
43%), and MT2 cancer cells (17-48%). The largest
inhibitory activity by oligomer samples of chitin
hydrolysate was on MT2 cancer cells, which were
derived from the human cell culture T isolated from
the stem cells of blood lymphocytes and sub-cul-
tured from the cells of adult patients suffering from
T-cell leukemia. The inhibition of cancer cells MT2
(48%) was found in the samples of N-acetyl glucos-
amine (62.5pg/ml). This correlates with the chitin
structure with the monomer N-acetyl glucosamine.
Chitin and its derivatives such as chitin oligomers
have the ability to inhibit and form cationic (poly-
electrolyte), which is predicted to be caused by the
bio-functionality of amine group in its structure.

The test results indicated that the use of oligomer
compound samples had inhibitory activity against the
proliferation of cancer cells. Enzymatic hydrolysate
containing monomer unit of chitin oligomers would
better inhibit the proliferation of epithelial cells of
HeLa type and the suspension cells of MT?2 type than
those of tetramer and pentamer units of chitin. Each
type of cancer cells have different active sides, so the
sample or compound that can inhibit or kill cancer
cells also differs (Primadona et al, 2006). Cancer cells
in a proliferative cycle of cells are sensitive to the
effects of cytotoxic compounds.

Conclusions

1. Oligomer compounds can affect the proliferation
activity of lymphocyte cells, with an SI increase
of 3-22%.

2. The inhibitory activity by the oligomer com-
pounds against cancer cell proliferation in the
enzymatic hydrolysate is greater on the suspen-
sion type cells (Raji and MT2) rather than the
type of one-layer cells (HeLa).

Table 3. Testing of Inhibited Proliferation in Several Cancer Cell Lines.

Sampl Concentration Proliferation Inhibition Index (%)
amples

. (ng/ml) HeLa Raji MT2
N-Acetyl Glucosamine 125 -11,4bc 32.1a 35.4abcd
N-Acetyl Glucosamine 62,5 33,2d 22.9a 47.9d
FBS 1% of 6 hours 125 16,1cd 42.7ab 27.5abc
FBS 1% of 6 hours 125 5,5bed 35.8a 32.5abed
FBS 1% of 6 hours 62,5 6,7bcd 35.5b 22.5bcd
FBS 1% of 6 hours , 62,5 -3,1bc 17.0a 43.3cd
EM 1% of 12 hours 125 -2,9bc 29.6a 45.4cd
EM 1% of 12 hours , 125 -41,3a 20.2a 23.8ab
EM 1% of 12 hours 62,5 -18,5ab 24.8a 43.3cd
EM 1% of 12 hours 62,5 9,4bcd 19.3a 17.9a
Positive controls 5 78 94.5 89.6

Notes: (wl): without lyophilization or without a concentration process

(1): with lyophilization or concentration process

Numbers followed by the same letters show no significant difference at the level of 5%
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Suggestions

1. It is necessary to do a study on the mechanisms of
lymphocyte cell proliferation and anti-cancer at
the cellular and molecular levels such as receptors
on cells associated with oligomer compounds.

2. A further study is required to identify and clarify
the mechanisms of cancer cell apoptosis and cell
membrane damage as a result of oligomer com-
pound treatment.

3. A further study in vivo is also needed in terms of
anti-cancer activity in experimental animals.
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The growing number of vehicles on the road and the resulting traffic jams are deemed to increase severe
@ accidents. Thisis due to the factthat the current transportation infrastructure and current mass technology

applied to vehicles are unable to cope with the influx of vehicles on the road. Traffic management poses
many critical challenges in most modern cities. To alleviate the aforementioned problems, the smart highway car
control system concept was submitted. With the implementation of the smart highway control concept, traffic jam
and vehicular accident can be avoided and the car users are more comfortable with a hassle-free autopilot system
on their vehicles. This system provides both practically important traffic data collection and control information
and can trace criminal or illegal vehicles such as stolen cars or vehicles that evade toll tax. The basic system
architecture will be consisted of ACC sensor, RFID reader, and GPS navigation. Based on the latest technology,
the system collects and calculates average speed and traffic information on every highway in the world. Then,
it shares and synchronizes live traffic data by upstreaming transmission of messages about the current traffic
situation and adjusts the speed of a specific car via communication program to the cars around it. Through a flooding
algorithm, each server in a distinct center exchanges and updates information with all neighboring servers in other
distinct centers so that the servers in various distinct centers can get all the latest traffic data in a highway. In
this paper, we analyze and compare the latest developments of several different intelligent transportation systems’
fundamental components. We elaborate some proposed suggestions to those components and analyze the potency
and challenges of its implementation in Jakarta transportation.

smart highway system, intelligent transportation system, traffic jam

Introduction

In 2013, there were 104,118,969 registered vehicles
in Indonesia, compared to the year 1999 when there
were only 18,224,149 vehicles, a roughly 571%
increase in a span of 16 years [1]. Referring to the
aforesaid statistics provided by Statistics Indonesia
(BPS) [1], the current transportation infrastruc-
ture and car technology are deemed insufficient
in sustaining the influx of vehicles that can make

problems such as traffic congestion and vehicular
accidents. About 100,106 cases of highway acci-
dents were reported by BPS on 2013 [2]. Various
measures have been taken in the attempt to over-
come the traffic problems. On the other side, trans-
port accounts for 26% of global CO emissions and
car use is one of the principal contributors to green-
house gas emissions. Traffic congestion is one of
many causes of increased emissions [3]. Although
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the problem can be addressed via many methods,
this paper focuses on the smart highway car man-
agement system.

Jakarta City, as other metropolitan cities in the
world, faces problems such as traffic jam, compli-
cated urban development issues, crime, etc. [4]-[6].
This study will explain and elaborate the concept
of intelligent transportation management technol-
ogy and analyze its feasibility to be implemented in
Jakarta City.

Related Works

Some of recent relevant studies on intelligent trans-
portation have been proposed in related literatures.
Table 1 shows some of those relevant researches.

Our review of those relevant studies reveals one
important gap in them; there is no comprehensive
study that can explain the future transportation sys-
tem.

Theoretical Background

Smart highway system is a system specifically made
for cars that are on a highway system. This system
helps make them more sustainable transportation
and helps alleviate the traffic congestion especially
on highways.

Table 1. Related relevant works

The smart highway system can be implemented
on cars, especially in Indonesia where Jakarta is one
of the most jammed cities in the world [6]. With its
deployment in the field of car technology, it is hoped
that it would solve the aforementioned problems
faced by the government within the highway.

A. Transportation system in Jakarta
Metropolitan cities like Jakarta have population
more than 20 million and keep rising on. Jakarta is
also known as one of the most crowded cities in the
world [11]. District developments in Jakarta are quite
rapid, especially in areas around its central business
district, Golden Triangle, such as Jalan Sudirman-
Thamrin and Sudirman main lane. Mature areas
such as Cikini, Menteng, Kuningan, and Kebayoran
Baru grow flourishingly into developed resident
area. Most of the time, district development is also
correlated with the development of transportation’s
infrastructure. For example, the development of
outer ring roads around Jakarta and new highways
that connect suburban areas, Bekasi, Bogor and
Tangerang. Unanimously with resident and main
street developments, business districts such as shop-
ping center, hotel, and office complexes also grow
rapidly [11].

Those rapid developments also have negative
effect on transportation, such as traffic congestion,

Authors Literature

Result

Martinez et al., (2010) Emergency services in future

intelligent transportation systems
based on vehicular communication
networks

By combining V2V and V2I communication, new intelligent
transportation system will improve the response time and
efficient resource usage of roadside emergency services [7]

Taniguchi & Shimamoto
(2004)

Intelligent transportation system
based dynamic vehicle routing and
scheduling with variable travel
times

Dynamic vehicle routing and scheduling model (VRPTW-D)
shows that it can alleviate congestion problems as well as
reduce total costs [8].

Zhang et al., (2011)

Data-driven intelligent
transportation systems: A survey

Data driven intelligent transport systems is a very promising
field that can provide more functions and services to further
improve our transportation system [9].

Zhao, (2000)

Mobile phone location
determination and its impact in
intelligent transportation systems

TOA, TDOA, and assisted- GPS solutions are the leading
contenders for current communications used in intelligent
transportation systems [10].
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especially in Golden Triangle area. These problems
lead on other problems like air pollution and noise
pollution. Several main road projects are expected to
solve these problems [11].

Urban structure in Jakarta has two faces; one is
located near the main roads and the other is located
behind the urban space. Those transportations are
bus, train, angkot/angkutan kota, bajaj, bike taxi,
and bicycle ojek [12].

Road development to provide enough space for
private vehicle mobility has triggered high rate of
vehicle ownership drastically, making roads on
Jakarta often heavily congested and make ineffi-
ciency of the fuel consumption, of course the air
pollution is high and road safety is compromised.
To deal with transportation problems above, the
government has made some new initiative like
Bus Rapid Trans System Project, also known as
Trans Jakarta, and Jakarta Monorail Project or also
known as Mono Rail Train (MRT), but this Mono-
rail project is still undeveloped. Trans Jakarta has
been formed since 2004, it serves the 1% corridor
route running from Jakarta Kota to Blok M. The 2™
and 3" routes have been operated since 2006 and
serving route from Pulogadung to Kalideres. The
monorail train was planned and being built in two
lines, the green line will serve from Semanggi-
Casablanca-Kuningan-Semanggi, and the blue line
serve from Kampung Melayu-Casablanca-Tanah
Abang-Roxy. But this project is dogged by finan-
cial problem [12]. Another kind of train in Jakarta
is Light Rail Train (LRT), this project is the same as
the MRT one, undeveloped. LRT has been planned
based on Jakarta 2005 Transportation Plan, and
total investment on this project is estimated at 1.3
billion dollars. The first LRT will be built to con-
nect the new town of Bumi Serpong Damai, Bin-
taro Jaya, and other large scale of residential area
of southwestern area of Jakarta. The LRT will be
built on the second level of triple decker structure,
since it has toll road at first level and arterial road
underneath [13].

B. Advantages of smart highway system imple-
mentation in Jakarta

The smart highway system is considered beneficial
for car drivers and highway police as well as in eco-
logical conservation. For the drivers, the all-in- one
integrated system could help them feel more com-
fortable with autopilot system that can simply drive
them reach their destinations. And information gath-
ered via the implementation of the smart highway
system can be obtained to predict the traffic pattern
and the time needed to reach a destination. These are
very useful for drivers too. In terms of ecological
conservation, the level of pollution can be reduced
by decreasing vehicle emission. The smart highway
system uses Adaptive Cruise Control (ACC) that
automatically accelerates or decelerates a vehicle
to a desired velocity and prevents collision between
vehicles [14]. This can be showed by the fact that
vehicle travel and time-on-road are reduced. As fuel
consumption is directly related to vehicle kilometers
travelled, it will reduce as well. With the information
provided,drivers are able to avoid.

Government is also able to take benefit from
smart highway system implementation as it can help
reduce traffic congestion on the highway and exploit
drivers’ data, e.g., Global Positioning System (GPS),
fuel consumption, travel distance, etc., as the cars
always connected to a global control network that
unify the smart highway system via Wireless Local
Area Network (WLAN).

C. Categories of smart highway system

The smart highway system can be divided into three
categories: smart toll payment, smart drive, and
smart geo. Further discussion on the implementation
of each category with examples of its implementa-
tion will also be provided.

Smart drive

The smart drive is implemented on car in the effort to
overcome the traffic congestion problems by equip-
ping interconnected auto pilot system. Auto pilot
system is a system that drive car automatically in
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self- drive mode. This system will be synchronized
with every car in that highway system to decide
route and cruising speed, assisted by ACC sensor
[14]. When a car passes through highway ingress,
smart drive will send information to the control sys-
tem and the egress, so the synchronization will be
established. When the car is nearing to the egress,
the system will inform the driver to switch to manual
drive mode. If the system is unresponsive, it will
stop the car in the roadside near the egress. By using
this method we can minimize traffic jam in highway
that was caused by congestion shock wave [8]. Infor-
mation exchange is also important in implementing
smart highway system. In those days, data fusion has
been applied in diverse fields in civilian and military
applications. Several methodologies have been pro-
posed in the literature to function multi-sensor fusion
and aggregation under heterogenous data configura-
tions. With the modern deployment of smart trans-
portation system and needs of real-time and accurate
data, several technologies have been developed such
as Floating Car Data, that this data will be uploaded
to Traffic Management Center (TMC). One of the
advantages we could find is this smart geo feature.
This technology can help the user to find out the traf-
fic conditions that prevail on urban road using new
measurement device such as cameras, GPS and cell
phone tracking [15].

By using this kind of wireless sensor that deployed
in the roads, we could drastically improve the collec-
tion of traffic information and enhance traffic con-
trol. With the increasing number of vehicles on the
roads, it becomes important to monitor and manage
the roads for abnormal behavior that can cause delay
or congestion. This sensor is also power efficient,
as an example, by integrating low-power RF chips,
high speed/low power design and ultra-low power
wireless sensor networking protocols in vehicle can
be installed in less than 20 minutes and have 10-year
battery life [16].

Not only helping driver to avoid congestion, this
wireless network can also be used to control traffic
light effectively. Research conducted by Tubaishat et
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al. (2009) shows that real-time adaptive sensor used
on traffic lights that use simple algorithm and sensor
can increase 30-50% improvement on average trip
waiting time [17].

Smart toll payment

The smart toll payment system is implemented to
overcome the limitation of the conventional toll
payment method electronically. This is because the
conventional method causes delay and inconve-
nience for the highway driver as they have to deal
with cash. The smart highway system will use Radio
Frequency Identification (RFID). This tool will be
placed on car door, so when the car passed in front of
the gate, it will automatically detect and pays the toll
tax. The main concern hindering the implementation
is the privacy and security issues. This is due to fact
that confidential data of the drivers are being dealt
with threats such as spoofing, replay attack, and
sniffing [18]. There is also another alternative using
the Dedicated Short Range Communication (DSRC)
founded by Bera et al. (2006). He said in his paper
that this new technology can be applied as a media
for road to car communication. This technology can
make a communication up to 200 meter geographi-
cally between a mobile user and a fixed base station.
DSRC using wireless frequency near 5.8GHz. The
problems of this method is there will be an interfer-
ence between DSRC devices. But this interference
only happened at some frequencies. Based on exper-
iments conducted by Bera ef al., the optimum fre-
quency to operate DSRC is between 5.76-5.84GHz
[19].

Smart geo
The smart geo system is implemented to overcome

the limitation of the driver navigation. It connects to
GPS system around the world via satellites. This sys-
tem can find driver’s destination easily and can track
the car when it’s stolen. This system also can help
the government as alternative to improve navigation
and maps development that uses the driver or citizen
as a volunteered geography. Sites such as Wikima-
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pia and OpenStreetMap are empowering citizen to
create a global patchwork of geographic information
[16]. Feng & Law (2002) says in their paper that
positioning plays an essential role in smart transpor-
tation system [20]. The global positioning system
(GPS) is reliable to be used in difficult environments
such as urban canyons, inside building, etc. But GPS
alone can’t provide enough positioning accuracy.
Usually GPS is assisted alongside other technologies
like mobile phone. The assisted GPS (A-GPS) has a
lot of advantages in smart transportation system. It
uses various devices to make a typical positioning
system for vehicle. There is a distance sensor, either
an odometer that provides distance directly, or an
accelerometer that provides distance indirectly [20].

The reason why the typical positioning system
uses many sensors is that no single sensor can pro-
vide adequate information for navigation. So the
best solution is to combine them all. The comparison
of those methods are shown in Table 2.

D. Smartness transportation index of Jakarta

The followings are modified indicators of the smart-
ness transportation level in Jakarta. There are total
60 indicators and the data source was taken from our
previous study. The smartness index is assessed by

Table 2. Comparison of the three methods

Method Advantages

With the help of

Disadvantages

Smart drive

Traffic Management
Center, could
drastically improve
the collection of
traffic information
and enhance traffic
control.

Need big resources
that are not cheap
Data fusion and
TMC still need to be
tested

Can help to find
driver’s destination

Single sensor is not
accurate enough

Smart geo casily and can ‘Erack to determine the
the car when it’s ..
stolen. position.
There may be still
Smart toll | Makes the toll ﬁn lnterf(eirence
ayment payment easier appened when
Py using the DSRC
technology.

the following formula. If the smartness capabilities
are existed, then give a value of 1, and if there are no

or not yet developed or there is no proof, then give
a value of 0 [21].

There are 6 major category of the scoring, (1)
sense; (2) process and control; (3) communicate; (4)
predict; (5) heal; and (6) prevent; and 3 subcatego-
ries for each: private, public, and commercial and
emergency.

For the sense category, in private section, Jakarta
has 1 point on en-route detection, detect at park-
ing facilities, detect at intersections and detect for
enforcement. In public section, it has 1 point en-route
detection, detect at terminal/depot, detect at stations/
stops, passenger detection and detect for enforce-
ment. In commercial and emergency section it has 1
point on en-route detection, detect at terminal/depot,
detect at checkpoints, container/cargo detection and
detect for enforcement.

Look into the process and control category. In pri-
vate section, it has 1 point on each, control signal,
automated parking systems, in-vehicle safety man-
agement, infrastructure safety and security, toll/park-
ing charge payment. In public section, it has 1 point
on each, signal priority driver-less transit vehicle,
infrastructure safety and security, inter-modal and
e-fare payment, but in-vehicle safety management
gets 0 point. In commercial and emergency it also
has 1 point on each of signal priority, dynamic route
guidance, in- vehicle safety management, infrastruc-
ture safety and security, payments at port interface.

In the communicate category, in private section, it
also has 1 point on vehicle-driver, driver- infrastruc-
ture, and vehicle-vehicle, but infrastructure- vehicle
gets 0 point. In public section, it has 1 point on,
operator-user, user-authority, and operator-operator,
but authority-vehicle gets 0 point. In commercial
and emergency section, it has 1 point on authority-
operator, operator-driver, but driver-authority, vehi-
cle-vehicle gets 0 point.

The predict category almost the same, private
section with traffic flow prediction, but responsive
supply and early disaster warning has no point. Pub-
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Process and Control
18

Communicate

Predict Frevent

Sense
Jakarta

Fig 1. Performance Analysis of Jakarta Transportation [21]

lic section with demand prediction has 1 point, but
responsive supply and early service failure warning
has no point. Commercial and emergency section
with demand prediction, responsive supply and early
disaster warning, all that three items get 0 point.

In the heal category, the private section consisted
of tunnel recovery and incident recovery, and both
have 1 point each. In the public section, track/ser-
vice recovery and incident recovery has the same
point. In commercial and emergency section, inci-
dent recovery has 1 point, but asset item get 0 point.

Lastly, the prevent category. In the private section,
integrated land use planning gets 1 point. Public sec-
tion consisted of special event planning and public
transport planning get 1 point too. In commercial
and emergency section, commercial transport plan-
ning and special event planning gets 0 point.

The final calculation of smartness index (IS) for
Jakarta is 63.49% [19]. One point that Jakarta needed
to improve its smartness is special event planning on
public prevention.

Methodology

In this research, we conducted the following proce-
dure, as shown in Figure 2: literature review, resume
analysis, synthesis, proposed idea, and conclusion.
In literature review, several researches related to
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Fig.2 Procedure of Work

transportation system and vehicle management were
collected and reviewed. The result of the review was
used to make resume analysis and to formulate syn-
thesis. After synthesizing suggestions, proposed idea
was produced. The final step was to generate conclu-
sion of this research.

A. Literature review

Over the next few years, drivers will become more
informed with the advent and deployment of the
intelligent transportation system. This technology
can help the driver to save the trip cost by showing
the most efficient path to reach a destination and
help to prevent being congested in roads. Kennedy
et al. (2005) said that process of becoming sustain-
able transportation needs four essential components:
(1) establishment of effective bodies for land use
planning; (2) the creation of fair, efficient and stable
funding mechanisms; (3) strategic investments in
major infrastructure; and (4) the support of invest-
ments through local design. The development of the
sustainable transportation is a challenge to human
technology development [22]. Besides that, the
organizational capacity also has important site to
form urban governance for successful regional land
use and transportation planning.

According to a research conducted by Levinson
(2003), uninformed driver capacity is reduced by
33-50% for the percentage of time saved peaks for
incidents on the road [23]. This research shows that
by using smart transportation, we can save our time
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on the road by following the shortest path informed
by smart highway system to reach our destination

[23].

B. Resume

Based on our literature review, we formulate 6 cat-
egories of Intelligent Transport System (Fig.3). The
analysis of each category is described in Table 3.

