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MESSACE F'ROM THE RECTOR

In resporse to global changes brought by modem civilization, some countries rnight have

experienced artificial changes from traditional to modern faces by embracing totally new

characteristics of westerrr developed countries, while leaving aside their cultural wisdom and

otlrer inner or local characters. This is not the one that this particular conference is meant for a

sustainable development in all countries of the world, in particular those of Asia. The

emergence of Asian countries is deeply influenced by their dynamics in embracing innovation

in science and technology from the '!7est without putting aside their heritage and legacy.

Nevertheless, enhancing competitiveness of the fuian Countries remains unchallenged,

demanding sustainable innovation, a key word, which plays a significant role in cor-rtributing to

the creation of global harmony in the world. Asian countries are rapidly emerging as a power

house of economlc growth and political issues. The International Conference on Sustainable

lnnovation (lCoSI) for fuian Competitiveness is aimed at exploring the iclea of how

sustainability of innovation development is embedded within global knowledge, interaction,

competition, govemance and networking of the Asian countries, taking into account their own

local and national considerations. ICoSI is an extended form of International Joint Seminar lil,
following IjS I and Ii which had been held in UMY and llUM in Novernber 20C6 and

December 2009 respectively.

We wish you a pleasant and productive time during the conference.

Rector of Universitas Muhammadiyah Yogyakarta,

M, Dasron Hamid
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FOREWORD

On behalf of the Scienrific and Organising Committee, I arn pleased to extend our warmesr

welcome to all of delegates to the Intemational Conference on Sustainable Innovation (lCoSI)

2012 combined with 3'd lntemational Joint Seminat. ICoSI 2012 is organized by Universitas
Muhammadiyah Yogyakarta (UMY) ir-r collaboration with lnternational Islamic fjniversirv
Malaysia (llUM) as cohost and Eindhoven Universiry of Technologi, (Tll/e), Netherlands as

co-partner. Thi.s conference is also officially supported by Association of Universities of fuia
and The Pacific (AUAP).

Tlre conference of ICoSI 701,7 will discuss the advances and understanding on how sustainable

innovation and global competitiveness are embedded within global knowiedge, production ancl

goverrrance networks in Asian countries, taking into account local and national coruiderations.
ICoSI 2012 also provides a mean for academicians, researchers, governments and professional.s

to dissemina[e and exchange their ideas, reviews and research findings in the scientific

etlvironmellts in terms of innovation and its sustainability. The conference theme ot

"sustainable Innoration in Enhancing Global Competitiveness in Asian Countries" reflects the

sustainable innovation to face the challenge in global competition and can bring
"transformation issues bemreen tradition and rnodern" to the social and environmental

equilibrium in tl-re society. All together the conference will encompass trvo keynote speeches, 10

speciai lectures from invited speakers, and 53 papers, from B countries including Australia,

Philippine, Indonesia, Switzerland, Malaysia, Netl-rerlan&, Taiwan R.O.C, United States of
America, ancl participants from Indonesia, Cameroon, Philippines, R.O.C, making this

conference a in[ernational one.

I would like to express our high appreciation and best gratitude to the Vice President of the

Repr-rblic of lndonesia, Prof. Dr. Boediono who officiates the opening ceremony of the
conference. I would also like to express to express my sincerest gratirude to keynote speakers,

Mr. jusuf Kalla (Former Vice President of the Republic of lndonesia) and Mr. Hatta Radja-sa

(Coordinating Minister of Economic), and all invited speakers in ICoSI 7AIZ.

I would like to express my thanks to all authors for their outstanding contributions and in
particular the members of the program board for their competent evaluation of the largc

number of sr-rbrnissions. Likewise I would also like to express my appreciation to the member o1.

international advisory commiftee and reviewers for their support for this conference and

rnemlrer of scier"rtific and organizing committee for their excellent job in organizing and

managing this intemational event, as well as to the irrvited chairs for rheir careful preparatiot-r

of tlie invired sessions.

I hope that his conference will generate a lot o[ discussioru and share experiences on the

sustainable innovation for recent times. I wish all participanls a pleasant and memorable
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deliberation anci hope that you will greatly benefit from tlris conference and take lrome with

you a truly intellectual and socially satisfying experience'

Conference Chairman,

Sa Atmnia P. Roqtidi, PILD., P.Eng.

vilt



PITEF'ACE

All praises be to the Almighty Allah \Uho has enabled us to organize the first International

Conference on Sustainability and Innovation (lCoSI), 19 - 21 March Z0l2 at Unic)ersittts

Mulwmmadiy ah" Y o gy ak arta (UMY), I ndon es ia.

\7e are pleased to inform yo.r that alrhouglr we have very limited time to prepare this
cotrference, yet we still receive substantial arnount of abstracts and full papers. It is perhap.s dr,re

to the main theme of the conference, namely tlte swtainabihry and innoeations which are very

attractive never ending, not only for certain branches of knowledge, but almost b,v all

disciplines.

It is indeed the broad topic that might be re latecl to any discipline of knowledge in the hurnar",

life. The topic has eventually at[racte<-l wide rarrges of krrowledge as indicated by many differerrt

titles submitted during the process of submission and review. We are also pleased to inforrir

that papers subrnitted were coming frorn loca[, national or even internationa[ contributor.s.

Due to above condition, we have classified all the papers submitted into four main issues, these

include (1) the trealth related sciences, (2) science and engineering, (3) social sciences and (4)

Islamic studies. The health retated sciences cover the studies on medicine, dentistry, pharmac-v,

nursery ar-rd nutrition. Ttre science and engineering include the agriculture, environment,

mechanical, civil, architecrure and so on. While the social sciences cover the accounting,

business, economics, law, political science, education and languages; The Islamic studies cover

an),thing related to Islamic issues.

fu every or-re might be aware, a scientific conlbrence is a medium where the scholars preserlt

and disseminate their ideas and research findir-rgs, and participants will contribute througl-r

their criticism and feedbacla, so that the study can be improved and enhanced for the benefim

of the sociery at large. We do hope highly that this objective can be achieved effectively.

Finally, allow r-ne to extend my thanks and sincere appreciation to all partie"s who l-rave

participatecl in tl-ris important occasion. May Allah S'WT reward you the best. Amin.

Yogryakarta, 19 March 2012

Dr. Muhamrnad Akhyar Adnan
Editor in Chief
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