Advanced
traveler
information
systems

Business
vehicle
management

Advanced
transportation
management
systems

Advanced
vehicle control
systems

6
components
of ITS
Advanced
urban
transportation
systems

Advanced
public
transportation
systems

Fig.3 Mindmap of the six fundamental components of
Intelligent Transportation Systems [9]

Table 3. Comparison of Recent Development State of Six Fundamental Components

No | Category Paper Advantages Disadvantages
gsgsngrigtion Towards the intelligent yelt?atrlllﬁei?étég_gg:lele(;g?gﬁgtoge:g:gsl()gy’ Requiring complex task that uses high
1 P transportation systems . ne economical resources and a large
management S and highways and improve road system . X
(Figueiredo, 2001) .. variety of technologies [24]
systems productivity [24]
. There are still limits to the
Advanced Review of the State of ‘i?ldt\;l:lcsegfvoe\l/l;fﬁl csorsl‘zcr)lll scyastzrcr; t}(]AVCS) performance that can be achieved at
vehicle Development of Advanced . Y P each level of feedback information,
2 . (vehicles per hour), fault tolerance, and .
control Vehicle Control Systems total system cost outweich that concern and higher levels of performance
systems (AVCS) (Shladover, 1995) [25] Y & * |generally require more information
[25]
In small cities the role of transit is
Advanced predominantly social, in medium-sized Trolleybuses system require higher
urban Urban public transportation cities, transit becomes an important factor |investment in lines as well as in
3 transportation |s stemIs) (Vuchic 2%07) in providing an efficient alternative to vehicles. Lines cannot be rerouted if
svs telr)ns Y ’ driving. In mega cities, represents the most|this is needed for temporary changes
Y efficient transportation system for large [26].
volumes of passenger travel [26]
. S The integration of new technologies, The design implementation,
Aj&?gced ie\;leth(::g}tl}rllZII:p plilrf?gzggc()f such as mobile agent technology, should |and application of agent based
4 ?rans ortation angd Transno rtati%i Systems enhance the flexibility of systems and the |approaches in the area of traffic and
svs te?ns (Chen 2011) 0) M ability to deal with uncertainty in dynamic |transportation are still immature and
Y > environments [27] need to be further studied [27]
Smart card systems can be useful for
. . . o The research and development cost
Business Smart card data use in public |providing data to both planners and is hich
5 |vehicle transit: A literature review researchers so that we can enhance The Cgos' ¢ of implementation is hich
management |(Pelletier et al., 2010) the strategic, tactical, and operational . prer gh-
’ I, Social acceptance is slow [28]
performance of transit authorities [28].
The variation in behavioral response
Advanced Travel information as an Modal shifts towards transit and to information, a substantial part of
. ., |adaptations of departure time and route this variation will always remain
traveler instrument to change drivers . S .
6 information  |travel choices: a literature choices would reduce passenger transport |unexplained: traveler behavior,
svstems review (Chorﬁs et al., 2006) externalities such as congestion, fossil fuel |and particular travelers’ response
Y ” exhaustion, noise, etc. [29] to knowledge limitations and
information provision [29]
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C. Synthesis

Based on the resume analysis, we synthesize sugges-
tions for each component of Intelligent Transporta-
tion System (Table 4.).

D. Proposed idea

This paper set out to provide literature review show
that smart highway system should give benefits to
users and society overall. The amount of time saved
under recurring congestion in metropolitan cities.
After analyzing the literature, the concrete idea to
make this happen is developing and implementing
the most needed components above, the advanced
traveler system, because it is the main point that
awareness of each individual can reach. Like the
aforementioned sentences above, the uninformed
road users have their capacity reduced by 33-50%
without the help of that technology. The develop-
ment of the smart transportation system involves a
large number of areas, the first one we maximize,

refine, and implement its technology and its usage,
the smart geo. After that, the second direction is mass
production and implementation of smart highway
system, the all-in integrated smart driving system.
And the third possibility consists of development and
refinement of model of roads, vehicles, and humans,
so the last thing, we can plan out the future of smart
highway transportation system. In the future, there
will be no more congestion, no more inefficient fuel
consumption, and no more wasted time on roads to
reach a destination. All of these technologies will
make sustainability in the bright future.

E. Consideration

Among the six suggestions, we consider the advanced
traveler information systems is the fundamental of
the intelligent transportation system, because the
individual driver have unique variation in behavioral
response to the information, and because of the
limitation of the knowledge among the drivers.

Table 4. Proposed Suggestions for Six Fundamental Components

No Category Paper

Suggestion

Advanced
1 |transportation
management systems

Towards the intelligent
transportation systems
(Figueiredo, 2001)

Continuous development of road-vehicle system (navigation
system, board computers, real time traffic transmission) and
public fully automated individual cars for public use [7]

Review of the State of
Development of Advanced
Vehicle Control Systems (AVCS)
(Shladover, 1995)

Advanced vehicle
control systems

The highest layer of the fully automated control system is the
network layer. Earlier communication technology considered
obsolete because of the dramatic change in computer hardware
and software and communication technologies that have occurred
since then [25].

Advanced urban

. Urban public transportation
3 |transportation pu P

systems (Vuchic, 2007)

Transit must be planned at the same time as streets and highways,
and given the necessary priorities to achieve a desirable balanced
use of transit, cars, bicycles, pedestrian and other modes of

management (Pelletier et al., 2010)

systems transportation [26].
Ad . Review of the Applications of Make an integrated cross sectors (transportation, land use, energy,
vanced public Agent Technology in Traffic and dscale (urb ional and global policies). Must b
4 |transportation gent Technology in Traffic an, etc) and scale (ur' an, regional and global po icies). Must e
svstems Transportation Systems (Chen, |advanced through integrated studies of environmental conditions
4 2010) within these cities [27].
Business vehicle Smart card data use in public Developing smart card data for strategic, tactical, and operational
5 transit: A literature review purposes will help to improve the public transportation system

and increase its role in sustainable transportation [28].

Travel information as an
instrument to change cardrivers’
travel choices: a literature review
(Chorus et al., 2006)

Advanced traveler
information systems

A useful and less costly alternative data-collection method is to
construct a multimodal travel simulator-experiment.

Considering the provision of travel information as a travel demand
tool among car-drivers [29].
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Result and Discussion

A. Potency of Smart Highway system in Jakarta
Congestion is a cause of increased emissions and
there is a strategy to increase road capacity, but it
is not the answer. Active traffic management sys-
tem can significantly reduce congestion. The smart
highway concept appears on the rationale to resolve
traffic congestion problem in Jakarta. This literature
research shows clearly the potential of using smart
highway system to improve the performance of traf-
fic and transportation system. In general, the design,
implementation and application of smart highway
system in the area of traffic and transportation are
still immature and need to be further studied. The
integration with other technologies, such as mobile
agent technology, should be considered to enhance
the flexibility and the ability to deal with uncertain
conditions in environment. One day this system may
become the future of transport system on sustain-
able development in general. In this case, a broader
range of sustainability indicators may be consid-
ered. Changes in the transport sector may induce
changes in various other sectors, which in turn may
affect sustainable development. For example, it may
induce macro- economic changes (e.g. lower produc-
tion costs, and higher production values in trade and
industry), resulting in changes in Gross Domestic
Product (GDP) and employment levels.

B. Challenges of Smart Highway system in
Jakarta
A number of challenges can be identified, such as
demand, costs, effort and continuing research for
smart highway system. The first challenge is the
funding to do a research to make a prototype of this
system, and the continuing research to make better
system. Costs will not be cheap. But if the demand
for the system is high, the production costs will auto-
matically be reduced. So, a help from government
to make an adoption of this system to every car in
Jakarta is necessary.

This means there is an opportunity to cooperate
with policy makers, and the implementation will

become incremental at best. There needs to be a col-
lective rediscovery of confidence in strategic and
long term planning for traffic congestion in Jakarta
and ecological conservation. A consistent progress
should be made toward this system as one of many
solutions for aforementioned problems, and of course
an increase in funding levels. This can be best attained
by the form of strategic planning system proposed by
the government at Jakarta City and then this system
can be implemented broadly at the national level.

To reach a sustainable transport system, drivers
may have to drive less and enhance accessibility.
However, from an individual point of view it may be
more attractive to continue driving because of many
advantages of individual car use. The car is espe-
cially attractive because of its convenience, indepen-
dence, flexibility, comfort, speed, perceived safety,
and privacy. The car also provides more status and
pleasure than other modes of transportation.

Conclusion and Future Works

In this study, the various types of smart highway
system have been presented. From the various
examples of the implementation of such systems
being presented, we can say that it is efficient in alle-
viating the traffic problems that arise especially in
jammed cities like Jakarta. There may be some dis-
advantages in the implementation of such systems,
but the advantages far outweigh its disadvantages.
Without new technologies, such traffic congestion
and emission reduction may be considered impos-
sible to meet if not adopted. Unfortunately, although
technologies could theoretically provide the traffic
congestion solution, butin CO2 reduction would be
difficult, expensive and long term solutions. There
are other combined measures which would provide a
quicker and easier solution over a shorter time span.

* Car use and ownership. On the urban city like
Jakarta, transport system has great inertia and
take years to change. As a result, without a
strict policy, there will be many more cars in
Jakarta. Instead of promoting education to peo-
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ple, the government should offer substantial
tax incentives on smaller cars to limit the buy
of new cars per year. Although seen as more
long-term solution, land use planning could be
the one solution in Jakarta.

* Road freight. There is a need to increase the
public awareness of using mass transportation.
This system has been applied in Jakarta as 3-in-1
road. This can encourage regional production in
a timescales and can reduce empty running.

We have performed the analysis and comparison
among the recent development of six fundamental
components of intelligent transportation system.
We also have elaborated some alternatives to those
components and analyzed its feasibility to be imple-
mented in Jakarta transportation system. From the
discussion above, we found that the most feasible
technology that can be applied to the smart highway
system is the smart geo, because the A-GPS tech-
nology is provided globally via satellites and can be
used in various difficult environments such as urban
canyons, inside buildings, etc.
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known for its high-tech toilets.
This essay tells the story of Japan becoming the leading country in the toilet industry and names
Western influence as a major contributor. Analyzing historical sources, it highlights the transition of human waste
from economic good to aesthetical hindrance, finally ending up as pollution.

Night soil was in popular use from the 12th century and soon became an economic good. But foreigners that
started to visit the country in the 19th century condemned it and saw Japan as inferior. To become an equal with the
Western powers, Japan established a health regime which altered people’s sanitary habits. Then, with the end of
WW?2, Japan was urged to modernize its toilets on the model of the American occupiers. Devalued night soil was
dumped into rivers and the sea, which resulted in deterioration of adjacent waters. Then, in 1980 TOTO introduced
electric toilet seats called washlets which now set the standard in the toilet industry.

| argue that the washlet should be analyzed as a product of the country’s history and cultural background, and
suggest that the ubiquitous Western toilets are not necessarily the best answer to the present sanitary crisis.

@ How to deal with human waste is a problem that every country needs to deal with, but it is Japan that is

toilets, night soil, sanitation, Japan, Westernization

Introduction
Urbanization gives rise to the question: how to deal
with human waste? It is a problem that every coun-
try needs to deal with and it proves not to be an easy
task. According to the World Health Organization
and UNICEF one third of humanity still lacks access
to proper sanitation (2015). U.N. study shows that
more people in the world have cell phones than toi-
lets. Improper sanitation is a serious threat to public
health, environment and human rights.

Japan is one of the two thirds that have sanita-
tion and its toilets are often given as an example of

hygiene and modernity. Who has not heard of the
Japanese advanced toilets with heated seat and water
spray feature to clean one’s bottom and genitals after
defecation, among other futuristic features? They are
definitely unique in the world and in recent years have
been gaining more and more international attention.
On “IS JAPAN COOL?” website run by All Nippon
Airways, Japan’s leading airline, hi-tech toilets are
ranked the second “coolest” thing in Japan by foreign
visitors, following Japanese hospitality (omotenashi).
Even the Japanese government realized this commer-
cial potential and has engaged itself in the promotion

1569
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of Japanese toilets abroad under the “Japan Toilet Chal-
lenge” (Japan toire charenji) project, which, among
other goals, aims to improve toilets in tourist areas
before the upcoming 2020 Tokyo Olympics.

Toilets have indeed become the Japanese flag-
ship product and some even talk about “Japan’s toilet
obsession”.! But the history of these modern toilets
is surprisingly new—they came into widespread use
in the 1960s, and at that time only 6% of population
was connected to sewer lines,” while electric toilet
seat called washlet was introduced in 1980. How did
Japan manage to surpass Western powers that initi-
ated transition of the country’s toiletry practices and
become the toilet superpower in such a short time?
Continuing to refine things even when others would
stop can be said to be a characteristic of Japan’s
craftsmanship approach, as even Hatoyama Ichird,
prewar Minister for Education and Culture, admitted
in 1934 at the inauguration of the Association for the
Propagation of Japanese Confucianism.

“Considering the achievements of our long national
history, the fate of the world some centuries from
now may well be to see our nation assimilate and
refine even Western culture. I firmly believe this is
our nation's great aspiration and indeed its manifest

destiny.””

In this paper I will briefly tell the story of toilets and
sanitation in Japan to portray the country’s rocky
road to the toilet superpower. I pay special atten-
tion to the contact with the West, which initiated the
transition from night soil to washlets, making them
the symbols of the country’s postwar modernity.
Moreover, I suggest to reevaluate the idea that the
Western style toilets are markers of modernity and
are necessary in every country, as sanitary improve-

1 See The Washington Post’s ,,How Japan’s toilet obsession pro-
duced some of the world’s best bathrooms” for an example.

2 Data from 1961, Japan Sewage Works Association 2002: 7.
3 Paramore 2015: 269.
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ment should first consider each country’s history and
cultural background.

First toilets

Japan’s first toilets are thought to appear as early as
in Yayoi period (300BC-250AD). Palaeoparasitolog-
ical analysis found dung beetles in moats encircling
large settlements, so we can surmise that people used
to defecate into them.* In settlements with running
streams available toilets were built over rivers so
the excrement would be taken away with the water
flow. These toilets were called kawaya, which liter-
ally means a river (kawa) house (ya)—we might say
they were a kind of primitive flush toilet. The name
kawaya was an equivalent for toilet and it was first
mentioned in Kojiki (712), the oldest extant chronicle
of Japan. In places without any convenient access to
flowing water, cesspit toilets were used. They were
very simple holes with two wooden boards put
across. When they became full, they were simply
buried and a new hole was dug.

During excavation works many holes are discov-
ered and sometimes it is hard to decide what exactly
the hole was in the past. An indicator of whether a
hole was used as latrine or not is the presence of
chiigi, sometimes called kusobera, inside. Chiigi,
which literally means “shit stick”, are wooden sticks
used to scrap away the feces after defecation. They
became an important factor in estimating the begin-
ning of the Kamakura period (1185-1333) as the start
of popular use of night soil.

In the Heian period (794-1185) agriculture devel-
oped significantly and with that the number of fields
increased. Thus, in the following Kamakura period
manure was inadequate to fertilize crops. From that
period on chiigi cannot be found in the cesspit toi-
lets anymore. It is assumed that they made collecting
night soil difficult so people stopped throwing them
into the holes and started to put them into baskets near

4 Matsui et al. 2003:133.
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toilets. Moreover, from the 12" century big cesspit
toilets appear — until then they were relatively small.’
It seems plausible to think of this change in size as the
result of developing night soil collecting habits.

By the Edo period (1603-1868) agriculture pro-
gressed so much that farmers started visiting towns in
order to collect night soil for their crops. At the begin-
ning they would give people vegetables in return, but
soon it was not enough to pay for the fertilizer. In the
middle of the Edo period professionals started to col-
lect night soil from townspeople and sell it to farmers
and it was bought with silver.®

Night soil as an economic good

Soon night soil became a profitable business. In
Osaka, by the end of the 17" century the price of fer-
tilizer rose so much that farmers from neighboring
areas were forming associations to obtain monopsony
rights to purchase night soil from various areas. Even-
tually even fights broke out over collection rights and
prices. By the mid-eighteenth century night soil was
so expensive that the poorer farmers had difficulty in
obtaining sufficient fertilizer and incidents of theft
began to appear in the records. In Edo, present day
Tokyo, night soil collection was not as popular. Edo
administrators seemed more concerned with appear-
ance of the capital city than the ones in Osaka and
even ordered to remove small toilets near rivers. Still,
by the first half of the 18" century, demand for night
soil rose even in Edo. Farmers wrote petitions to
allow them to put out buckets at least for urine col-
lection on the streets, but government did not give its
permission.’

We can see that night soil was a highly valued
economic good. Edo landlords who sold excre-
ment from shared toilets in tenement houses could
earn an extra 30-40 ryd of annual income — almost

5 Ota kuritsu kyddo hakubutsukan 1997: 192-3; 215.
6 Hanley 1987: 9.
7 Ibid.: 9-12.

twice as much as a normal carpenter earned a year!®
In Osaka, money for night soil from shared toilets
became a standard part of the landlord’s income and
rent was based on the number of tenants — if some-
one moved out from the tenement house, the rent
would rise, as the landlord would get less product to
sell. Feces belonged to the house owner, while urine
was the property of tenants.’ Urine was much more
difficult to transport and so less valued as a product.
It is also interesting to note that night soil collected
from wealthy households such as those of feudal lords
(daimyd) had higher price. The reason was that diet
in such households was more nutritious, thus night
soil collected from them served as a better fertilizer.'?

First contact with the West

Valuing human waste as fertilizer kept Japanese cit-
ies relatively clean, which surprised the first Europe-
ans who started visiting the country from the middle
of the 16™ century. Many of them praised Japanese
sanitary standards and their practical attitude toward
human waste.

We pay someone to carry our excrement away; in
Japan they buy it and give rice and money in exchange
for it.!!

Luis Frois, 1585

The interior of the privies is kept extremely clean
and a perfume-pan and new paper cut for use are
placed there. The privy is always clean without any
bad smell."*

Joao Rodrigues, lived in
Japan from the late sixteenth
into the early seventeenth century

8 Ota kuritsu kyddo hakubutsukan 1997: 4.
9 Rotberg 2000: 149.

10 Mansfield 2009: 117.

11 Frois et al. 2014: 205.

12 Hanley 1987: 19.
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In the entrance one finds a new pair of reed or
straw slippers for those who have an aversion against
stepping with their bare feet on the floor, which, how-
ever, is clean and covered with mats. People relieve
themselves by crouching in Asian fashion over a nar-
row opening in the floor. The pot below is placed there
from the outside and filled with light chaff, wherein
the dirt disappears immediately."

Engelbert Kaempfer, 1690-1692

In Europe at the time, night soil was not in popu-
lar use as fertilizer and human feces were nothing
more than waste. Lack of a sewage system resulted
in cities literally drowning in excrement. Stories of
Londoners emptying their chamber pots out the win-
dows or of the famous Palace of Versailles being a
huge latrine have become well-known myths, and
even though we should take them with a pinch of salt
there is definitely some amount of truth in them.

It is a common misconception that the invention of
water closet improved this dire condition of European
cities. In reality it made them even more unsanitary.
For example in London, every day tons of feces were
dropped untreated into the Thames, the main source
of the city’s water supply. It means that Londoners
were literally consuming their own waste, which
certainly was not without consequence. There were
several outbreaks of cholera in the 19th century, but it
was only after the Great Stink of London in 1858, that
works on a sewer network for London finally started.
It was opened in 1865 (though the project was not
completed until 10 years later). No matter how dread-
ful in reality was the sanitary condition soon after the
invention of water closet, it succeeded in removing
human excreta from people’s private spaces and leav-
ing them clean. The idea of all the dirt moving to the
rivers did not bother them as much.!*

13 Kaempfer et al. 1999: 266.

14 For detailed information on roots of condemn for toilets and
feces in the Western culture see Martha Bayless’ ,,Sin and Filth
in Medieval Culture: The Devil in the Latrine”.
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In Japan on the other hand, a similar transition
of human waste did not take place. Night soil was
too valuable to simply dispose of it and as the cit-
ies remained clean and in a decent sanitary condi-
tion, there was not really any need to change the way
things were. Even with the development of medical
knowledge, when it became obvious that many dis-
eases like cholera are transmitted mostly via fecal-
oral route of contaminated food and water, usage of
night soil was not questioned. In 1889 Nagayo Sen-
sai, the first head of the Sanitary Department of the
Japan Home Ministry, and W. K. Burton, consultant
engineer for the Sanitary Department, proposed the
construction of a sewer network in Tokyo.

Night soil is a necessary fertilizer for farmers and
as such night soil from the city of Tokyo can be sent to
nearby prefectures for a potentially high price. There-
fore we see no need to follow the example of Western
cities and discharge it into the sewer pipes."

The proposal was postponed because of insufficient
funding and work focused on the water supply system
instead, but we can see that sanitation and improve-
ment of hygienic standards was an important issue
for the Meiji government, especially in the context
of cholera epidemic. Nevertheless, the use of night
soil was not in contradiction with the government
scheme. Moreover, in 1900 the first Filth Cleaning
Law (Obutsu sojiho) was established, but it excluded
human excrement from the list of waste that was to be
cleaned. The handling of human waste remained land-
lords’ responsibility, so they could continue to sell it
as night soil.'¢

Opening of Japan
In the second part of the 19" century the difference
of toiletry habits between Westerners and Japanese

15 Tokyo Metropolitan Government Bureau of Sewerage 1978:
82.

16 Hoshino 2008: 192.
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Fig. 1 Etoki gojo yomaki, Digital Library from the Meiji Era:
People holding their noses as a man walks by with “honey
baskets” on a pole.

resulted in negative comments from the foreign visi-
tors. In 1853, with the arrival of the Black Ships of
Commodore Matthew Perry, Japan was forced to
open after more than 200 years of limited contact
with the outside world. Foreigners started to visit
Japan again, but most of them were not as enthusi-
astic about what they saw as their predecessors from
the middle of the 16" century.

Isabella Bird, in a travel diary from her trip to
Japan in 1878 complained that “bad smells, and the
torments of fleas and mosquitoes are, I fear, irreme-
diable evils”. She mentions “miasmata produced by
defective domestic arrangements” but does not give
any more detail but admits that “/m/Jany unpleasant
details have necessarily been omitted.”"

In Terry’s Guide to the Japanese Empire, Terry
Philip describes the “evil odors from the sanitary
arrangements” which are “abominable and sugges-

tive of typhoid.”'®

17 Bird 2013: 95.

18 Terry 1933: xlvii, xxxiv.

Finally, Henry Adams who visited Japan in hot
Summer of 1886 noted: “Tokyo is beastly... noth-
ing but a huge collection of villages, scattered over
miles after miles of flat country; without a building
fit to live in, or a sewer to relieve the stench of sev-

eral hundred thousand open privies.”"

As shown before, the use of night soil was not ques-
tioned in Meiji Japan. That does not mean though
that the government did not care about the foreign-
ers’ opinions. One of the Japanese customs that
shocked foreigners was public urination. In the Kan-
sai region, pots collecting urine were set up beside
roads so people could use them whenever they
needed to. In Edo though, urine was not valued as
fertilizer so it was not collected — once one felt the
need to urinate they would simply do it. There was
little if any embarrassment associated with relieving
oneself in public, but such behavior seemed barbaric
in the foreign eyes. Soon many claims from foreign
visitors stating that such customs are unbecoming
for a civilized nation appeared and urged Japanese
government to do something about it. Such com-
ments hit a raw nerve, as becoming a civilized nation
in Western eyes was exactly what the Japanese gov-
ernment was occupied with at the time. Long isola-
tion left the country relatively unaware of the latest
technology in the age of industrial revolution and
resulted in Japan being seen as inferior to the West-
ern powers. In order to stand equal with the West,
Japan rushed toward modernization and by the end
of the 19™ century it became Japan’s priority. That
is why foreign claims were taken seriously and in
1871 an ordinance that forbade public urination was
passed. The fine was 100 mon. Next year, in 1872,
public urination and collection of night soil in buck-
ets without covers were banned by law which was
the Meiji equivalent of the present Minor Offense
Law.?® To make it easier for commoners to under-

19 Mansfield 2009: 117.

20 Ota kuritsu kydodo hakubutsukan 1997: 5.
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stand the new law, the government published ukiyo-e
paintings portraying how bothering those habits are.

Government’s efforts did not really pay off, as
public urination proved to be fairly deep-rooted —
nearly a decade after the first restriction was passed,
Tokyo police recorded more than 4000 violations in
a single year.?! This became a really serious issue
as incidents of people urinating in public were even
described in newspapers!?

Health regime

In the Meiji period the idea of hygiene (eisei) came
to Japan. The government believed that hygiene is
the key to becoming equal with the West and pro-
moted staying healthy as the citizen’s responsibility.
The transition of one’s health from private to national
issue left many Japanese wary of the government’s
scheme. To stop the cholera outbreak, infected peo-
ple were isolated and as there was no treatment at the
time, not many of them came back alive. The rumors
that people are being killed spread and created an
uproar among the people.” Strong national engage-
ment in people’s everyday life was even criticized
by some intellectuals such as Natsume Soseki, one
of the greatest writers in modern Japanese history.
In one of his essays he writes: “But what a horror if
we had to... eat for the nation, wash our faces for the
nation, go to the toilet for the nation!”*

Soon hygiene became crucial for the Japanese
militarism. One report on sanitary conditions in
the Japanese navy during the Russo-Japanese war
(1904-1905) notes that “a discipline exists that has
no parallel”” and suggests that this was one of the
main reasons that Japan defeated the more numer-
ous Russian fleet. Although health and hygiene were

21 Campbell 2014: 107.
22 Rinoie 1988: 70.

23 Rogaski 2004: 152.
24 Bellah 2003: 43.

25 Braisted 1906: 7.
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Fig. 2 Poster from 1930 saying: “Health is for the hody, for
the country” in Kawabata 2003: 45.

extremely important in Japanese nation-building
from the second part of the 19" century, just before
the Second World War they were taken to a whole
new level. When it became clear that the Second
Sino-Japanese War (1937-1945) would involve the
main islands of Japan and the country would engage
in a total war, the government strove to prepare the
nation for war. The National Spiritual Mobilization
Movement (1937-1940), an organization under the
supervision of the government, was established to
rally popular consciousness of and support for the
war. It strongly relied on the kokutai ideology, lit-
erally “national body”, which viewed the Japanese
nation as one superior entity organized around the
emperor. Staying healthy was equal with the whole
country being healthy. “Train both body and soul”
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(Mi mo kokoro mo kitaeru) was one of the slogans
urging people to lead a healthy life and getting up
early, walking to work and regular exercises were
some of the recommendations for people.?® The
answer as to why the health regime has become so
important in the wartime propaganda is simple —
Japan needed a healthy nation to fight the enemy.

The health regime could not possibly leave out
toiletry habits. In 1928 hemorrhoids were classified
as a “national disease” by the Asahi newspaper and
around the same time reports of politicians, includ-
ing Prime Minister Kato Tomosaburo, suffering
from them hit the news.?”” Hemorrhoids were such a
big problem that the army had regulations for rectal
inspection, which were not easy to pass. Alexander
R. Bay estimates that “in 1925... over 55,000 army
workdays were lost to hemorrhoid treatment.”?®
Some saw the reason for the disease in Japanese-
style toilets — Dr. Hirano K6do declared that “squat-
ting over the latrine and exerting all one’s strength
blocked circulation and caused blood congestion
around the anus”,” thus toilets needed improvement.
To meet the need many latrines with creative names
were developed: the Taisho-toilet and Showa-toilet,
the Home Ministry-style improved toilet, the Minis-
try of Health and Welfare-style improved toilet, but
none of them got into popular use.

American occupation

On August 15™, 1945 Japan surrendered to the Allies
and the American occupation started. As the victor,
Allied Powers began to change Japan under slogans
of liberalization and democratization, but they also
set new standards of everyday life. Americans saw
Japanese toiletry habits as unsanitary and looked
down on them — Japan was urged to modernize its

26 Inoue 2013: 15-52.
27 Bay 2012: 143, 147.
28 Ibid.: 155.
29 Ibid.: 148.

toilets on the model of the American occupiers. We
can imagine that for Japan, which believed in its
higher sanitary standards and aspired to lead and set
standards for other Asian countries in the Greater
East Asia Co-Prosperity Sphere, such contempt was
difficult to accept.

Night soil proved to be a problem. Japanese
used to cook vegetables before eating them, but
Americans were eating raw vegetables in salads and
because of that there were many cases of soldiers
infested with intestinal parasites. Foreigners saw
night soil as filthy and were hesitant to eat Japanese
food. When they saw night soil baskets on the street,
which they called “honey baskets”, they ran away,
but we can suppose the smell was more of a reason
than some kind of a trauma. At the end of 1946,
the American army set hydroponic farms, meaning
farms that do not use soil in agriculture, for their
exclusive use. Government eschewed usage of night
soil and called for total replacement by chemical
fertilizers, and they soon became the standard fertil-
izers in agriculture.

Japan was faced with the problem of what to do
with the excess of human waste. As night soil was
traditionally used as fertilizer, there was no public
sewer system in Japan. In the 1930s, handling of
human waste came under municipal management
because there was not enough demand for it in big
cities and especially Tokyo had problems with night
soil removal.* Still, night soil was needed in rural
areas, so a railway transport of night soil from cities
to remote villages started. It is true that even before
the postwar period some human waste had been
disposed of by dropping it into adjacent waters, but
most of it was used as fertilizer.’! But the American
aversion made night soil nothing more than a shame-
ful aesthetic hindrance and Japanese started to mas-
sively dump untreated human waste into rivers and
the sea.

30 Hoshino 2008: 192.

31 Nakamura 2010, 2015.
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Environmental crisis

In 1956 the Cabinet Office released its annual
economic white paper (Keizai Hakusho) which
announced that “the postwar period is over” and the
TV, refrigerator and washing machine became the
symbols of economic revival. But when it came to
the toilets, only 6% of the population was connected
to sewer lines at the time,**> while most of Japanese
had to rely on “vacuum cars” for human waste dis-
posal. It is estimated that in 1961 as much as 44%
of untreated waste water from Tokyo was dumped
into the sea.* The major source of water pollution
is industrial wastewater, but domestic sewage comes
close in terms of degradation of the water environ-
ment. Finally in the 1960s environmental damage
became a problem that could no longer be ignored:
tankers were used to dump the waste as far as pos-
sible from the shores, but because of the reverse
flow much of it came back to the bays. Some of
the contractors did not actually stick to the rules to
save some fuel. Dropping of untreated human waste
into adjacent waters resulted in “yellow waves” in
Tokyo Bay, yellowish fish in Osaka Bay and stinking
shrimps in Hiroshima. Dokai Bay in Kita-Kyushu
was so polluted that it was known as the “Dead
Sea” and even e.coli bacteria could not survive in it!
Western enforcement of their own sanitary standards
and abrupt “modernization” of the Japanese toiletry
habits resulted in serious deterioration of the envi-
ronment.

As a key measure to prevent water pollution, the
Japanese government revised the Sewerage Law in
1970. It brought new nationwide standards for water
quality and a series of subsidized programs sup-
ported the construction of night soil facilities. From
that time, the public sewerage system quickly spread
in densely populated urban areas to become the main
sanitation system from the late 1980s. Today it cov-

32 Japan Sewage Works Association 2002: 7.
33 Shibata 1961: 12.
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Fig. 3 Ship disposing human waste in the sea, 1968
(Takashima n.d.)

ers 77.6% of population.** In rural areas of Japan the
onsite sanitation system (septic tanks) functions and
access to improved sanitation are universal.

Washlets set the new standard
As the sewer system spread, so did the western-
style toilets. They first appeared in Japan in harbors
open to foreigners after the arrival of Black Ships of
Commodore Perry in 1853, but did not gain popu-
larity then. After WW2 western toilets started being
installed in urban areas, but they came into popular
use only after 1959, when they became the stan-
dard ones in newly built apartment houses. In 1977
the number of Western-style toilets sold in Japan
surpassed that of Japanese-style toilets for the first
time.*

In 1980 TOTO introduced washlets—electric
toilet seats with various other features, water spray
cleaning after defecation being probably the most

34 Japan Sewage Works Association 2015.
According to the Japan Sewage Works Association, after the
2011 Tohoku earthquake and tsunami there are some places
in Fukushima prefecture where it is impossible to estimate the
coverage of sewer system, thus the prefecture was excluded
from the statistics — this definitely had a great impact on the
final rate.

35 Ueda 2015.
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well-known. Interestingly enough, the original came
from... America. It was invented in 1964 by Ameri-
can Bidet Company for medical use by patients with
hemorrhoids. Sells were not going too well, but
TOTO saw the potential, improved the concept and
introduced it as washlet in 1980. As of 2015 77.5%
of homes in Japan have high-tech bidet toilets.*® The
washlet has become an international phenomena: it is
appreciated not only in Japan, but maybe even more
abroad! TOTO in a series of commercials aimed at
foreigners coming to Japan introduce the country as
“the Washlet country” and, well, they might not be
wrong!

Conclusion

In this paper I analyzed how Japanese high-tech
privies came to set the sanitary standards in the toilet
industry. Analyzing the history of toiletry habits in
Japan, I focused on the contact with the West and
the Western pressure to alter toiletry habits in the
country. As a result, human waste transformed from
economic good through aesthetic hindrance to dan-
gerous pollution.

Although Japan faced a serious environmental
crisis, creative adaptation of Western standards led
to the development of probably the best toilets in the
world. Therefore one might think that all’s well that
ends well, but is it really so? Japan managed to deal
with the environmental crisis, but let’s remember
that when it happened, the country was the second
strongest economy in the world. As stated in the
beginning of this paper, in many developing coun-
tries open defecation poses a serious public health,
environmental and humanitarian issue. In India about
70% of Indians in rural and 13% in urban areas def-
ecate in the open. But what is really surprising is that
even people living in houses with access to a work-
ing toilet continue to relieve themselves in the open,
suggesting that simply providing people with a toilet

36 Cabinet Office, Government of Japan 2015.

does not solve everything.’” Some even state bluntly:
“Locking us inside these booths with our own filth?
1 will never see how that is clean.”*® 1 do not mean
to suggest that sanitation is not necessary, as it is a
prerequisite for a healthy life. But I suggest that it is
about time to understand that Western standards with
their Western toilets do not necessarily fit in every
context, thus they are not the best solution to every-
thing. In order to truly improve sanitation, end open
defecation and simply enable people to lead a healthy
and safe life, it is absolutely essential to first consider
each country’s history and cultural background, and
then adjust sanitation, as well as any other, facilities
to the country’s needs. Only when one understands
what factors have shaped a country’s toiletry habits
can they try to improve them, from the bottom up.
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be discussed. When deciding the site locations for developing renewable energy in Indonesia, it requires

@ Currently, the study of renewable energy potential for energy sustainability becomes an important issue to

the renewable energy resource maps for future introduction of renewable energy. The objectives of this

paper are to identify and to rank the priorities of renewable energy sources using Analytical Hierarchy Process
(AHP) and Geographical Information System (GIS) for 30 provinces in Indonesia. This study identifies the energy
alternative that focuses on solar, wind and geothermal, based on a previous work by the author. The results show
that geothermal is the best criterion, followed by solar and wind with weight value of 0.72, 0.22, 0.06 respectively.
Resource maps generated identify the high, moderate and low suitability sites to rank the priority decision of
renewable energy development for Indonesia. The proposed methodology is useful to discover Indonesia’s site
priority of renewable energy resources for energy sustainability. The output of this study can be used for decision

making to prioritize areas of development in renewable energy for the cases of other countries.

LGULICES renewable, energy, Indonesia

Introduction

Indonesia is the world’s largest archipelagic state.
It is located between 95° to 141° of longitude and
between 6° North to 11° South of latitude. It consists
of many islands: There are 5 big islands (Suma-
tera, Kalimantan, Java, Sulawesi and Papua), other
smaller islands such as Bali, Ambon, Lombok, Nusa
Tenggara, as well as thousands of tiny islands that
surround the mainland. It has population over 238
million people.

The energy demand due to population growth is
increasing by year, and Indonesia is experiencing
energy power shortage. However, Indonesia has
many energy resources which are abundant and can

increase the energy sustainability. On the purpose
to make decision for energy development among
the site selection, it is essential to generate resource
maps of suitable site locations to make priority deci-
sion for renewable energy development in this wide
country.

Due to the availability of data, this study is focus-
ing on theoretical potential as a criteria based on
a previous study by the author in solar irradiation,
wind speed and geothermal resources (Nagasaka and
Rumbayan, 2013).

This study presents the spatial multi criteria deci-
sion making by combining AHP and GIS to priori-
tize the site for renewable energy development in
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the wide country such as Indonesia that has many
alternatives of renewable energy resources available.

There are many different methods of multi crite-
ria decision making and the most known is AHP. The
AHP is developed by Saaty. The principles utilized
in AHP to solve problem are to construct hierarchies.
The hierarchy allows to assess the contribution of
individual criterion at lower levels to criterion at
higher levels of the hierarchy. The strength of the
AHP approach is based on breaking the complex
decision problem in a logical manner into small but
related sub-problems in the form of levels of a hier-
archy. The hierarchical structure of the AHP model
permits decision maker (DM) to compare the dif-
ferent prioritization criteria and alternatives more
effectively (Saaty, 1990).

Geographical information system (GIS) is a sys-
tem that captures, stores, analyzes, manages and
presents data that are linked to locations. GIS takes
the number from databases and puts the informa-
tion in the map as features. The ability to separate
information in layers, and then combine it with other
layers of information is the reason why GIS holds
such a great potential as research and decision mak-
ing tools (Foote and Lynch, 2000).

The combination of GIS and AHP techniques for
analyzing land use suitability in Vietnam (Nguyen et
al, 2001), site suitability evaluation for ecotourism
in Thailand (Bunruamkaew and Murayama, 2011),
evaluation of eco-environment quality in China
(Ying, et al, 2007) have been reported. It was proved
that the integration of AHP and GIS can be a power-
ful tool in order to develop spatial decision making.

Methodology
Using the data collected and the resulting maps for
each resources (solar, wind and geothermal), this
study is conducted to generate the site priority for
renewable energy development in Indonesia and
generate resource maps by combining AHP and GIS
method. The method used is shown in the Fig. 1.
The following processes are described in detail as:
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Technical Potential of Renewable Energy Resources

Expert knowledge, interview, reference

| Analytical Hierarchy Process |

l Weight

| Geographical Information System |

/ Suitability map for each criteria/energy resources /

Proposal/ recommendation

Fig. 1. Schematic of the methodology used

1. Collect the data

2. Develop database for each resources (solar,
wind, geothermal)

3. Generate thematic resource in GIS environ-
ment.

4. Determine criteria score (x,) for each resources
mapping unit.

5. Recommendation for prioritizing the site of
renewable energy development (based on theo-
retical potential)

The process can be divided in two phases, firstly
using AHP method, then secondly apply the result of
AHP into GIS environment.

The detail of procedures by using AHP method is
described as follows:

1. Define the objective of decision making (in this
study, the recommendation for the priority of

renewable sources potential in Indonesia).

2. Develop the model of AHP based on decision
model. The AHP model consists of goal, criteria,
and sub criteria in different levels. Applying this
step to rank or prioritize the decision making for
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Site
Goal Priority
Theoretical ||
Potential
1 T 1
Criteria Solar Wind Geothermal
Resources| |Resources Resources
; Has .
S”.b'. —| High Potency |[] Very big
criteria
No -
—Moderate Potency | Big
— Low — Low
—No potency

Fig. 2. Development of the AHP model

site suitability for renewable sources potential.
The AHP model in this study was developed as
shown in Fig. 2.

3. Define the pair of criteria (matrix). Within each
level of the hierarchy, the relative importance
between each pair of criteria (or among pairs of
sub-criteria relating to an upper single criterion)

to overall goal is evaluated. A nine-point scale
proposed by Satty is used for these evaluation
based on expert opinions.

A brainstorming session was conducted among a
expert group to assign the values in the matrix as per
Saaty’s scale that is presented in Table 1.

Table 1. Saaty’s scale of preferences in the pair-wise
comparison process (Saaty, 1980)

Numerical Verbal judgments of preferences between
Rating alternatives i and alternatives j

1 iis equally important to j

3 i is slightly more important than j

5 iis strongly more important than j

7 iis very strongly more important than j

9 iis extremely more important than j
2,4,6,8 Intermediate values

Pair-wise comparison matrix of criteria is shown in
Table 2. The matrices of judgments corresponding to
the pair-wise comparison of elements at each level of
the hierarchy are presented. Pair-wise comparison of
sub-criteria and local weight for solar, geothermal and
wind are presented in Table 3, 4 and 5 respectively.

In this study, all scores can be assembled in a
pair wise comparison matrix with 1s on the diagonal
(e.g., geothermal to geothermal is 1) and reciprocal
scores in the lower left triangle (e.g., if geothermal
to solar is 5, and then solar to geothermal is 1/5).
Pair-wise comparisons generated for the levels of
the hierarchy contain expert opinions regarding the
relative importance of criterion. The next step in the
AHP requires an evaluation of the pair-wise compar-
ison matrices using measurement theory. A standard-
ized eigenvector is extracted from each comparison
matrix, allowing us to assign weight to criteria, sub-
criteria. These weights allow us to assemble a suit-
able value for each resources mapping unit.

The weight can be obtained by normalizing the
vector in each column of the matrix (dividing each
entry of the column by the column total) and averag-
ing over the rows of the resulting matrix as shown at
last column for criteria (Table 2) and for sub-criteria
(Table 3, 4 and 5).

The score (x,) and weight (w,) for criteria (hierar-
chy 1) and sub criteria (hierarchy 2) are presented in
Table 6.

4. Consistency check. It is necessary to know
whether the pair-wise comparison has been con-
sistent in order to accept the results of the weight-
ing. The parameter that is used to check this is
called the Consistency Ratio. A consistency check
is performed by adopting the following procedure
using Equations 1, 2 and 3:

The dominant or principal eigenvector of a matrix
is an eigenvector corresponding to the eigen value of
largest magnitude (for real numbers, largest absolute
value) of that matrix. Calculate the eigen value of

max
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1 (AW)i
Amax = 0

i=1

Wi

(M
where A is the matrix, W is the corresponding eigen-
vectorof A and w,(i= 1, 2, ..., n) is the weight value
for ranking.

Amax —n
Cl=
n—1

)
Where CI is the consistency index; while A, is the
eigen value and n is the order of the matrix. Accord-
ing to Xu (2002), the bigger CI occurred, the worse
consistency the matrix has. It is found the value of
CI in this research was pretty good in 0.06. Then, the
consistency ratio (CR) was calculated by using Eq.3:

_a

CR= —
RI

3)

Where RI (Random Index) is the average of the
resulting consistency index depending on the order
of the matrix. It is found that consistency ratio is
equal to 0.04. The result below 0.1 shows the consis-
tency of pair wise matrix.

In this study, the consistency check for hierarchy
1 (criteria) is performed as above procedure and pre-
sented as follows:

1 5 9 0.72 0.72
/5 1 5 022 | = Rma 0.22
179 /5 1 0.06 0.06

From calculation using Eq.1, it is found that
eigenvector of AHP model in this research, A_ =
3.12. In order to keep the consistency of the judg-
ment matrix, its consistency should be tested by
using Eq. 2 and Eq. 3.

The similar ways to prove the consistency index
of judgment are applied for the pair wise of sub cri-

teria matrix (in Table 3, 4 and 5). The result indicates
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that the pair wise matrix for sub criteria of solar,
wind and geothermal are below 0.1. Then the local
weight for criteria at level 1 are multiplied the local
weight for criteria at level 2. Then the total weight is
calculated by using Eq. 4.

S= Z WiX;
: “4)
where, S: Suitability index, w,: weight of criterion Z,
and x.: score of criterion i.

In the second phase, the result of weight or pri-
ority of criteria where used as input in GIS in the
spatial analysis at GIS environment to overlay the
map, as shown in Fig.3.

The entire resource databases which consist of
solar, wind, geothermal data are formed in polygon
format for 30 provinces as boundary in digital map
available. The solar irradiation data for 33 provinces
are taken from NASA database as monthly aver-
age (http://eosweb.larc.nasa.gov); wind speed data
also taken from NASA database; the geothermal
resources potential data are taken from Pertamina,
an energy company of Indonesia.

The previous study about solar irradiation poten-
tial, wind energy analysis and geothermal potential
analysis were conducted by authors and presented as

Database Solar Irradiation Wind Speed Geothermal resources

SolarMap
Overlap Wind Map

Geothermal Map

Attribute data Table of total weight

Spatialanalysis

l

Output / Suitability site of Resources Map /

Fig. 3. Develop GIS method used in this study
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solar mapping, wind mapping and geothermal map-
ping for 33 provinces in Indonesia based on data
available.

In this study, we overlay all the solar irradiation
data, wind velocity data, and geothermal resources
potential data which are based on geographical data
and AHP model, by using GIS.

Results and Discussions

The result of calculation local weight for hierarchy 1
and the total weight for hierarchy 2 (sub-criteria) are
presented in Table 6. All the pair wise matrix indi-
cates at below 10%, therefore there is no review for
pair wise that is built based on expert opinions and
decision maker references.

In this study the AHP model was built to iden-
tify the weight of criteria for two hierarchies. Then
the overall weights were obtained based on AHP
method. AHP as a well-known criteria decision
making was used to define the weight of potential
of resources. The scores and weight of solar, wind,
geothermal potential for 30 provinces in Indonesia
are presented in Table 7.

GIS enables to generate a theoretical potential
resources map based on overlapping solar energy
map (Fig. 4), wind map (Fig. 5) and geothermal
potential map (Fig. 6).

The resource map by combining the AHP and
GIS to show the suitability site of renewable energy
resources for the entire Indonesia is shown in Fig. 7.

The GIS technology is used to assist the determi-
nation of finding the potential for entire Indonesia
(33 provinces). Based on the weight calculation from
multi criteria decision making using AHP method,
the attribute of rank prioritization of resources map
is classified in 3 classes, i. e highly suitable (>0.2),
suitable (0.1-0.2) and low suitable (<0.1) and the
map is generated in GIS environment.

Basically, the high suitability sites of renewable
energy potential are found in provinces of Aceh,
Medan, Jambi, Semarang, Surabaya, Bali, Lombok,
Kupang, Manado and Ambon as shown in Table 7.

Solar weight based
[ ] <o0m

B o001
. -

Fig. 4 Indonesia’s Solar Irradiation Map

Geothermal weight based
C ] o
[ 0.0001-0.1584

Bl o.s8502178
Bl 0217902772

Fig. 5 Indonesia’s Geothermal Resources Map

Wind weight based

B o
Bl 0005

Fig. 6 Indonesia’s Wind Resources Map
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In Fig. 7, the color indicates that the darkest shows
the high suitability for priority of renewable energy
development based on theoretical potential criteria.

Conclusions

The result of this current study found that geother-
mal is the best choice, followed by solar and wind
alternatives with weight value of 0.72, 0.22, 0.06
respectively. Resources maps generated identify
the high and moderate suitability sites to prioritize
decision of renewable energy development for Indo-
nesia. The proposed methodology was useful to dis-
cover and identify the renewable energy resources
site for energy sustainability in Indonesia.

The output of this study can be used for decision
making to define the priority of renewable energy
sources potential for the cases of other countries. The
method in this study is also relevant to site selections
to find priority of renewable energy development as
the objective for other countries.

For further study, it is planned to add other criteria
for renewable energy options, such as hydro and bio-
mass energy to be analyzed by using AHP and GIS
for discovering the priority of renewable sources
potential for energy sustainability in Indonesia.

Table 2. Weight of Criteria

Criteria High |Moderate| Low Weight
Geothermal 1 5 9 0.72
Solar 1/5 1 5 0.22
Wind 1/9 1/5 1 0.06

Table 3. Pair-Wise Comparison of Sub-Criteria and Local
Weight for Solar

Sub Criteria ———
High |Moderate| Low weight
For Solar
w)
High 1 5 9 0.72
Moderate 1/5 1 5 0.22
Low 1/9 1/5 1 0.06
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Table 4. Pair-Wise Comparison of Sub-Criteria and Local
Weight for Geothermal

Sub Criteria . . Lo.c al
For Geothermal Very big | Big | Low | No \’V(e‘z)lvg)ht
Very big 1 5 7 9 0.68
Big 1/5 1 1/7 7 0.22
Low 1/7 1/5 1 5 0.12
No 1/9 1/7 | 1/5 1 0.04

Table 5. Pair-Wise Comparison of Sub-Criteria and Local
Weight for Wind

Sub Criteria Local Weight
For Wind Has Potency | No Potency W)
Has Potency 1 9 1
No Potency 1/9 1 0

Table 6. Score and Weight of Criteria in Priority Site of
Renewable Sources Potential Analysis

Criteria- Criteria chal
Hierarchy 1 i Hierarchy 2 Vi weight
)
Solar Resources | 0.22 High 0.72 0.15
Moderate 0.22 0.05
Low 0.06 0.01
Wind Resources | 0.06 | Has Potency 1 0.06
No Potency 0 0
Geothermal 0.72 Very big 0.68 0.49
Big 0.16 0.16
Low 0.12 0.09
No potency | 0.04 0

Table 7. Score and Weight of Solar, Wind, Geothermal
Resources Potential for 33 Provinces in Indonesia

Provinces \f’gilg;t vtfz:zl?t Ggothermal thal

w,x) | (w,.x)) weight (w, x, | weight
Aceh 0.01 0.05 0.45 0.51
Medan 0.01 0 0.45 0.46
Padang 0.01 0 0.11 0.12
Riau 0.01 0.05 0 0.06
Kepulauan Riau | 0.01 0.05 0 0.06
Jambi 0.01 0.05 0.45 0.51
Palembang 0.01 0 0.11 0.12
Bengkulu 0.01 0.05 0.11 0.17
Lampung 0.01 0.05 0 0.06
Belitung 0.01 0.05 0.11 0.17
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Table 7. (continued)

Provinces \s’gihgill;t v:):;lgl‘lit v&?g:}‘:?;?;‘ v;[;:)ifgal:t
(w,x) | (w,.x,) S
Jakarta 0.07 0 0 0.07
Bandung 0.07 0 0.11 0.18
Semarang 0.13 0 0.11 0.24
Yogyakarta 0.01 0.05 0 0.06
Surabaya 0.07 0.05 0.11 0.23
Banten 0.07 0.05 0 0.12
Bali 0.13 0 0.08 0.21
Lombok 0.13 0.05 0.45 0.29
Kupang 0.13 0.05 0.11 0.63
Pontianak 0.07 0 0 0.07
Palangkaraya 0.01 0 0 0.01
Banjarmasin 0.07 0 0 0.07
Samarinda 0.01 0.05 0 0.06
Manado 0.13 0.05 0.45 0.63
Palu 0.13 0.05 0 0.18
Makasar 0.13 0.05 0 0.18
Mamuju 0.13 0.05 0 0.18
Kendari 0.07 0.05 0 0.12
Gorontalo 0.07 0 0 0.07
Ambon 0.13 0 0.11 0.24
Ternate 0.13 0 0 0.13
Jayapura 0.07 0 0 0.07
Papua Barat 0.07 0 0 0.07

#4y  Fig.7 Indonesia’s Priority Site Map of
Renewable Resources Potential
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Spread of Cholera and the responses of Joseon and Japan
in 1879
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Park, Hanmin (Korea University)

more than 100 patients in June. It also spread out to Busan, with the number of patients reaching up to

@ Cholera broke out both in Joseon and Japan in the summer of 1879. In the area of Tsushima, there were

150 by mid-August. After the breakout and spread of cholera, many people living in all around Joseon

died. Because of increasing patients, the Japanese established a quarantine station and an isolation hospital for
Japanese people living in their settlement. Yoshimoto Hanabusa, a charge d'affaires, met high-ranking official of
Joseon frequently, and delivered a prevention rule of cholera to prevent the further spread of the disease. Since
opening ports, governments of Joseon and Japan took sensitive actions against the breakout of such an epidemic,
and tried to make coordination schemes to protect people from the disease. In this paper, | will analyze the case of
1879, focusing on the response of Joseon and Japan from two perspectives: ways to prevent the spread of cholera

jointly, and differences in recognition of ‘sanitation’ between the two nations.

cholera, quarantine, epidemic, sanitation
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among adolescent street children. Perceived social support is measured by adapting Multidimensional

Scale of Perceived Social Support (MSPSS) developed by Zimet, Dahlem, Zimet, and Farley (1988) and
mental health measured by Mental Health Continuum-Short Form (MHC-SF) developed by Keyes (2002). Data was
analyzed by using Pearson Correlation. A sample of 60 adolescent street children in Jakarta, Bogor, and Depok, cities
in Indonesia participated in this study. The result shows positive and significant correlation between perceived social
support and mental health (r = 0.377, n = 60, p < 0.01, two tailed). Most of participants have families and maintain
contact with their families by returning home. Most of them assumed their parents as significant others in their lives.

@ This studywas conducted toinvestigate the correlation between perceived social supportand mental health

mental health, perceived social support, street children, adolescent

Introduction

Child is a bud who will grow and become the next
generation of a nation. For becoming a good figure
a child certainly need to get proper support from
their environment, especially from their family. To
receive family support and protection is a basic right
of every child. But in reality, not all the children get
the right which must be gotten. It happens to them
who are poor like the abandoned children, street
children, children who are traded to another place,
children with low economic status, etc. (Mangun-
song, 2011).

Poor children phenomenon like the street children
is a problem which needs special concern because
of the great number of them. Social Ministry Data
shows that in 2005 there were 46,800 street chil-
dren who were spread in 21 provinces in Indonesia
(www.ilo.org). Based on National Data from 2010,

street children in Indonesia reached 85,013 children
who were spread in 33 provinces (Nugraha, 2013).
Social Ministry Data shows that street children in
Indonesia reached 230,000 (Sutriyanto, 2011; The
Jakarta Post, 2012).

Street children have many reasons why they
finally choose street as their home or workplace
either for temporary or forever. There are many street
children who leave from their home because of psy-
chological, physical, or sexual violence (UNICEEF,
2005). Lalor (1999) also mentioned that significant
factor which causes the children come to street is
violence at home. In Indonesia, where the number of
street children is rising, almost 70% of them escapes
from their home because of poverty and violence in
their family (Mulyadi, 2008).

The selection of the street as their home to avoid
negative condition which they get at home factually
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can cause possibility for them to get any other nega-
tive condition. When they are on the street, children
are susceptible to any kind of exploitation and act
of despising also far away from ideal condition of
life like what Children Right Convention is hoped
(UNICEF, 2005). They also susceptible to starv-
ing, diseases, accident, and any kind of exploitation
(Kombarakaran, 2004). UNICEF (2005) explains
that street child cannot be a part of conflict to some
parties who should protect them, like in some cases
when police or competent authorities did act of
despising, caning, even arresting and murder that
were done by societies because of thinking the street
children cause problems even in this case often
involve district government or does not respected by
their district government. Lalor (1999) also stated the
similar thing that street children are very susceptible
to violence and become victim either police, other
street children or people who go through the street.

The street life is full of challenges. According to
Koller and Hutz (2001), street children often face
more risk than other normal children. They explain
that bigger risk is caused by street children who face
not only physical, social, and emotional negative fac-
tor at home but also on the street. Some researches
show that street children are getting high hopeless-
ness level, susceptible to depression and depressive
disease (Woan, Lin, & Auerswald, 2013). Most of
street children feel that they have no bright future
and are getting difficult life (UNICEF, 2002).

The most interesting one Aptekar (cited in Koller
& Hutz, 2001) stated that compared to their siblings
who decide to keep stay at home, street children are
mentally healthier. Observation which was done by
Koller and Hutz (cited in Koller & Hutz, 2001) found
that street children can through their life on the street
even so full of risk because they can develop a coping
strategy and they are resilience in facing condition
that is susceptible of risk. Koller and Hutz (2001)
mentioned that to develop and survive in difficult
environment, street children implement an effective
strategy that is to join a group that thrives on street
and is called “gang”. Street children join a “gang” on
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purpose to protect themselves (Lalor, 1999). “Gang”
as if become replacement family when they spend
their time on the street while they are far away from
their family. Agnelli (cited in Lalor, 1999) explains
that in a “gang,” a child gets a status, happiness,
admiration, protection, and brotherhood. Also they
can find some new identity that will be strengthened
by the unique language that can be understood by
only members of that “gang” or in other word eso-
teric slang. Finding family replacement during on the
street reflects that street children need to keep emo-
tional relationship with family member, even though
they seem to be enjoying the free spirit of having no
parental control, but actually they need the warmth
and care of a family (Kombarakaran, 2004).

Besides joining in a group or famously called
“gang” as effective strategy that was done by street
children, according Koller and Hultz (2001) street
children also develop some kind of peer relation-
ships that are emotional group and business group.
Emotional group is functioned if street children want
to spend their night by having fun together. While
business group is functioned as protection and need
fulfilment placed to survive their life. The other strat-
egy that are done by street children is going to social
organization for getting food and make it as a pro-
tective place. Kombarakaran (2004) also explained
about the usage of facilities that are provided by non-
government organization (NGO) s to fulfill the needs
of street children. In Indonesia, there are NGOs or
social organizations that are not just functioned to
fulfill needs of food and home but also education.
Demartoto (2012) explained that education has a role
as socialization, selection, distribution, and social
integration media. Therefore, street children who
take that opportunity can get social support through
social relationship which was made inside like when
they are in a “gang” or peer relationship.

According to Thoits (2010), social support refer
to emotional help, informational help, or simply
from significant others like family member, friends,
or job partner also can be a real support which is
received from other people (received social support)
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or perception which is available support when it is
needed (perceived social support) is more profitable.
Dunkel-Schetter and Bennet (1990) also Wethington
and Kessler (cited in Thoits, 1995) stated that per-
ceived social support has very strong influence to
mental health than received social support. A person
with high perceived social support has a belief
that their family and friends are certifiable to give
appropriate help in difficult condition (Lakey, n.d.).
This is fit in with Thoits research (cited in Taylor
et al., 2004) stated that real support (received sup-
port) given by other people can be different which is
needed so, according to Cohen and McKay (1984)
also Cohen and Wills (cited in Taylor et al., 2004),
can cause failure to fulfill receiver needs.

Besides more profitable, perceived social sup-
port has role in well-being which is mental health
component. Mental health, according to Keyes
(2002), describes how people view or value posi-
tively their life. Mental health has three components
that consist of emotional well-being, psychological
well-being, and social well-being (Lamers, Wester-
hof, Bohlmeijer, ten Klooster, & Keyes, 2010). Per-
ceived social support role in well-being can be seen
in some research result below. Martinez, Aricak,
Graves, Myszak, and Nellis (2011) said that a person
whose perceptions about existing of social support
from important person in their life is one of basic
factor which is related to psychological well-being.
From emotional well-being side, Turner and Marino
(1994) mentioned that perceived social support is
related to emotional well-being.

Perceived social support role can be viewed in
adolescent. During adolescence there is fast and
unstable emotional change so perceived social sup-
port role is very important in this age. (Wenz-Gross
et al., cited in Martinez, Aricak, Graves, Myszak
& Nellis, 2011). Besides that, many researchers
found that perceived social support and depression
have negative relation (Keleckler & Waas, 1993;
Ostrander Weinfurt, & Nay, 1997; Pattern et al.,
cited in Demaray & Malecki, 2002). This means
when perceived social support of a person increases

so the depression level will decreases. Depression
problem can be found in adolescence. Depression
prevalence increase while adolescence (Papalia &
Feldman, 2012). Adolescent street children have
higher stressed and depression level than those who
live normally or are not on the street (Ayerst, 1999).

Problem which is also faced in adolescence is
runaway from their home. Runaway is done because
adolescent think their parents do not understand
them and too much busy with themselves (Santrock,
2014). He explains that runaway process is step in
going on from reducing the time in home to spend
the time on the street further with their peer. A peer
group is social support source that is important in
adolescence when their parents’ attitude is dis-
sapointed (Papalia & Feldman, 2012).

The researches above show that street children
face risk condition which can be impacted to their
life, but on the other side they can survive in the
street life because they can develop some effective
coping strategy so they will be mentally healthy.
Through that coping strategy, they can get social
support which also has role to their mental health.
Research about role of social support, especially
perceived social support, just still see the correlation
between perceived social support to mental health
component separately or have not being compre-
hensive. Therefore, this research is aimed to know
the correlation between perceived social support
and mental health comprehensively, especially ado-
lescent street children because there are many cases
about runaway from home to the street also about
depression case number is increased in adolescence.

Literature Review

Mental Health

Lamers, Westerhof, Bohlmeijer, ten Klooster, and
Keyes (2010) explain that mental health concept
in the earlier is more defined as there is no psycho-
pathology, but at the last few years has changed by
refer to more positive condition. One of figure who
describe that mental health refer to positive condition
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is Corey L. M. Keyes.

According to Keyes (2002, 2005) mental health is
defined as “symptoms of hedonia and positive func-
tioning, operationalized by measures of subjective
well-being—individuals’ perceptions and evalua-
tions of their lives and the quality of their function-
ing in life (p. 540)”. Based on that definition can be
known that mental health is individual positive feel-
ings to their own life (hedonia) (Keyes, 2005) and
individual positive function that was operationalized
in subjective well-being column that is individual
appraisal to their life quality (Keyes & Simoes,
2012). This is fit in with what Keyes ever mentioned
(Keyes, 2002) that in last 40 years, mental health
was operationalized and measured for subjective
well-being research. Subjective well-being measure-
ment can be done by measuring emotional symp-
toms that is emotional well-being and functional
well-being that consists of psychological well-being
and social well-being (Keyes, 2002). In other words,
mental health can be detect by measuring emotional
well-being, psychological well-being, and social
well-being.

To describe mental health, Keyes (2002) intro-
duced the terms of “flourishing” and “languishing”.
Flourishing is used to describe mentally healthy indi-
vidual or presence of mental health (Keyes, 2002).
Flourishing individual has well-being that can be got
if he or she has positive emotion and well functioned
psychologically or socially (Keyes, 2002) or in other
words he or she has high emotional well-being, psy-
chological well-being, and social well-being (Keyes,
2005). On the other hand, languishing individual
shows no mental health (absence of mental health)
(Keyes, 2002). The languishing individual has low
well-being level because he or she feel emptiness
and stagnation like feel hopeless (Keyes, 2002).
Keyes (2002) also explained that individual who is
in between flourishing and languishing in their life
is belong to moderately mentally healthy. In 2002,
Keyes developed mental health measurement that is
called Mental Health Continuum to know how far an
individual getting flourishing, languishing, or mod-
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erately mentally healthy.

Mental Health Component

Lamers, Westerhof, Bohlmeijer, ten Klooster and
Keyes (2010) stated that there are three components
that form mental health that are emotional well-
being, psychological well-being, and social well-
being. Emotional well-being is a group of symptoms
that describes there is or no positive feeling about
life (Keyes, 2002), consist of three dimension that
are positive affect, happiness, and life satisfaction
(Keyes, 2003). Psychological well-being is how far
someone is functioned in their own life (Robitschek
& Keyes, 2009), consist of six dimension that are
self-acceptance, positive relations with others, per-
sonal growth, purpose in life, environmental mas-
tery, and autonomy (Keyes, 2002). Social well-being
is someone’s valuation of her or his function in the
society (Keyes, 1998), there are five dimensions
that are social coherence, social actualization, social
integration, social acceptance, and social contribu-
tion (Keyes, 2002).

Factors that Influence Mental Health

Horwitz (2010) explained that social factor influences
mental health level. That factor consists of social
integration, social stratification, social inequality,
and cultural values. First, social integration is active
involvement in social relationship, activities, and the
role like parents, friend, neighbor, and others (Papalia
& Feldman, 2012). Social integration has correlation
with positive mental health (Horwitz, 2010). This can
be seen from Thoits and Hewitt’s explanation (cited
in Horwitz, 2010) that people who more often keep
contact with other people like family, friend and
neighbor, and are also often involved in an organi-
zation has better mental health than those who are
socially isolated. Beside mentally healthy, people
who are socially integrated is more able in stressed
coping that is faced because of through the social link
that they have, they get more social support, helping
hand and sympathy than isolated people (Horwitz,
2010). Second, social stratification is different from
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a person to another including authority, status, and
resources. Social stratification also has influence to
mental health. Third, Link, and Phelan (cited in Hor-
witz, 2010) mention that gap of social class status like
wealth, knowledge, authority, influence and prestige
has strong influence to the mental health. McLeod
and Nonnmaker (cited in Horwitz, 2010) explain that
bad mental health of someone is caused by poverty.
Fourth, mental health can be reached on culture that
implant the solidarity value in a group (group cohe-
sion), meaningfulness, and life purpose.

Besides that, McCulloch and Goldie (cited in
Goldie, Dowds, & O’Sullivan, n.d.) stated that there
are something that determine mental health, such as
sameness and discrimination in society, unemploy-
ment number, social coherence, education, medical
infrastructure, neighborliness, family structure, fam-
ily dynamic, parenting, lifestyle (such as smoking
and alcohol consumption habits), financial, physi-
cal health. The other important thing in determining
mental health is age, gender, and ethnic (Barry cited
in Goldie, Dowds, & O’Sullivan, n.d.).

Social Support
Goebert and Loue (cited in Tonsing, Zimet, & Tse,
2012) explain that social support consist of two com-
ponents that are structural support and functional
support. Canty-Mitchell and Zimet (cited in Tons-
ing, Zimet, & Tse, 2012) said that structural support
include social network, how often an individual get in
touch with member of that network, reciprocal sup-
port, and the quality of support. Functional support
is individual perception related with received sup-
port level like emotional support, affirmative support
and tangible support (House & Kahn, 1985; Kahn &
Antonucci cited in Tonsing, Zimet, & Tse, 2012)
Concept of structural and functional support in gen-
eral is well known with received and perceived social
support terminology (Tonsing, Zimet, & Tse, 2012)
Therefore, it can be understood that structural support
is received social support while functional support is
perceived social support. While perceived social sup-
port concerns mainly on cognitive aspect, received

social support concerns more on attitude aspect.
Received social support is behavior component of
social support because of needing interpersonal rela-
tion role (Dunkel-Schetter & Benner cited in Coven-
try, Gillespie, Health, & Martin, 2004). Someone can
get social support from any parties. According Zimet,
Dahlem, and Farley (1988) social support source can
be from family, friends, and significant others.

Family. Family is an environment where a child
get nurturance, love, and any chances that can be got
(Berns, 2013). Family role is not only in giving eco-
nomic support but also emotional support (Berns,
2013). He explains that economic support is like
providing safe and healthy home, clothes, and food
for children while emotional support can be done by
making interaction each other. Emotional support
also can be awareness and involving each other. This
is very important to emotional well-being of family
member (Berns, 2013).

Friend. According to Santrock (2014), friend
is a smaller part of peer group, a place where they
can feel friendship, support, and intimacy that are
profitable to each other. In adolescence, hours spent
with friends are much more than in other age group
of life (Papalia & Feldman, 2012). Role of friend-
ship in adolescence can be seen from a longitudi-
nal research done by Wentzel, Barry, and Caldwell
(cited in Santrock, 2014). They found that a student
who has no friend is more possibly getting emotion-
ally distressed like depression and low well-being,
less involved in pro-social activities, and having low
value. Positive impact that can be get from making
friends certainly must be supported with the good
quality of friendship. This is fit in with the expla-
nation that adolescent who has supportive, stable,
and close friendship will be easier to be socialized,
showing good performance in school, less hostile to
others, worried, and getting depression (Berndt &
Perry, 1990; Buhrmester, 1990; Hartup & Stevens
cited in Papalia & Feldman, 2012).

Significant Others. In this research, significant
others is anyone who is important to someone in
their life. Canty-Mitchell and Zimet (2000) explains
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that significant others or special person is relevant
thing that is used on adolescence which is the time
to start relationships with girlfriend or boyfriend and
the increasing influence of adult people besides par-
ents. The adult besides parents (non-parental adults)
that can be relied on adolescent for getting sup-
port and have significant influence for them can be
from different people like extended family, teacher,
employer, trainer, or older friends (Chen, Green-
berger, & Farruggia, 2003).

Street Child

The most general definition of street child, based on
Inter-NGO at Switzerland in 1985 (UNICEF, 2002),
is “any girl or boy who has not reached adulthood, for
whom the street (in the broadest sense of the word,
including unoccupied dwellings, wasteland, etc.) has
become her or his habitual abode and/or sources of
livelihood, and who is inadequately protected, super-
vised or directed by responsible adults” (p. 89).

Refer to that definition, street child is the child
who has not reached adult age either boy or girl
who make the street as their daily home and/or the
place to earn a living, also less of getting protection,
controlling, or instruction from adults that should be
have responsibility of them.

UNICEF (2002) categorizes street children in
two categories, that are “children of the street” and
“children on the street”. That category based on the
relation between street children with adult who are
responsible of them and their home (Harju, 2013).
“Children of the street” are those who stay and sleep
at town street because of homelessness so that it
may be they do not get nurturance that should be get
because of less emotional and psychological support
(UNICEF, 2002). Lalor (1999) mentioned that street
is main home for children of the street but they are
possible occasionally contact interfacing with their
family and visit their home rarely. In the street, they
stay with other street children or homeless adult
street (UNICEF, 2002). “Children on the street” are
those who earn a living or begging for money on the
street but at night they back to their home (UNICEF,
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2002). In other words, they just work but not stay
and sleep on the street. Therefore, they still have
contact with their family (UNICEF, 2002).

Street children categorization in two groups is
useful, but in other side there are something which
is overlapping and in grey area (UNICEF, 2002).
Muchini (cited in UNICEF, 2002) explains that there
are “children of the street” that totally lost contact
with their family but there are also some who still
keep contact. Muchini added that some “children
of the street” visit their mother or siblings before
finally back to their “home” in the street. Besides,
street children who in grey area sometimes sleep at
home and sometimes sleep on the street are classi-
fied to the “children on the street”.

Research Methodology

Participants

Participants of this research are 60 adolescent street
children consist of boys (n = 55) and girls (n = 5)
who come from Jakarta (n = 16), Depok (rn = 30),
and Bogor (n = 14). Age range of participant is based
on definition of adolescent according to Peterson
(cited in Schmied & Tully, 2009). That participant
were gotten with non probability sampling method,
exactly convenience sampling or accidental sam-
pling. Data was taken once in each participant (one
shot study design). Then, data were processed using
Pearson Correlation statistic method for knowing
how significant the correlation between perceived
social support and mental health.

Instruments

Perceived Social Support. Perceived social sup-
port was measured by using Multidimensional Scale
of Perceived Social Support (MSPSS) which was
developed by Zimet, Dahlem, Zimet, and Farley in
1988 on purpose to assess the perception of the social
support availability which come from family, friend,
and significant others. This instrument has been vali-
dated on any kind of samples including adolescent
(Cheng & Chan, 2004). MSPSS which was used in
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this research is the adaptation result which has been
done by Trifilia (2013) from English to Bahasa and
changed seven scales to four scales. The result of
MSPSS four scales test showed that this instrument
reliable with 0.817 in reliability coefficient and valid
with item-validity coefficient on range 0.295-0.625.

Mental Health. Mental health measurement
was done by using Mental Health Continuum-Short
Form (MHC-SF), an instrument with 14 items which
was developed by Keyes (2002) and has been trans-
lated in Bahasa. MHC-SF is functioned to measure
mental health which involved emotional, psycho-
logical, and social well-being in one questionnaire
(Lamers, 2012). Through this instrument, individual
position can be known, is he or she getting flourish-
ing (complete mental health), languishing (incom-
plete mental health) or moderately mentally healthy.
MHC-SF has very good internal consistency value
which is more than 0.8 and also very good discrimi-
nant validity, one of it when it was tested on ado-
lescent in 12-18 years old (C.L.M. Keyes, personal
communication, April 7%, 2015). Like the statistic
calculation result before which showed MHC-SF is
good in measuring the mental health, the probation
test result on this research also showed that MHC-
SF reliable with 0.841 in reliability coefficient and
valid with 0.335-0.578 in validity item.

Variables

This research is consist of two variables which are
perceived social support and mental health. Per-
ceived social support is subjective valuation of
someone that other people will give support if it is
needed, also feel that she or he is loved and valued
(Lakey & Lutz, 1996). According to Keyes (2002,
2005) mental health is “symptoms of hedonia and
positive functioning, operationalized by measures
of subjective well-being—individuals’ perceptions
and evaluations of their lives and the quality of their
functioning in life” (p. 540).

Results

Statistically, result shows that there is significant
correlation between perceived social support and
mental health, »=+0.377, n =60, p <0.01, two tails.
Research analysis result shows that perceived social
support has significant positive relation with mental
health. It means the increase of individual perceived
social support will make the increase of mental
health (flourishing) and conversely. Thereby can be
said that more trust an individual to other person will
give support when it is needed and she or he will feel
that is loved and worth or more positive to view their
life, and conversely.

Table 1 General Outlook of Participants based on Gender
and Getting School or Not

Aspect \ Frequency \ %

Gender

Boy 55 91.7

Girl 5 8.3
Getting School or Not

Getting School 27 45

Not (but ever) 25 41.7

Not (no information) 8 13.3

Based on table 1, can be known that boy partici-
pant (91.7%) is more than girl participant (8.3%).
This is fit in with Lalor (1999) who state that in
around the world boy street children are more than
girl street children. Based on getting school or not
aspect nowadays, roughly half of participants are
not getting school (55%). But most of them were, in
the past, at school (41.7 %). The rest (45%) are still
getting school. This result is fit in with researches
before which was done in Indonesia by www.ilo.
org that more that 50% of street children or on other
words most of them still in school age.

Table 2 General Outlook based on Having Family or Not and
What was Done During on the Street

Aspect | Frequency | %
Having family or Not
Still having family and return
home/meet up with them after 48 80

from the street

Still having family but does not
return home/meet up with them 9 15
after from the street
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Aspect Frequency %
Have no family 2 3.3
Unfilled 1 1.7

What Was Done on The Street

Just Work 53 88.3
Work and live/sleep 3 5
Work and sometimes live/sleep 3 5
Others 1 1.7

Most of participants still have family and return
home/meet up with family after from the street (80%).
This result is fit in with UNICEF (2005) that there
are many street children who still keep contact with
their family. On the street, most of participants who
still have family and return home/meet up with their
family after from the street also during on the street
just work, so can be concluded that most of them are
in “children on the street” category while the others
is “of the street” and “grey” category. Grey category
means they who their role is overlap, for example
they sometimes live or sleep on the street but some-
times this category is classified in “children on the
street” category (Muchini cited in UNICEF, 2002).

Table 3 General Outlook based on Reason Why on The
Street and Involved in Group/”Gang” or Not.

Aspect | Frequency | %
Reason on the Street
Helping parents financially
34 56.7
Runaway from home 3 5
Looking for pocket money 16 26.7
Friends allurement 3 5
Others 4 6.7
Group/Gang
Yes 26 43.3
No 34 56.7
Involvement of The Activity
Involved 48 80
Uninvolved 12 20
Having Problems (Ever/Never)
Ever 49 81.7
Never 10 16.7

Main reason which delivers them to street life is
for helping parents financially (56.7%). During on the
street number of participants who have group/gang
on the street is less than who does not have group/
gang (56.7%). Majority of participants are involved
in activity which was done in their surrounding envi-

196

ronment (80%). During work or live and sleep on the
street, majority of them have experienced problems
(81.7%). Problems cited by participants are driven
from street, chased after or caught by government
apparatus and security like police, Social Depart-
ment, even TNI. Other problems which were faced
by participants are forced to give money, driven from
surrounding society, suspected as thieve also fight
with other street musician (pengamen), surrounding
society, and public transportation driver, etc. Prob-
lems which were faced by participants show suitabil-
ity with what UNICEEF stated in 2005, that the street
children do not get rid of conflict with other parties
and they should have been given protection to them
also what stated by Lalor (1999) that street children
is very susceptible with violence and become victim
of police, other street children and other people who
passed the street.

Table 4 Mental Health Category

Category Frequency %
Flourishing 33 55
Moderate 18 30
Languishing 9 15

From the categorization above mental health can
be known that majority of participants are mentally
healthy (flourishing) (55%). This result does not fit
in with some research who shows that street children
getting high hopelessness level, susceptible of depres-
sion and depressive symptoms (Woan, Lin, & Auer-
swald, 2013) also most of street children feel no bright
future and are having difficult life (UNICEF, 2002).

The fact that there are more adolescent street
children who are mentally healthy can be caused by
some reasons below:

1. Most of research participants still have family
and return back home or keep contact with their
family (80%). According to family functions that
were stated by Berns (2013), one of its emotional
support that can be done by making interaction,
caring, and involved each other. This is impor-
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tant to emotional well-being of family member
(Berns, 2013) include child, not except for ado-
lescent street children. This also can be related
with probing result that was done, most of par-
ticipant mentioned parents as significant others or
special person for them.

2. Most of them are involved in surrounding society
activities (80%), it means they try to keep con-
tact with other people. Horwitz (2010) stated that
social integration has relation with positive mental
health (Horwitz, 2010). This is later was explained
by Thoits and Hewitt (cited in Horwitz, 2010) that
people who more often keep contact with other
people like family, friend, and neighbor also often
involved in an organization has better mental health
than they who is socially isolated. Beside mentally
healthy, people who is socially integrated is more
able in stressed coping that is faced because of
through the social network that they have, they get
more social support, helping hand, and sympathy
than isolated people (Horwitz, 2010). Adolescent
street children who most of them involved in
social activity can be seen as a characteristic that
appear in adolescence. This is fit in with relation
concept according Cameron and Karabanow (cited
in Schmied & Tully, 2009) that adolescent making
relation with wider social network.

Although this research shows mentally healthy
participants but there are something which need to
be considered in understanding that result.

1. Researchers do not differentiate chilfren who
were found on the street from those in founda-
tion or community. Those who were found on the
street are 31 children, while those who were either
in foundation or community are 29 children.

2. Instrument that was used in this research used
positive items which abstract and more describe
about feeling at the moment (here and now) like
instrument of mental health not about truly feel-
ing so this can be influence the result.

3. The participants may have emotional problems at
home and decided to come to the street. When on

the street they can get happiness because they feel
free from unsupported family condition, and also
get many friends. This can cause they think their
life is more positive so mentally healthy.

4. There are more participants who dropped out of
school, this means they do not have rules righ-
teously that is implemented at school. There is
no rule that must be obeyed or in other words is
freedom which is felt by participants can be one of
causal factor they think positively their life.

5. Refer to most of participants’ reason that they
decide come to the street is help parents finan-
cial, participants can be understand what they do
as a right thing (to help and the ability of them
to earn money) so they view positively their life
whereas indirectly they do the role that have been
not proper for them or it should be done by their
parent even less until cause they out of school.

6. Freedom from parental control and disciplines on
the street also need to be calculated as a factor
that may cause the view of their life as a positive
thing.

Conclusion

Based on the result and analysis that has been done
can be concluded that there is significant positive
correlation between perceived social support and
mental health of adolescent street children. This
result can be understood that as perceived social sup-
port of adolescent street children increases, mental
health of them increases. Conversely, the decrease
of perceived social support of adolescent street chil-
dren will decrease their mental health. Besides, can
be concluded that most of adolescent street children
mentally healthy.

Discussion

Result of research analysis shows that perceived
social support has significant positive correlation
with mental health, it means the increase of per-
ceived social support of an individual so their mental
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health (flourishing) will increase, so does conversely.
Thereby, can be said that more trust an individual
that of there will be other people who will provide
support when needed also feel that they are loved
and valued so they will be mentally healthier or
think that their life is more positive, and conversely.
Majority of participants (55%) are mentally
healthy (flourishing). This means that adolescent
street children think and value positively their life.
Research result that shows more adolescent street
children who mentally healthy (flourishing) is not fit
in with some research that shows street children is
getting high hopeless level, susceptible of depression
and depressive symptoms (Woan, Lin, & Auerswald,
2013) also most of them feel they have no bright
future and difficult on their life (UNICEF, 2002).
The more number of adolescent street children
who view positively their life maybe happen because
most of them return back to home and meet up with
their family (80%). According to family functions
that were stated by Berns (2013), one of its emotional
support that can be done by making interaction, car-
ing, and involved each other. This is important to
emotional well-being of family member (Berns,
2013) include child not except for adolescent street
children. The other of this research result can explain
the role of family to mental health of adolescent
street children where there are correlation between
family and significant others dimension (which most
of according the participant is parents) from per-
ceived social support and mental health which means
that adolescent street children believe that family
especially their parents will give helping hand when
they need and cause they feel be loved and worth.
The more of adolescent street children who men-
tally healthy (flourishing) can be caused most of
them involved in surrounding environment activities
(80%) which means they still keep contact with other
people. Horwitz (2010) stated that social integration
has correlation with positive mental health (Horwitz,
2010). This is explained later by Thoits and Hewitt
(cited in Horwitz, 2010) that people who more often
keep contact with other people like family, friend,
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and neighbor also often involved in an organization
has better mental health than they who is socially
isolated. Beside mentally healthy, people who is
socially integrated is more able in stressed coping
that is faced because of through the social link that
they have, they get more social support, helping
hand, and sympathy than isolated people (Horwitz,
2010). Adolescent street children who most of them
involved in social activity can be seen as a charac-
teristic that appear in adolescence. This is fit in with
correlation concept according Cameron and Kara-
banow (cited in Schmied & Tully, 2009) that adoles-
cent making relation with wider social network.

Suggestions

Methodological Suggestions

1. Street children in this research can be categorized
to special population because the uniqueness of
them than population in general. Therefore, it is
needed to be considered something such as build-
ing rapport and explain what is the purpose of
involving them as participant so will be created
trust, seriously in answering the questionnaire, and
the most important is they are not just an object
but also have role on this success of research.
Besides, it is needed maintaining in instrument
filling (if using instrumentation like question-
naire) and probing for getting deeper information
of the answer that they give like how the problem
they faced look alike during on the street so it was
suggested to do individually administration.

2. On the next research is hoped more sample num-
ber from any district or area so it will be more
representative of street children in Indonesia,
especially in adolescence.

3. Research related with street children also can be
done on street children in age of range around
less of 12 years old or adult because on the field
researcher found the big number of street children
who fit in with that criteria.

4. It will be better if conduct longitudinal research
related with adolescent street children mental
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health to know how far consistency of result
which shows that there are more adolescent street
children include in mentally healthy category
(flourishing).

5. The result shows that there is no fit in between
participant number who have mentally healthy
with they who joined in a gang (group on the
street) can be made for next research for knowing
influence of gang (group on the street) existing to
mental health of street children or what does the
factor that cause street children mentally healthy.

6. Instrument that is used on this research espe-
cially mental health has positive items and tend to
abstract that can cause participant (even less with
uniqueness that is had by street children) differ-
ently mean it form the truth purpose. Besides, the
items more describe the feel at that moment (here
and now) because asking feel during last one
month so still uncertain describe the truth feeling
of participant. This is need to be considered to use
instrumentation that can measure negative feel-
ing from participant so can be known negative or
positive feeling that they have.

Practical Suggestions

1. Research result shows that there is positive cor-
relation between perceived social support and
mental health especially social support source
from family and significant others. Therefore, it
is needed role of that parties to give support for
adolescent street children even less in fact most
of them still have family and stay at home. From
this result can be a reference to do intervention
by doing activities that involve adolescent street
children and their family or significant others.

2. The number of adolescent street children who do
not go to school need to have skill training as one
of preparation step to face the future because they
cannot just depend to street life.

3. Based on research result which describes the major-
ity of adolescent street children involve in surround-
ing activities, the surrounding parties should invite
them in various activities so they can be socially

integrated, and clear the negative opinion to street
children. This also can increase their mental health.
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meet deep emissions reduction goals. The development of carbon capture technology is vital to make

CCS viable. As a significant output indicator of innovation, patent can provide a comprehensive view
on innovation activities. This study aims to present an overview on carbon capture technology, in the attempt to
characterize spatial and temporal distribution based on patent bibliometrics. We make a retrieval strategy and builta
database set of 9847 patents in span of forty years from Derwent Innovations Index database. About temporal trend,
this study reveals slow increasing phase and sharp increasing phase by annual patent count. Then we presents
emerging stage and growth stage by cumulative patent count, drawing on theoretical model of technology life cycle.
Year of 2006 is the turning point apparently, butit’s not an accident due to shifts emerged in governments, innovators
and firms in years before. About spatial distribution, this study highlights eight countries (Japan, USA, France, China,
Germany, Netherlands, UK and Korea) who have most of patents in the world in terms of top 50 patent assignee
codes. We also introduce another means of CCS project for comparing study between innovation and operation,
finding an obvious spatial overlap between patent layer and project layer. Then four categories of countries are
found by distinguishing innovational features and (or) commercial statuses. The study tries to show the relative
technical development trends across major countries. French occupies top mostly, China ranks up quickly, Japan,
USA and Germany rank down relatively. Based on analysis above, we speculate that “Good Time” of carbon capture
technology is coming, but operation of CCS project is still in slow growth due to some limitations.

@ Carbon capture & storage (CCS) is a currently available technology that can allow industrial sectors to

Carbon Capture Technology, Spatial-Temporal Distribution, Patent Bibliometrics, CCS

1 Introduction

1.1. Climate change and CCS

2015 was the warmest year on record by far [1].
Most of the observed increase in global average tem-
peratures since the mid-20th century is very likely
(>90% probability) due to observed increase in
anthropogenic greenhouse gases (GHGs) concentra-

tions [2]. The climate will continue to change over
the coming decades as more and more heat-trapping
GHGs emitted by human activities accumulate in the
atmosphere. On the other hand, if not focusing on
costs, humanity can solve the GHGs concentrations
problem by fifteen available and implemented tech-
nologies, including carbon dioxide (CO,) capture
and storage (CCS) [3]. CCS is a currently available
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technology that can allow industrial sectors (e.g.,
fossil-fuel power generation, iron and steel, cement,
natural gas processing, oil refining, etc.) to meet deep
emissions reduction goals. CCS can contribute one-
sixth of CO, emission reductions required in 2050,
and can contribute 14% of the cumulative emissions
reductions between 2015 and 2050 compared to a
business-as-usual approach, which would corre-
spond to a 6°C rise in average global temperature [4].

CCS is not a single technology but involves the
implementation of the following processes in an
integrated manner: separation of CO, from mixtures
of gases (e.g., the flue gases from a power station or
a stream of CO,-rich natural gas) and compression
of this CO, to a liquid-like state; transport of the CO,
to a suitable storage site; injection of the CO, into a
geologic formation where it is retained by a natural
(or engineered) trapping mechanism and monitored
as necessary [5]. For enhancing CO, usage, utiliza-
tion of CO, is integrated into CCS as CCUS in some
countries, such as China [6]. Due to the fact that CO,
is used maturely in fields such as enhanced oil recov-
ery (EOR), enhanced coal-bed methane (ECBM),
CO, chemical utilization and CO, biotransformation.
Nonetheless, these is no essential difference between
CCS and CCUS.

Many CCS technologies are commercially avail-
able today and can be applied across different sectors.
CO, capture technologies include types of capture
systems (see Fig. 1) such as post-combustion, pre-
combustion and oxyfuel combustion, which have
been available in natural gas processing, fertilizer
manufacturing and hydrogen production. CO, trans-
port technologies are the most technically mature in

Capture from large point sources

Separation
* post-combustion Compression & -
* pre-combustion Clean-up

* oxyfuel combustion

CCS, including pipeline and shipping. CO, storage
technologies include many of same in oil and gas
industry and have been proven to be economically
feasible under specific conditions.

1.2. Carbon capture innovation activity

In most CCS systems, the cost of capture (includ-
ing compression) is the largest cost component due
to an additional high energy penalty, which could be
reduced by technical development and economies of
scale [8,9]. Furthermore, in the view of technology,
the development of CO, capture technologies is vital
to make CCS viable [10]. Meanwhile, in the view
of patent bibliometrics, we find that most of CCS
patents refer to CO, capture technologies in testing
extractions which were done at the beginning of this
study. Some former studies also revealed that car-
bon capture patents account for a large part in CCS
patents (e.g., [11,12]). Hence, suitability of CCS in
industrial applications mostly depends on the costs
and readiness of carbon capture [4]. For focusing on
the most key point, we study on carbon capture tech-
nology in this paper.

There are a number of possibilities for the mea-
surement of innovation [13], which can be divided
into two categories: input-based indicators and
output-based indicators. Patent is considered as a
significant output indicator of innovation or a tan-
gible sign of knowledge, which can give a valuable
insight into innovative activity of an object technol-
ogy [14]. The main advantage of patent is that they
are publicly available for rather long time periods
and provide detailed technological information [15].
Patent is used in providing a comprehensive view

Storage or Utilization

Transport : :
depleted oil/gas field
deep saline formation

. pipeline - unminable coal seam

- shipping deep ocean
mineralization
EOR/ECBM

Fig. 1. Carbon capture and storage (CCS) chain. (Note: Modified based on Rubin et al., 2012 [7] and IEA, 2013 [5].)
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on innovation activities in many domains, including
low-carbon without a doubt. In former refers on low-
carbon innovation activities, patent count provides a
wealth of information on innovations and inventors
as a kind of indication, e.g., [16-23].

Several studies investigated CCS technology or
carbon capture technology by using patent biblio-
metrics. Dechezlepretre [24], WIPO [25] and OECD
[18] analyzed a cluster of CCMTs (climate change
mitigation technologies) which included CCS as a
part, gave brief overviews on CCS technology. Cris-
tina [10], Li [26] and Zhang [27] focused on specific
technical routes and reagents in carbon capture draw-
ing on patent bibliometrics or drawing on patent bib-
liometrics and article bibliometrics together. Wang
[11] drew patent map of CCS and discussed tech-
nological features in nine countries. Miao [12] drew

development paths by a different method from others
which was patent citation analysis. We review these
studies and make a general comparison (see Table 1).

First, we can divide these articles into two cat-
egories by distinguishing the purpose of study. One
category is a general report which take CCS as a
supplemental field rather than an essential part.
Another category is full of specialized words which
focus on technical routes mainly. But few studies
pay attention on an overall spatial-temporal analy-
sis in scale of all carbon capture technologies, for a
deeper understand on developmental trend and tech-
nological distribution.

Second, patent count differs widely across studies
from 945 to 9840, probably due to various databases,
diverse retrieval strategies and distinguishing time
span. In general but not absolutely, searching in sev-

Table 1 Former studies related to carbon capture technology by patent bibliometrics.

Refer Description Database set Source
Dechezlepretre Took CCS as one of thirteen climate change mitigation technologies, provided an
2009 [2 4]p analysis of geographic distribution and international diffusion in an overall view. 954 CCS patents| PATSTAT
CCS is negligible, 0.35% of all fields’ patents.
EPO,
WIPO Took CCS as one of nine alternative energy technologies, described CCS trends very 6858 CCS WIPO,
2009 [25] briefly in terms of technology, although CCS is not, strictly speaking, an alternative atents USPTO,
energy p JPO, KIPO,
SIPO
OECD Took carbon capture as one of ten CCMTs, presented growth rate, inventive activity, 8069 carbon PATSTAT
2010 [18] major applicants and average patent family size with other technologies together. capture patents
Wan Presented CCS patent key word map by Thomson Data Analyzer and Aureka, 1171 CCS
2010g described growth and IPC distribution briefly, discussed nine countries’ DIl
[11] . patents
technological features.
Cristina Gave an overview through patents applications and scientific articles together, 1123 carbon
presented five technical routes: absorption, adsorption, membranes, enzymatic and EPO
2011 [10] . capture patents
thermodynamics.
Miao Put forward research ideas based on patent citation analysis approach, different from 1498 CCS
2013 [12] other refers in this table. Drew the CCS development map and identified the main atents USPTO
paths by algorithm of path recognition which based on patent citation. P
Li Gave details on seventy-nine representative patents, presented three technical routes: 9840 carbon Espacenct
2013 [26] solvent, sorbent and membrane, made perspectives on potential technical routes. capture patents P
Zhan Gave a briefly overview of four technical routes (absorption, adsorption, cryogenic 1344 carbon
201 4g[27] and membrane) and three reagents (absorption reagent, adsorption reagent and capture patents USPTO
membrane reagent) by patent and article analysis, discussed CCS policies in China. P P

Note: PATSTAT for European Patent Office Worldwide Patent Statistical Database, EPO for European Patent Office, WIPO for
World Intellectual Property Office, USPTO for United States Patent and Trademark Office, JPO for Japan Patent Office, KIPO for
Korean Intellectual Property Office, SIPO for State Intellectual Property Office of the People’s Republic of China, DII for Derwent
Innovations Index database.
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eral databases (e.g., WIPO [25] used six databases)
or search in an integrated database (e.g., OECD [18]
used PATSTAT and Li [26] used Espacenet), could
provide a more suitable result. However, Deche-
zlepretre [24] and Wang [11] got fewer patents from
integrated database PATSTAT and Derwent Innova-
tions Index database. The reason we examine is the
incomplete search expression in their studies.

Finally, patent family was used popularly. A pat-
ent family is a set of similar patents taken in vari-
ous countries to protect a single invention. Therefore
analysis by patent family reflects the number of
inventions present more accurately.

Thereby, our study aims at extending these previ-
ous studies through the creation of a more complete
database set from Derwent Innovations Index data-
base, by using a more suitable search expressions.
Then, highlights development stages in forty years
and analyzes geographical feature in terms of coun-
tries. In addition, employs database of CCS projects
at first in similar studies, thus making us able to
reveal overlap of patent layer and project layer.

The remainder of this article is structured as fol-
lows: Section 2 outlines the data source and retrieval
strategy. Database in Section 2 is used in Section 3
to analyze temporal distribution of carbon capture
in terms of yearly and cumulative. Section 4 shows
spatial distribution, and adopts another means of
CCS project count for comparative study between
patent and project. Section 5 contains a concluding
discussion.

2 Patent database set and retrieval
strategy

In this study, Derwent Innovations Index (DII)
database of Web of Science (from the 1.S.I. Web
of Knowledge) is used to search and analyze pat-
ent data set. DII database is a widely accepted pat-
ent data source that covers over 14.3 million basic
inventions from 40 worldwide patent-issuing author-
ities. For patent bibliometrics study, the most funda-
mental task is to set the range of retrieval and choose
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appropriate index words. Based on former studies
(see Table 1), search indicators in this study include
two dimensions: search topics and search IPC codes.

About search topics, we collected key words of
types of carbon capture processes, combined them
as one topic search expression by logic operators.
Whilst, for a more rigorous search result, we identi-
fied thesaurus details of IPC codes related to those
key words, combined them as one IPC codes search
expression by logic operators too. IPC system is the
most popular hierarchical classification system of
patents among countries or organizations with offi-
cial patent offices, launched by the World Intellectual
Property Organization (WIPO). We tested dozens
of combined search topics and search IPC codes,
compared results of inputting different expressions,
adopted the most suitable expressions after trial and
error. In testing, we found a dozen of world famous
vehicle companies, which are not professional in
domain of carbon capture at all. Most of patents
applied by those vehicle companies related to auto-
mobile exhaust gases pollution control. Therefore,
we excluded this interference technology expressions
by using logic operator “not”. Comparing with fore-
going studies, as far as we know, it is the first time to
exclude exhaust control technologies in patent data
searching by logic operator, for accessing a more
concentrative database set of carbon capture patents.

Expressions of search topics and search IPC
codes used in this study are as below:

Search topics (description see Table 2a): (CO2 or
(carbon dioxide)) and (captur® or recover™® or sepa-
rat* or remov* or absor* or adsor* or membran* or
cryogen™® or enzm* or combust* or puri* or concen-
trat* or extract® or compress* or thermo*) not (car
or auto* or vehicl* or engin* or exhaust*).

Search IPC codes (thesaurus description sece
Table 2b): (B0O1D-000/00 or B0O1D-053/00 or
B01D-053/02 or BO1D-053/04 or BO1D-053/14 or
B01D-053/18 or BO1D-053/22 or BO1D-053/78 or
B01D-053/86 or BO1D-053/94 or C01B-003/38
or C01B-031/20 or F23J-015/00 or F25J-001/00
or F25J-003/00 or F25J-003/02 or F25J-003/04 or
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F25J-003/08) not (HO1M-008/04 or HO1M-008/06).

The final patent data searching was conducted on
April 2016. A total of 9847 patent files were found
in time span of forty years from 1976 to 2015. For
each patent in our database, several data fields were
extracted such as authorization year, assignee name,
assignee code and IPC code etc.

Table 2a Descriptions of search topics

Search topics Descriptions
I co2 €02, CO..
2 | carbon carbon dioxide.
dioxide
captur* capture, captured, capturing, etc.
recover® recover, recovery, recovered, recovering,
etc.
5 separat* separate, separated, separating,
separation, etc.
6 | remov* remove, removed, removing, remover,
etc.
7 | absor* absorb, absorbed, absorbing, absorbent,
absorpt, absorptive, absorption, etc.
8 | adsor* adsorb, adsorbed, adsorbing, adsorbable,

adsorp, adsorption, adsorptive, etc.

9 | membran* membrane, membranous, etc.

10 cryogen® cryogen, cryogenic, etc.

1 enzym#* enzyme, enzymes, enzymic,
enzymolysis, etc.

12| combust* combust, combusted, combusting,
combustion, combustible, etc.

13 puri* purify, purified, purifying, purification,

etc.

14| concentrat* concentrate, concentrated, concentrating,

concentration, etc.

151 extract* extract, extracted, extracting, extractive,

extraction, extractable, extractant, etc.

16

compress* compress, compressed, compressing,

compressive, compressible,
compression, etc.

17| thermo* thermo, thermodynamics, etc.

18] car car.

191 auto* auto, automobile, automotive, etc.

20 | yehicl* vehicle, etc.

21 engin* engine, etc.

22| exhaust* exhaust, exhausted, exhausting, etc.

Table 2b Thesaurus descriptions of search IPC codes

IPC codes Thesaurus descriptions

1 | B0O1D-000/00 | Separation

2 | B0O1D-053/00 | Separation of gases or vapours;
Recovering vapours of volatile solvents
from gases

3 | B01D-053/02 | by adsorption

4 | BO1D-053/04 | with stationary adsorbents

5 |B01D-053/14 | by absorption

6 | BO1D-053/18 | Absorbing units; Liquid distributors
therefor

7 | B01D-053/22 | by diffusion

8 | BO1D-053/78 | with gas-liquid contact

9 | B01D-053/86 | Catalytic processes

10 | B0O1D-053/94 | by catalytic processes

11 1 C01B-003/38 | using catalysts

12| C01B-031/20 | Carbon dioxide

131 F23J-015/00 | Arrangements of devices for treating
smoke or fumes

14 | F25J-001/00 | Processes or apparatus for liquefying or
solidifying gases or gaseous mixtures

15| F25J-003/00 | Processes or apparatus for separating
the constituents of gaseous mixtures
involving the use of liquefaction or
solidification

16 | F25J-003/02 | by rectification, i.e. by continuous
interchange of heat and material between
a vapour stream and a liquid stream

171 F25J-003/04 | for air

18 1 F25J-003/08 | Separating gaseous impurities from
gases or gaseous mixtures

19 | HO1M- Auxiliary arrangements or processes,

008/04 e.g., for control of pressure, for

circulation of fluids

20 | HOIM-008/06 | Combination of fuel cell with means for
production of reactants or for treatment of
residues

3 Temporal distribution of carbon
capture technology

Practitioners and researchers are often interested
in, regarding to a certain technology field, what the
tendency is and where it will drive to. For evaluat-
ing progress in carbon capture innovation approach,
we extract data of authorization year from database
set, identify shifts by yearly growth and cumulative
development, and then draw some similar conclu-
sions from diverse views.
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3.1. Yearly development of patent count

Fig. 2 presents authorized carbon capture patents
yearly since 1976, as measured by patent count. The
trend shows two phases clearly: 1) fluctuant and
slow increasing phase; 2) sharp increasing phase.
Apparently, year of 2006 is the turning point of tech-
nology development. In fluctuant and slow increas-
ing phase before 2006, annual patent count increased
slowly, even negative growth in some years. The
AAGR (average annual growth rate) was only 2.6%.
The annual average is about 133 patents. In sharp
increasing phase since 2006, annual patent count
increases quickly, the AAGR was 23.8% from 2006
to 2013. This phase presents a linear increasing with
high curve similarity: R*> = 0.9908 (see Fig. 2). The
annual average count from 2006 to 2015 is about
636, nearly 5 times of former phase.

The shape increasing since 2006 is not an acci-
dent of course, implies many shifts.

First, there is a wide agreement among 100
experts surveyed in Alphen’s study [9] that capture
facilities are not substantially different from con-
ventional industrial facilities. Thus in most years,
carbon capture technology was applied in general
sector and grew slowly. As carbon capture being a
crucial technology in CCS chain, innovation activi-
ties have been booming.

1000  Annual Patent Count
900 |
800 |
700 |
600 |
500 |
400 |
300 |
200 |

P 4 85 8a 95103 4
76 85 74 73 o
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o/ —209- o~
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Second, considering it usually needs years to
deploy and implement innovation activities by gov-
ernments and innovators, the increasing trend in car-
bon capture technology from new century seems to
reflect a significant influence of climate change poli-
cies since the signing of the Kyoto Protocol in 1997.
Dechezlepretre [24] also pointed out that Kyoto
Protocol affected innovations in a cluster of climate
change mitigation technologies including CCS tech-
nology, probably due to innovators reacted swiftly
to policy changes, private sector received a strong
signal and many countries took early action before
ratification.

Third, the increasing trend is also related to envi-
ronmental concerns and commercial drives [26].
Sleipner project in Norwegian continental shelf is
a milestone effort of carbon mitigation, which is
called “the mother of all CCS projects”, separates
and injects 1 Mt CO, into saline formation each year
since 1996 [28]. On the other hand, several CCS
projects are driven by commercial utilization of CO,
like CO, injection for enhanced oil recovery (EOR).

In addition, patent counts in 2014 and 2015 do
not correspond with the reality, due to the time lag
between application and authorization. Thereby, the
last two years are used for comparing rather than
analyzing exactly.
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Fig. 2. Annual patent count of carbon capture by authorized year, linear 1 presents trend from 1976 to 2006, linear 2 presents trend
from 2006 to 2013. (Data Source: Derwent Innovations Index Database, 2016.)
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3.2. Technology life cycle of carbon capture

The concept of technology life cycle is always pre-
sented to measure technological changes, beginning
from Arthur [29], and it includes two dimensions and
four stages. Two dimensions are competitive impact
and integration in products or process ---- patent
can be regarded as a product of innovation activi-
ties. Four stages are emerging, growth, maturity and
saturation stages. According to Arthur’s definition,
the emerging stage is a new technology with low
competitive impact and low integration in products
or processes. In the growth stage, there are pacing
technologies with high competitive impact that have
not yet been integrated in new products or processes.
In the maturity stage, some pacing technologies are

N\ Cumulative patent count

Maturity

Growth

Emerging

integrated into products or processes. In the satura-
tion stage, a technology becomes a base technology
and might be replaced by a new technology. Fig. 3a
illustrates the S-curve definition of four stages.

Fig. 3b presents cumulative patent count of car-
bon capture from 1976 to 2015. Comparing to theo-
retical model of technological life cycle showed in
Fig. 3a, turning period of emerging stage to growth
stage is highlighted in Fig. 3b, from 2010 to 2020
around. As a consequence, two stages of technologi-
cal life cycle can be found: 1) the emerging stage
and 2) the growth stage. We believe that the growth
stage is coming, a sharp increasing of patent count
will be available in future years. Need to point out
that, two stages of technological life cycle are in

Saturation
__

Fig. 3a. The S-curve concept of a
technological life cycle by cumulative

Technology life cycle /lime

New technology Pacing technology Key technology

Cumulative Patents

// -
/’/
7/
7
/
Ve
7/
7/
// Growth Stage
——
Ve
9847 | f
Emerging Stage Turning Period of Emerging
———
Stage to Growth Stage

0 |

patent count. (Note: Modified based on
Ernst, 1997 [30].)

Base technology

-

Fig. 3b. Technological life cycle
of carbon capture by cumulative
patent count. (Data Source:

Technology Life ycle/Tme  Derwent Innovations Index

1976 1985 1995 2005 2015

Database, 2016.)
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terms of cumulative patent count, different from two
phases by annual patent count mentioned in Fig. 2.

4 Spatial distribution of carbon cap-
ture technology

In the previous section, we give a discussion on tem-
poral trend in overall countries. For assessing which
countries are leading the innovation and which coun-
tries are more active in project operation, we focus
on spatial distribution of technology and project
together. At first, distribution of patent is presented
in terms of top 50 assignee codes. Then, spatial
comparison between patent and project is presented.
Lastly, we try to discuss relative development trends
among high-tech countries.

We identify spatial distribution of patent across
countries in terms of assignee code, and try to high-
light the relative development trends among high-
tech countries by using data of assignee code too.
Thus, assignee code should be discussed in front.
The wide range of company name variations that can
exist in any patent database is a documented prob-
lem. Between misspellings, transliterations from
other languages, and abbreviations for common

Netherlands
UK

1195 Germany

France J 599
% / 5

China 119

X
0% 965

681 ’ / me

668

words (such as “Co.” for “Company” or “Ltd” for
“Limited”), many different versions of a company
name can be recorded in a patent database, and this
can hamper accurate keyword retrieval [31]. Luckily,
Derwent indexers address this problem by assignee
code. Every patentee in DII has one assignee code,
however one assignee code usually contains many
patentee names. Patentee names that are contained in
one assignee code always have relationships to each
other in many cases, such as belonging to a same
company, company merger and restructuring, even
misspelling of name. Consequently, when we try to
survey the innovational level of a company in DII,
we extract patents by assignee code, then we won’t
exclude valid data or include invalid data. Need not
to point out that DII is the only patent database that
include assignee code. It is also an important reason
for us to choose DII as patent data source.

4.1. Spatial distribution of technology

We extract data of assignee codes in carbon cap-
ture patent database set. For a more clear and valid
result, we choose top 50 assignee codes from total
4613 codes (see Table 3). Top 50 assignee codes
own 4232 patent files, account for 42.97% of all

USA

Japan

1088

Legend

1

: Country

| % of patents belong to
|

|

|

|

|

I

|

|

0% non-business assignee codes |
Assignee code count }

|

1088 Patent count

Fig. 4a. Spatial distribution of top 50 assignee codes, of patents helong to top 50, of patent belong to non-
business assignee codes in top 50. (Data Source: Derwent Innovations Index Database, 2016.)

208



Spatial-Temporal Distribution of Carbon Capture Technology Drawing on Patent Data

Table 3 Basic Information of Top 50 Assignee Codes. (Note: Totally 55 assignee codes because of 6 tying in 50th. Data Source:
Derwent Innovations Index Database, 2016.)

Assignee code Main assignee name Patent count Country Classification
1 |JAIRL-C |AIR LIQUIDE SA 349 | France Company
2 |[LINM-C |LINDE AG 229 | Germany Company
3 |AIRP-C |AIR PROD & CHEM INC 216 | USA Company
4 IMITO-C |MITSUBISHI HEAVY IND CO LTD 211 | Japan Company
5 |SHEL-C |SHELL INT RES M1J BV 195 | Netherlands Company
6 [INSF-C  |[INST FRANCAIS DU PETROLE 152 | France Institute
7 |ALSM-C |ALSTOM TECHNOLOGY LTD 148 | France Company
8 |[ESSO-C |[EXXONMOBIL RES & ENG CO 144 |USA Company
9 |[UNVO-C |[UOPLLC 130 | USA Company
10 [PRAX-C |[PRAXAIR TECHNOLOGY INC 114 [ USA Company
11 [BRTO-C |BOC GROUP 108 | UK Company
12 [HITA-C  |HITACHI LTD 108 | Japan Company
13 [SHAN-N |[SHANDONG SERI PETROTECH DEV CO LTD 100 | China Company
14 |TOKE-C |TOSHIBA KK 90 | Japan Company
15 INIIO-C NIPPON SANSO 88 | Japan Company
16 |BADI-C  |BASF AG 87 | Germany Company
17 [SNPC-C |CHINA PETROLEUM & CHEM CORP 85 | China Company
18 |[GENE-C |GENERAL ELECTRIC CO 81 | USA Company
19 [YAWA-C |NIPPON STEEL CORP 79 | Japan Company

20 [UNIC-C  |UNION CARBIDE CORP 72 |USA Company

21 |SIEI-C SIEMENS AG 71 | Germany Company

22 [KOER-C |KOREA INST ENERGY RES 70 | Korea Institute

23 [KANT-C |KANSAI ELECTRIC POWER 55 | Japan Company

24 IDOWC-C |DOW CHEM CO 52 |USA Company

25 |[FUJF-C  [FUJI FILM CORP 51 | Japan Company

26 |[CALI-C |CHEVRON USA INC 50 |USA Company

27 [HITG-C | BABCOCK-HITACHI 49 | Japan Company

28 [ISHI-C ISHIKAWAJIMA HARIMA HEAVY IND 49 | Japan Company

29 [KEPC-C |KOREA ELECTRIC POWER CORP 49 | Korea Company

30 [KOBM-C |[KOBE STEEL LTD 48 | Japan Company

31 |UBEI-C |UBE IND 44 | Japan Company

32 |UYZH-C |UNIV ZHEJIANG 44 | China University

33 |BEIJ-N  |BEIJING YEJING TECHNOLOGY CO LTD 42 | China Company

34 |UTLJ-C UNIV TIANJIN 42 | China University

35 |SEIT-C SUMITOMO SEIKA CHEM CO LTD 41 | Japan Company

36 |CHIK-N |CHIKYU KANKYO SANGYO GUITSU KENKYU 40 | Japan Institute

37 |CHHU-N |CHINA HUANENG GROUP CLEAN ENERGY TECHNOL 39 | China Company

38 [IRENA-N |RES INST NANJING CHEM IND GROUP 39 | China Company

39 |CHSC-N |CHINESE ACAD SCI PROCESS ENG INST 38 | China Institute

40 [DUPO-C |DU PONT DE NEMOURS & COE1 38 |USA Company

41 [UYQI-C |[UNIV QINGHUA 38 | China University

42 IMATU-C |[MATSUSHITA ELEC IND CO LTD 37 | Japan Company

43 [WANG-1I [WANGY 36 | China Individual

44 [FLUO-C |FLUOR TECHNOLOGIES CORP 35| USA Company

45 |ZHAN-1 |ZHAN-I 35 | China Individual

46 IKAWI-C |[KAWASAKI STEEL CORP 34 | Japan Company

47 IMEMB-N [IMEMBRANE TECHNOLOGY & RES INC 33 |USA Company

48 [UYCH-N |UNIV CHINA PETROLEUM 33 | China University

49 [UYDA-C |UNIV DALIAN TECHNOLOGY 33 | China University

50 |JAGEN-C |AGENCY OF IND SCI & TECHNOLOGY 32 | Japan Institute

51 |BRPE-C |[BP ALTERNATIVE ENERGY INT LTD 32 | UK Company

52 |GEOR-N |GEORGE LORD METHOD RES & DEV AIR LIQUIDE 32 | France Company

53 [JIAN-N  [JIANGSU RUIFENG TECHNOLOGY IND CO LTD 32 | China Company

54 INIIT-C DOKURITSU GYOSEI HOJIN SANGYO GIJUTSU SO 32 | Japan Institute

55|UYSE-C |UNIV SOUTHEAST 32 | China University
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9847 patent files. Top 50 assignees include most of
influential companies, institutes and universities in
carbon capture technology in the world. In addition,
because of 6 assignee codes tying in 50, there are
fifty-five assignee codes in top 50.

Fig. 4a shows that top 50 assignee codes, 4232
patents, are concentrated in eight countries—Japan,
USA, France, China, Germany, Netherlands, UK and
Korea in order from most to fewer. First, East Asia,
EU and North America have most of patents in the
world, comparing the economic vitalities in these
areas. The only developing country is China, whose
patent count is increasing quickly in last 5 years.
Second, the performance of Japan is particularly
impressive as it ranks first both in patent count and
assignee code count. Nevertheless, inventors from
EU have more patents in average. Each inventor in
Netherlands has 195 patents, in France has 170 and
in Germany has 129. On the other hand, each inven-
tor from USA, UK, Japan, Korea and China has 88,
70, 64, 60 and 45 patents. Third, countries in East
Asia and France have more non-business assignees
such as universities, institutes and individuals. 59%
of patent files in Korea, 50% in China, 22% in France
and 10% in Japan are contributed by non-business
inventors. This status highlights the fundamental role
of research-based organizations who get the financial
assistances from governments in some countries.

4.2. Comparison between technology and project
All of our discussions above are trying to charac-
terize features of spatial-temporal distribution by
patent. However, patent is not the only innovation
indicator. Another widely used indirect approach
is the effect of technology. We consider large-scale
integrated CCS project as an approximate effect
of carbon capture technology, also a final-output
production of innovation. Thus this study employs
count of projects for understanding the spatial rela-
tionship between patents and projects. In addition,
a large-scale integrated CCS project is a full-chain
project (see Fig. 1), which is defined as a project
involving the capture, transport and storage of CO,

210

at a scale of 1) at least 800,000 tons of CO, annu-
ally for a coal-based power plant; 2) at least 400,000
tons of CO, annually for other emissions—intensive
industrial facilities [32].

Fig. 4b presents spatial distribution of forty large-
scale integrated CCS projects, which are distin-
guished in five stages [33]: identify, evaluate, define,
execute and operate. Namely some of projects are in
operation and some of them will begin in the coming
years, although a few of them will be cancelled.

First, as more and more countries drawing a plan
for CCS development, CCS demonstration projects
are operated world widely. Canada, Norway, UK,
Netherlands, USA and Australia are early birds, who
planned full-scale CCS demonstrations in a variety
of applications before 2009 [34], then China, Korea,
Algeria, Brazil, Saudi Arabia and United Arab Emir-
ates are involved in the list.

Second, an obvious spatial overlap is found
between patent layer (Fig. 4a) and project layer (Fig.
4b). There are 31 large-scale integrated CCS projects
in USA, China, EU and Canada, accounts for 77.5%
of 40 projects in the world. On the other hand, as
we have discussed above, East Asia, EU and North
America own the most patents in the world. The
overlaps between patents and projects imply a cru-
cial role of innovation to development of CCS.

Finally, CO,-EOR (enhanced oil recovery) is
the most primary storage type in CCS chain, drives
twenty-three large-scale integrated CCS projects. As
a practiced commercially technology since the early
1970s in USA, injection of CO, to improve recovery
of oil was operated in nearly 140 projects globally
since 2010 [5]. Significantly, CO,-EOR improves
large-scale integrated CCS projects not only in so-
called high-tech countries, also in so-called low-tech
but oil-rich countries, such as Saudi Arabia, United
Arab Emirates and Brazil. CCS projects are much
meaningful for technical diffusion, by channels of
international trade and foreign direct investment [35].

Fig. 5 presents fifteen countries in terms of pat-
ent and project, reveals four categories. The four
categories point out three main aspects. First, a cor-
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Fig. 4b. Spatial distribution of forty large-scale integrated CCS projects, include five
stages of identify, evaluate, define, execute and operate. (Note: More details can be found
in data source: Global CCS Institute, 2016 [33].)

Large-scale integrated CCS project

e
e
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Patent count of top 50 assignee codes

Fig. 5. Four categories of fifteen countries in terms of patent count of top 50 assignee codes and
large-scale integrated CCS project. (Data Source: Derwent Innovations Index Database, 2016 and

Global CCS Institute, 2016.)

relation is found between projects and technologies,
although is weak. Second, lack of technology cannot
block project operated, on contrary, high-tech is not
the sufficient condition of CCS project. Third, as a
complex system project, CCS project is limited by
many factors, but CO, sources and sinks lie at the

core of feasibility [36].

Category I includes USA and China, the biggest
developed and developing country, each of them has
more patents and more projects at the same time.
USA and China both are oil (gas) producing coun-
tries and depend heavily on coal as a fuel [4]. Fur-
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thermore, as they all have vast territories and waters,
it’s possible to find more appropriate geologic for-
mations. By IEA, almost 80% of CCS projects is
expected to be deployed in China and USA, in where
CCS could grow to become a major industry in itself
[37].

Category II includes Netherlands, UK and Korea,
each of them has fewer patents and fewer projects
than Category 1. Most of projects in Category II are
in stage of evaluate, standing for needing around five
years to be in stage of operate.

Category Il includes Japan, France and Germany,
which are all developed and high-tech countries in
carbon capture. Category Ill and I stand out as world
leaders in innovation of carbon capture together.
However category III countries do not implement
any large-scale project, partly due to restriction of
suitable geological storage options (e.g., Japan) and
lack of CO, sources (e.g., France and Germany).

Category IV includes Canada, Australia, Norway,
Algeria, Brazil, Saudi Arabia and United Arab Emir-
ates, each of them is implementing or plan to imple-

ment CCS large-scale projects, although they are not
high-tech countries in carbon capture field. Norway
is the first country that operated a pilot-scale CCS
project in 2008, capturing CO, from nature gas
processing and injecting in geologic formation off-
shore without EOR. Canada and Australia are easy
to explore feasible geologic formations due to vast
territories and waters like USA and China. Projects
in Canada, Algeria, Brazil, Saudi Arabia and United
Arab Emirates are all about oil and gas industries,
some of projects capture CO, from nature gas pro-
cessing, some of storage CO, for EOR.

4.3. Rank changing in top 10 assignee codes
For trying to highlight the relative trends across
major high-tech countries, we examine the top 10
assignee codes in last 10 years in terms of country.
As noted in the previous section, countries such
as Japan, USA, France, China, Germany, UK and
Korea have more patents than other countries. Thus,
companies or institutes from these countries are con-
sequently involved in top 10 assignee codes.

st @AIRL—C SHEL- é ﬁ_- Lc
i

2id @PRAX c LINM- “‘ ;by’

3rd G @@@
th Sairec BRTO- C@LINM

oth INSF C JAIN-I @BADI C KOER C@HHHDUNVO

6th ®SHELC AIRL-C {HE]DUNVO-C CALI-C @ALSM-
. CHINA

2

LINM-

[ 2155 hessess 195477
Tth @ FRANCE BADI-C 550-C insF-c P2 uvse-c A% sHAN- uwo.‘:§§: KEPC- -G /SNPC-
GERMANY
i @ @Mrro-c @ero-c LINM-C @HDGENE-C 'GEOR-N mm-c@]ﬂﬁﬂﬂ}suﬂ- MITO-@%H])ESSO-C
@ JAPAN PN D
Sth @WHIT-I YAWA-C @SHAN-N INSF-C SIEI-C \Z7JNAN-N
KOREA
10th @ s @sml-c SIEI-C MITO-C
@]H:D USA
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fig. 6a. Top 10 assignee codes in 10 years, five-letter code presents assignee code, number
in bubble presents patent count, bubble dimension represents the patent count belong to

assignee code.
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Fig. 6b. Top 10 assignee codes in 10 years and trends of countries, a bubble with capital letter represents
an assignee code, capital letter in bubble represent country that own this assignee code, bubble dimension
represents the patent count belong to assignee code, an arrow presents the relative development trend of
country whose name is signed in arrow. (Note: Because of tied codes, assignee codes in last ranks were
omitted in some years. Data Source: Derwent Innovations Index Database, 2016.)

About Fig. 6a and 6b, the y-axis reports ranking
of top 10 assignee codes by year. Fig. 6b is based
on Fig. 6a, presenting the trends more visually by
some arrows that represent countries. First, it is very
impressive that French companies occupied in 1* and
2" mostly, such as Alstom (ALSM-C) and Air Lig-
uide (AIRL-C) topped the list for seven times in ten
years together. Second, Chinese companies emerged
frequently since 2013, notably topped in 2014 (China
Sinopec) and arranged from 2™ to 4" in 2015 (China
Huaneng, Shanghai Longking and Anhui Huaertai).
It seems that inventors from China will apply more
patent files in years. Third, ranks of companies from
Japan, USA and Germany are lower than before,
mainly due to initiatives of Chinese companies.

5 Conclusion
This study adopts at least 6 patent indicators for
quantifying spatial-temporal distribution of carbon

capture technology by patent bibliometrics. Mean-
while, the study adopts data set of large-scale inte-
grated CCS project for comparing with patent. First,
we speculate that “Good Time” of carbon capture
technology is coming, although later and weaker
than some other low-carbon technologies. As count
of authorized patents keeps increasing rapidly since
2006, the technology life cycle of carbon capture is
or will be soon in growth stage. Second, carbon cap-
ture patents distribute mainly in East Asia, EU and
North America. However CCS projects locate more
widely. Third, in the view of innovation, carbon cap-
ture technologies is vital to make CCS viable. How-
ever, in the view of commercialization, CCS project
operation is impeded by limitations, including CO,
sources and geological conditions. From former
studies [5,8,10,38], limitations also include lack of
policy and economic drivers, restrictions from local
laws and international conventions, environmental
concerns on carbon escape from storage, etc.
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This study has some limitations that should be
acknowledged. First, we give a review by means of
patent count, but some biases exist due to the fact
that patent count does not represent the whole port-
folio of patent analysis. Second, there can be some
biases in cross-country comparisons by top 50 or top
10 assignee codes rather than all assignees. Third,
we can’t give deep discussions on e.g., international
technology diffusion and project development trend,
due to insufficiency of research methods. In addi-
tion to address these limitations, further study will
place more emphasis on the method of patent biblio-
metrics (e.g., citation analysis) by using visualizing
and analyzing software, for providing a wider scale
discussion and a precise analysis, characterizing
technology spillover and diffusion across countries,
and presenting suggestions of CCS development for
organizations, governments, innovators and firms.
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poor. 100 million people are prone to be poor, theirincome is slightly higher than the poor.10% of the almost

poor have a chance of falling into poorer in the next year. This shows the failure of the economic system
adopted by the State in realizing distributive justice. Today's economic system causes excessive concentration of
wealth and social problems of disparity. The gap may reduce the benefits of high economic growth, where economic
growth is basically to reduce poverty. If poverty is not dealt with in the next 10 to 15 years, poverty will increase
three-fold.

Indonesia is trying to be a provider of welfare services by providing a social safety net for the poor. Unfortunately,
85% of social safety net is not targeted well and not enjoyed by the poor. It needs “the third way” as an alternative
since capitalism and socialism are not able to overcome poverty. Islamic economy puts emphasis on the economic
distribution, and zakat (almsgiving) is the most important method in the realization of economic distribution and as a
solution to reduce poverty. Muhammadiyah is a pioneer in social welfare reform, particularly it is theological and it is
activities related to zakat. This study will deal with (1) the Islamic doctrine of Islamic Philanthropy (2) the mechanism
of zakat on poverty reduction (3) How Muhammadiyah manage philanthropy activities in a modern organization.

@ Indonesia is currently facing a major problem of the nation’s welfare. Of the 240 million people, 60 million are

Poverty, Zakat, Islamic Philanthropy.

Introduction
Indonesia is currently facing a major problem of the
nation’s welfare. Of the 240 million people, 60 mil-
lion are poor. NGO activists argue that the number
of Indonesian people in poverty reaches 70 million
people, but BPS (Bureau of Public Statistics) quib-
bles if poverty in Indonesia is only 28 million peo-
ple. Apart from differences of data shown by BPS
and activists, a problem of poverty is still a crucial
issue in Indonesia.

If poverty is not handled properly in the next

10-15 years, it will increase three-fold or more. This
is caused by:

1. The increasing number of elderly

2. The poor people have more children

3. The tendency of low education

Every month the poor families receive around
IDR 1,080,000 (US$ 78)! as cost of living divided
into 67% for food, 28% for homes, 5% for health
and education. This small proportion in health and

1 1US$=1DR 13.850, January 26 2016
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education resulted in their children educated and
health will remain low, so that poverty will be inher-
ited to their children.?

In addition, there are 100 million people who are
almost poor, 10% of them have a chance of falling
into poverty in the next year. Economic shocks such
as illness, natural disasters, loss of employment
or inflation can easily make them impoverished.
According to Enny Sri Hartati, Director of the Insti-
tute for Development of Economics and Finance
(INDEF), the large population of almost poor today
reflects the failure of the previous government in
designing and implementing the quality of economic
development programs.

Economic growth is expected to reduce poverty
and the government draws up a number of develop-
ment policies to boost economic growth. However,
development policies to promote economic growth
in developing countries make economic inequality
in each region gets wider since factors of produc-
tion (capital and labor resources) concentrate in the
developed regions. The increasing gap makes diffi-
cult for poor people to escape from poverty. Eastern
Indonesia is disadvantaged area compared to the rest
of Indonesia, especially Java. Indonesia is a country
with the highest inequality among Southeast Asia.

“The main strategy of effort against poverty and
reduce inequality is by helping the poor help them-
selves, through the provision of more jobs to earn
more income. We also need to ensure children across
Indonesia have equal access to quality services, so
that they can start life with justice,” according to the
Chief Economist of the World Bank in Indonesia,
Vivi Alatas. One of the efforts of the State to help
the poor is by giving social safety nets. The budget
for social security increases every year, until today
Indonesia spend 0.7% of GDP (Gross Domestic
Product) for programs of social assistance compared
to Brazil using 1.5% of its GDP and so do other mid-

2 Average of Expending poor family, Indonesia Poverty, Info-
grafis World Bank.
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dle low-income countries.® Unfortunately, 85% of
the budget for poverty alleviation in Indonesia is not
on target, the majority of the budget is not enjoyed
by the poor.*

According to the World Bank Country Director for
Indonesia, Rodrigo A. Chaves, “Eradicating poverty
and inequality will be the most important challenge
for the next government of Indonesia. By implement-
ing effective public policies as equal as partnering
the private sector and civil society organizations, the
World Bank believes, Indonesia will make substan-
tial progress. Alleviating poverty and shared prosper-
ity is a World Bank mission, and we will support the
new government in achieving these goals.””

One of the civil society organizations that have
played an active role in alleviating poverty in Indo-
nesia is Muhammadiyah. Muhammadiyah is one of
Islamic voluntary organizations in Indonesia. Com-
pared to many other Islamic voluntary organisations,
Muhammadiyah’s work in the area of philanthropy
was (and is) exceptional, since it initiated philan-
thropic practices for social welfare and educational
projects, such as establishing and maintaining
schools, hospitals, and orphanages. The puritan spirit
of Muhammadiyah brings a high-spirited and action-
oriented attitude to its implementation of the Islamic
teachings of philanthropy. Islamic philanthropic
practices named zakat (almsgiving), alms (dona-
tions, giving), and waqf (religious endowment).

In this paper, there are three main parts. The first
part describes the Islamic doctrine of Islamic Philan-
thropy. The second section will discuss zakat mecha-
nism to fight poverty. The last section surveys how
Muhammadiyah manage philanthropic activities in a
modern organization.

3 Penurunan Kemisinan di Indonesia Melambat, Ketimpangan
Meningkat: World Bank. September 23, 2014

4 Pengentasan Kemiskinan: Pemerintah Tak Efektif Tekan
Angka Kemiskinan. Agus Supriadi & Elisa Valentia Sari, CNN
Indonesia. November 03, 2014.

5 Penurunan Kemisinan di Indonesia Melambat, Ketimpangan
Meningkat: World Bank. September 23, 2014
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I. Zakat and Islamic Teaching of
Islamic Philanthropy

Zakat is a religious levy aimed at purifying the indi-
vidual, and the payment of Zakat brings a Muslim
nearer to Allah. Zakat is the third of the five funda-
mental pillars of Islam. It is a continuous obligation
on the rich for the welfare of the poor in an Islamic
community. The Qur’an has repeatedly exhorted
Muslims to pay zakat. The following are some
verses enjoining Zakat:

“and they have been ordered... to establish regu-
lar prayers and to pay Zakat...”®

“... and in their wealth and possessions is
assigned a right for the needy and those who suffer
deprivation”’.

“... and render to the kindred his due right as well
as to the needy and the wayfarer, and do not squan-
der (vour wealth) senselessly”.

Zakat is the right of God on every wealth in the
hands of Muslims. If the owner of the wealth is
minor or insane, his guardian must pay the Zakat
once it is due. This obligation is expressly stipulated
in the Quran:

“(O Mohammad) Take out of their possessions
Sadagat so that you may cleanse and purify them
thereby, and pray for them...”

Who should pay zakat and subjected to Zakat
payments

Every Muslim person must pay Zakat if he/she pos-
sesses wealth that exceeds nisab®.

“For it is He who has brought into being gardens-
(both) the cultivated ones and those growing wild
- and the date-palm, and fields bearing multiform
produce, and the olive tree and the pomegranate:
(all) resembling one another and yet so different. Eat
of their fruit when it comes to fruition, and give their

6 Qur’an95:5
7 Qur’an51:19

8 Nisab is limit of exemption

due on harvest day”. °

Bukhari related that the Prophet (P) said, “There
is Sadaqat imposed on every Muslim”. Some asked,
“What if the Muslim has nothing to give?” He said,
“Let him work with his hands so that he benefits
himself and pays Sadaqat”.
Subjected to Zakat payments:
. animal wealth;
. commercial assets;
. gold and silver;
. agricultural production;
. honey and animal products;

AN L bW N~

. mineral wealth and treasures extracted from the
earth or sea;

7. estates, factories and all other earning assets;

8. income from employment;

9. labor and professional income,

10. Shares and stocks (bonds).

Avenues (Mustahiq) of Zakat
In verse 9:60, God has designated where to spend
Zakat.

“The alms are only for the poor and the needy,
and those collect them, and those whose hearts are
to be reconciled, and to free the captives and the
debtor, and the cause of Allah and for the wayfarer;
a duty imposed by Allah, Allah is knower, wise.”

Based on the verse has as eight classes entitled to
accept zakat as follow:

. the poor (fugara),
. the needy (masakin),
. zakah collectors (amilin),
. those newly converted to Islam (muallaf),
. ransoming of slaves (rigab),
. the debtors (algharimin),
. in the cause of Allah (fi sabilillah),
. and the wayfarers (ibnu sabil)
(Aziz on Firdaus et al. 1993).

0 AN L AW N~

9 Qur’an 6:14
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I1. Zakat in Taking out of Poverty

Zakat is an Islamic fiscal instrument that has extraor-
dinary potential for investment. If the potential of
zakat is done properly, it will be a very large source
of funding, so it can become the driving force of
economic empowerment and equal distribution of
income. So that it can improve the national economy.

Islam and income distribution

Zakat is important in Islam since it aims at achiev-

ing an equitable distribution of resources among

present individuals and future generations. Also

Islam stresses the need to give the poor the chance to

review their rights in such a way so that their pride

and dignity can be preserved and upheld. Here are
the purposes of zakat in Islamic economy:

1. The purpose of da’wah

What is meant here is the da’wah for Islam and to

straighten of love to Allah. The most obvious example

is existence of category for the newly converts in zakat.

2. The purpose of education

Distribution of zakat in the perspective of Islamic

economy can realize some of the goals of education,

where the most important are as follows:

a. Education to cast morality character, such as easy
to give alm, charity, and share with others.

b. Purify the despicable characters, such as stingy,
greedy, and selfish.

3. The social objective

The most important social objectives in the distribu-

tion are:

a. Meet the needs of the needy, and to build the soli-
darity character in the Muslim society.

b. Strengthen the bond of love and affection between
individuals and groups in society.

c. Scrape the causes of hatred in society, which will
have an impact on the realization of public secu-
rity and tranquility.

d. Fairness in distribution, includes:

Distribution of resources;
The distribution of income from the factors of
production.

220

Distribution among people, and distributive
justice between today generations and future
generations.
4. Economic Interest
Distribution in Islamic economy has important eco-
nomical goals which include the following:
a. Asset development.
b. Empowering human resources who are unem-
ployed.
c¢. Contribute to the realization of economic welfare,
since the level of economic welfare associated
with the level of consumption.
d. The best use of the economic resources.

Zakat as an alternative instrument for poverty
alleviation
Zakat becomes an effective alternative instrument in
alleviating poverty and has many advantages com-
pared with conventional fiscal instrument. Zakat is
a form of social security with an objective to ensure
the minimization of income inequality and social
justice. The nature of zakat is, should be able to give
benefit to consumption and production to improve
the well-being and eradicate poverty. Zakat should
be distributed equitably to the mustahiq in accor-
dance with the Shari’a. Here are the characteristics
that make zakat as an effective alternative instru-
ment for poverty alleviation:

1. The use of zakat has been clearly specified in
Shari’a (QS. At-Tawbah: 60) where the charity is
only for eight groups (ashnaf) only'?. Other than
eight groups it is unlawful to receive zakat. These
eight groups characteristics make zakat inherently
pro-poor.

2. Zakat has low tariffs and fixed and never changes
because it is regulated by the Shari’a. For exam-
ple, zakat applied to trade, the tariff of only 2.5%.
Because of this low tariff, the application of zakat
will not interfere investment incentives and will
create the transparency of public policies and pro-
vide business certainty.

10 See Avenues of Zakat.
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3. Zakat have different rates for each type of differ-
ent treasures, and provide relief for businesses
that have a higher degree of difficulty in produc-
tion. For example, the tariff Zakat for agricultural
products resulted from irrigated land is 5%, and
the charge become 10% if it’s produced from
rain field land. Therefore zakat is market-friendly
because it will not interfere with the business cli-
mate.

4. Contemporary ulama in the opinion zakat is
imposed on a broad basis and covers a wide range
of economic activities. Zakat was also taken from
the revenues generated from the asset or skill
workers. Thus, it has potential for very large char-
ity. This becomes an important base for financing
poverty programs.

5. Zakat is a spiritual tax that must be paid by Mus-
lim under any circumstances, therefore the accep-
tance of zakat tends to be stable. This will ensure
the continuity of poverty alleviation programs in
the long term.

The multiplier effect of Zakat
If the implementation of worship zakat is done sys-
tematically and organized, it will give many multi-
plier effects that does little to increase revenue, as
described in the Quran surah Al Baqarah verse 261:
“The example of those who spend their wealth in
the way of Allah is like a seed (of grain) which grows
seven spikes, in each spike is a hundred grains. And
Allah multiplies (his reward) from whom He wills.
And Allah is all-Encompassing and Knowing.”
Economically zakat multiplier effect can be
explained as follows: it is assumed zakat is given
in the form of consumptive. It will increase the pur-
chasing power to mustahik to buy item he needs.
Consequently it will have impact in increasing the
production of companies; this increases the produc-
tion capacity, which means the company will absorb
more labor. The increased production would increase
the taxes paid by the company to the state. When
revenues increase, the state will have the ability to
build infrastructure for development and to provide

Muzakki Mustahik
Zakat

Increasing

Purchasing Power
Increase Increase in

development Consumtion

Development Increase
Funds Investment

Increase Tax Tax

Revenue

Increase in
Production

Figure 1. The Multiplier Effect of Zakat in Economy

public facilities for the community. If zakat is given
in the productive form such as working capital or
revolving funds, then of course the multiplier effect
obtained will be greater in the economy.

Based on this mechanism, it can be seen that the
proper management of zakat, professionalism and
accountability will be able to empower the char-
ity and will give significant multiplier effect in the
economy, especially in helping the government to
reduce poverty through community empowerment
programs. This mechanism shows that alms in the
consumptive form has a significant influence, more
over if zakat distributed in the productive form then
the multiplier effect will have greater impact in the
economy. And it will be able to bring a significant
effect in poverty alleviation in a country.

Potential Zakat in Indonesia

Indonesia has huge potency of zakat. Rough calcula-
tion results made by Eri Sudewo in 2006, as men-
tioned by Miftah (2009), showed that the potential
of zakat in Indonesia could reach 10.8 trillion rupiah
per year. According to the calculations mae by Pub-
lic Interest Research and Advocacy Center (PIRAC)
in 2007, based on a survey of 2500 respondents in
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11 major cities zakat potential in Indonesia was Rp
9.09 trillion." Meanwhile, Muhammad Syafii Anto-
nio, a Sharia economic expert mentions that the
potential zakat Indonesia can reach Rp 17 trillion.
Then according research made by Ivan Syaftian, a
researcher from the University of Indonesia in 2008,
the potency zakat in profession amount to Rp. 4.825
trillion per year.'

But it is unfortunate that the great potential of
zakat have not tapped maximally yet. Until now, the
amount of zakat collected by BAZNAS and LAZ
throughout Indonesia is about Rp 3 trillion. This is
because the way of paying zakat by people in soci-
ety still traditional. Where, people (Muzakki) gives
zakat directly to recipients (Mustahik). Zakat can be
explored maximally by channeling the zakat when
there is renewal in the truly organized body as was
done by Muhammadiyah. Muhammadiyah was the
pioneer in transforming traditional practices of giv-
ing zakat into a different practice which is truly orga-
nized philanthropy body. In 2002 Muhammadiyah
found LAZISMU (Lembaga Amil Zakat, Infaq and
Shodaqoh Muhammadiyah) to collect Zakat from
the public, manage and distribute zakat to mustahik.

III. Muhammadiyah and Modern
Islamic Philanthropy

Modern philanthropy is an activity of giving and
volunteering for public needs that are managed
by an organized institution. Islamic philanthropic
practices, namely zakat, alms, and wagqf, were ini-
tially practiced in Indonesia as individual direct
giving and unmanaged, but then gradually became
organized. The first attempt to organize Islamic
charitable alms was initiated in the early twentieth

11 Press Release “Meningkatkan, Kesadaran dan Kapasitas
Masyarakat dalam Berzakat”. PIRAC. 2007.

12 Al Arif, M. Nur Rianto. Efek Pengganda Zakat Serta
Implikasinya Terhadap Program Penentasan Kemiskinan. Jur-
nal Ekbisi Fakultas Syariah UIN Sunan Kalijaga. Yogyakarta.
Vol.5, No. 1. December 2010, page 42-29.
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century by Muhammadiyah. Muhammadiyah was
the pioneer in transforming traditional practices of
giving alms into organized philanthropy body, by
mobilizing community resources for religious social
change in the name of religion. Muhammadiyah was
established on November 12, 1912.

Three Bases for Muhammadiyah’s Philanthropy
Amelia Fauzia discussed three aspects playing
behind Muhammadiyah’s philanthropic reforms:
Al-Ma’un theology, modernism, and puritanism.
Al-Ma’un theology refers to chapter 107 of the
Qur’an, entitled Al-Ma’un (small kindness, almsgiv-
ing). It reads:

“Have you seen the one who denies the Rec-
ompense? For that is the one who drives away the
orphan. And does not encourage the feeding of the
poor. So woe to those who pray. [But] who are heed-
less of their prayer1869. Those who make show [of
their deeds]. And withhold [simple] assistance.”

The verses generally encourage generosity, par-
ticularly for orphans and poor. They demonstrate an
understanding of religious Existentialism, making it
clear that religious rituals, such as prayers, should
have social effects. They carefully label those who
are unkind to orphans and the poor as hypocrites.
The idea of religious morality, especially from this
Al-Ma’un chapter, was given serious attention by
the founder of Muhammadiyah, Kyai Haji Ahmad
Dahlan (1868-1923). It provided the Muhammadi-
yah’s pursuit to become the best group or community
(Khairul ummah) that ordains the good and forbids
the evil (ya 'muruna bil ma 'ruf wa yanhauna wa anil
munkar).

In addition to the Al-Ma’un theology, modernism
and puritanism contributed important elements to the
creation of a strong movement to organize charity
and to change the culture of direct giving. Modernism
contributed to Muhammadiyah certain mechanism
term and legal effects, while modernists brought
the culture of rational thought. Among the products
of modernism were the establishment of (modern)
schools, hospitals and orphanages, the registration
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of donors and wagf properties, and the culture of
transparency and accountability. The puritan spirit
contributed a rational approach to religious teachings
on philanthropy. In other words, Muhammadiyah’s
struggle against superstition, non-authentic religious
inventions and religious delusions (takhayul, bid’ah
and churafat, abbreviated as TBC) and also initiated
in charitable matters. The products were ijtihad on
organized payment and distribution of zakat and use
of zakat for orphan, the poor and the needy.

Muhammadiyah develops local initiatives to
establish the institutions that are responsible for
collecting, managing and channeling philanthropy.
In some areas they have established philanthropy
management institutions with different names, such
as: Assembly Endowments, Lazmupul, treasury,
Lazisfa. Muhammadiyah also established a philan-
thropy management agency named Bapelurzam.
Bapelurzam is run by central leader of Muhammadi-
yah and operations supported by the structural shape.
However, in operational Bapelurzam considered to
be failed, from 300 Bapelurzam in every district/ cit-
ies throughout Indonesia there are only 2 Bapelurzam
running well. In 2002 Muhammadiyah establish
Lazismu as philanthropic management institutions
that are more transparent and accountable.

Lazismu and Islamic Philanthropy Fund

In the middle of the modernization of the institutional
managers of philanthropic organizations in Indonesia
which has lasted more than a decade, Muhammadi-
yah has taken the initiative to establish an institution
named Lembaga Amil Zakat Muhammadiyah, short-
ened Lazismu. This institution has important role in
building collective awareness among Muhammadi-
yah members to project funds coming from zakat
and sedekah. Lazismu was established in Jakarta in
2002, it was confirmed by the Minister of Religious
Affairs of the Republic of Indonesia as a Lembaga
Amil Zakat National under Decision 457/21 Novem-
ber 2002. Lazismu is actively campaigning, offering
new ideas of philanthropic fund management model
in Muhammadiyah and has built networks in various

areas. Some new networks have been formed with
government agencies, corporations, and other civil
society organizations.

In operating the programs, Lazismu is supported
by Multi-Line Network, a consolidated network
of charity organizations that are spread across the
provinces (in district /city). It makes Lazismu’s
empowerment programs are able to reach all areas of
Indonesia in a rapid, focused and on targeted.

As a national amil zakat institution, Lazismu
receives donations from various parties. Because of
its civil society base, the support from members and
sympathizers of Muhammadiyah to Lazismu is very
large up to 94% and 6% of contributions are from
citizens of non Muhammadiyah. Thus, it is a job for
the boards of Lazismu to optimize the sources of
funds outside Muhammadiyah members.

Figure2. Muhammadiyah University of Malang.

Figure 3. PKU Muhammadiyah Hospital in Surakarta.
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Muhammadiyah has the potential of large amount
of philanthropy funds derived from two sources,
namely Muhammadiyah and Amal Usaha Muham-
madiyah. Amal Usaha Muhammadiyah is a term
for enterprises owned by Muhammadiyah. It has
an important role in mobilizing the philanthropic
tradition of Muhammadiyah. There are a number of
substancial social funds (donation and alms) man-
aged by Amal Usaha Muhammadiyah which can be
synergized together with Lazismu and partners in
the field of social Lazismu humanity. At least there is
a potential philanthropic fund about more than IDR
365,581,600,000 which can be extracted and utilized
annually. As well as the IDR 159,223,410,000 phil-
anthropic funds derived from Muhammadiyah mem-
bers. Thus, the overall picture of the potential is IDR
524,805,010,000. This figure will increase if the
assumption of the number of citizens change accord-
ing to sampling and calculation method. Moreover,
number of Amal Usaha Muhammadiyah listed are
only from Muhammadiyah Universities, Hospitals
and schools, not including Bank and other types of
businesses.

Lazismu Muhammadiyah University of Sura-
karta
Lazismu Muhammadiyah University of Surakarta is
Lazismu which manages philanthropic funds from
Muhammadiyah University of Surakarta (UMS).
UMS is a kind of Amal Usaha Muhammadiyah
colleges in the city of Surakarta, Central Java. The
establishment of Lembaga Amil Zakat, Infaq, and
Shadagah UMS started from the formation of Zakat
Center UMS in October 2001. It transformed into
LAZIS UMS after the merger process between
the management of zakat with Infaqg management
employees on May 4, 2003. LAZIS UMS entered in
networking Lazismu Centre after joining Rakornas
Lazismu in 2012, and changed its name to Lazismu
UMS. Lazismu UMS has a legal entity which is a
foundation based on SK Menag No. 457 of 2002,
dated 21 November 2002.

The vision of Lazismu UMS is becoming Zakat
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management organization, Infaq, Sadaqah (Islamic
philanthropic) a trustworthy and professional. Mis-
sion Lazismu UMS:
1. Collecting and managing the Islamic philan-
thropic.
2. Develop a transparent system for the management
of Islamic philanthropic.
3. Building partnerships with in-line institutions
Lazismu UMS manages Zakat funds, Infak, and
Sadaqgah of lecturers and employees of the Univer-
sity of Muhammadiyah Surakarta. Other sources of
funding are from individuals or institutions as well
as income from revolving funds and profit sharing.
The amount of zakat are quoted from lecturers and
staff. For faculty and staff, the zakat is quoted at
2.5% and at 1.5% for honorary employees. In man-
aging Islamic philanthropic, Lazismu UMS is in col-
laboration with the Islamic Bank of Central Java and

Schematic Management of Islamic Philanthro

electurers and employee
eindividual or institution

erevolving funds and profit
sharing

eBank Jateng Syariah
*BMT Amanah Ummah

ethe poor (fugara), the needy (masakin),
zakah collectors (amilin), those newly
converted to Islam (muallaf), ransoming
of slaves (rigab), the debtors
(algharimin),in the cause of Allah (fi
sabilillah), and the wayfarers (ibnu sabil)

expenditure

Figure 4. Schematic management of Islamic philanthropic
fund by Lazismu UMS
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BMT Amanah Ummah. The following is a scheme
of Islamic philanthropic management.

Lazismu UMS distributes the zakat to 8 asnaf
(groups) in accordance with the command of God
contained in the Al qur’an 9:60. The distribution of
zakat conducted by UMS Lazismu divided into two
kinds of zakat distribution namely for consumptive
and productive. Consumptive zakat distribution by
Lazismu UMS is in the form of scholarships to fami-
lies of UMS orphan students, groceries for kindergar-
ten teacher of Aisyiah, groceries for PDA Surakarta,
donations to orphanages, health care assistance, the
emergency response in collaboration with Muham-
madiyah Disaster Management Center (MDMC),
Ramadan program, recitals for poor employees, the
construction of the mosque, the construction/ opera-
tion of the school, musholla renovating, building
bathroom program.

Productive zakat distribution is given by Lazismu
UMS in the form of capital to mustahiq and is often
called the revolving fund. Other productive zakat
distribution program are HP technician and the
assisted village. The purpose of the revolving fund is
to motivate mustahiq to work harder. UMS Lazismu
revolving fund program has been able to train the
independence of mustahiq to fulfil their daily needs,
this is proved by the number of mustahiq which has
managed to expand their business by 20%. Mustahiq

who received a revolving fund declared successful
in developing a business if the business has been
eligible to become a Small and Medium Enterprises
(SMEs). In the implementation of the revolving fund
program Lazismu UMS has limitations on the moni-
toring of the mustahiq in the management of their
businesses so mustahiq stop their efforts. This is due
to the limited number of amil Lazismu UMS which
are only two.

The limited number of amil also affects the dis-
tribution of zakat, as seen in the amount of zakat
distributed amount which is smaller than the amount
of zakat collected from lecturers and employees
of UMS. The zakat is collected from muzakki and
entirely distributed to mustahiq. In 2011 the number
of zakat funds from muzaki that is not distributed
to mustahiq was 7:47% and in 2015 this number
increased to 41.93%. To overcome this distribution
problem Lazismu UMS in cooperation with UMS
students and social organization provide counseling,
job skills training and monitoring to mustahiq. This
collaboration is expected to improve the distribution
of zakat and increase mustahiq motivation in work-
ing harder.

In addition to zakat distribution problems, the
absence of standard operating procedures makes
Lazismu UMS face difficulties in daily operations.
According to Choirul Muttagien, managing director

Table 1. Islamic Philantropic Fund colected and distribution by Lazismu. (In IDR)

2011 2012 2013 2014 2015
Income 401,825,372 543,012,134 773,822,357 1,068,891,100 1,121,958.,671
Distribution
1 [the poor 54,503,350 61,391,350 82,079,500 128,725,800 75,740,000
2 [the needy 100,536,000 116,379,300 135,105,700 168,891,100 285,893,300
3 |zakah collectors 39.405,246 53,613,871 53,176,277 68,906,346 79,755,857
4 |those newly converted to Islam 9,789,900 28,475,000 118,255,000 12,892,500 13,622,000
5 [ransoming of slaves
6 |the debtors 4,500,000 21,923,000 3,770,000 4,150,000
7 lin the cause of Allah 164,684,300 154,136,000 185,850,050 241,348,450 192,100,500
8 |the wayfarers 2,893,000 1,609,000 865,000 905,000 285,000
Total 371,811,796 420,104,521 597,254,527 625,439,196 651,546,657
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Lazismu, “learning from the failure of the establish-
ment of previous Lembaga Amil Zakat Muham-
madiyah, namely the Bapelurzam which was formed
structurally and driven by Muhammadiyah, encour-
aging the formation of Lembaga Amil Zakat with
a new and better form by using the network multi-
line system. The network multiline system in every
Lazismu in city / district has the same level, as well
as having the opportunity to develop organizational
culture in accordance with the values of the local
culture. This is what makes the absence of lazismu
SOP from the center. “The absence of Lazismu SOP
makes amil Lazismu in the district / city have high
creativity in running Lazismu.

Conclusion
According to calculations by the Public Interest
Research and Advocacy Center (PIRAC) 2007 zakat
potential in Indonesia is IDR 9.09 trillion. Until now,
the amount of zakat collected by BAZNAS through-
out Indonesia and LAZ about is about IDR 3 trillion.
One cause of the low zakat collected by BAZNAS
and LAZ is the increased in direct giving zakat dis-
tribution. As a result of the distribution patterns in
a direct and individualized, zakat only serves as a
charitable donation, short-term oriented, and unable
to address the problems faced by the society. This
direct distribution of zakat on the one hand can help
the society, on the other hand it leads to dependence.
If zakat is distributed through certain institu-
tions of zakat, it can be managed with properly,
professionally and accountable so it can utilize the
zakat and provide a significant multiplier effect in
the economy, especially in helping the government
to reduce poverty through community empower-
ment programs. If zakat is distributed in the form of
productive assistance, the multiplier effect will be
greater in the economy. This will be able to provide
a significant effect in reducing poverty in a country.
Social problems can be tackled from the source of
zakat, which not only can reduce the poor, but also
have a wider coverage. It became one of the reason

226

in establishing Lazismu. Lazismu establishment
was intended as zakat management institutions with
modern management that can deliver Zakat to be part
of the solution to the social community problems
that continues to grow. In Lazismu UMS, revolving
fund program mustahiq increased the motivation for
doing the best. The increase of mustahiq motivation
is proven from the number of mustahiq who are able
to develop their businesses to meet the standards
for admission in the category of Small and Medium
Enterprises (SMEs) by 20%. The amount of moti-
vated mustahiq through revolving fund is expected
to be able to motivate others to manage their busi-
ness well so that in a subsequent period the amount
mustahiq out of poverty has increased and the pur-
pose of zakat distribution to reduce poverty can be
achieved.
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How to share the limited resources with other members of the community? How to maintain the livable
@ environment? As a possible model of solution, | want to introduce the way of a society that is still thriving
on small islands in the Pacific Ocean, for several hundreds, even over a thousand, years.

In small communities in the Pacific Ocean, people are routinely giving and distributing foods among them, as a
way to build connections and cooperative relations in their communities. Particularly, in the outlying areas where
there is no operating ferry service even today, they have to rely on self-sufficient ways to acquire foods in their given
environment. So they frequently exchange a variety of gifts over foods. In effect, these activities guarantee the fair
distribution of resources on their islands. This paper focuses on the fact that the people in these communities are
regularly giving and distributing things, while maintaining the ownership of those things.

Mering island in the Republic of Vanuatu is a very small community of only 15 people. Main subsistence is farming
and fishing. Although they often cooperate in farming, there exists no common land. Each person produces “myyam”
and gives them away to other people. They are enjoying this act of giving and exchanging. Based on my research
in Mering Island, this paper looks into the process which, through the possession and distribution of resources,
enables the social negotiations for symbiosis.

anthropology, small island nation, distribution of food
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the success of the 3rd Asia Future Conference.
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Grants The Japan Foundation Asia Center
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The Kajima Foundation
City of Kitakyushu
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Asian Growth Research Institute
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Mr. Yutaka Aso / Mr. Mastoshi Ito
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TOTO Co., Ltd. / Honjo International Scholarship Foundation /
Sumitomo Mitsui Banking Corporation / Mera Denki Sangyo Co.,
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