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PREFACE

weszfamu alayvkum wa rahmatullahi wa barakaatohu

almamdulillaah wa sholani was salaamu: “alaa Rasulibaah wa alin aalihi wa
shabbihn wa man walltabo,

(Um behall of the 1CETLA 2018 organizing. committes, T am honored and
gehighted w welcome you to the 3™ International Conference on Engineoring
Techmology and  Industrial  Application in o conjunciion with National
Symposium of RAPI XY (Rekavasa Aplikasl Perancangan dan Indusmiy at
Alila Hotel, Surakarta, Indonesia. | believe we have chosen a venue that
suamunless a successful technical confercnece amid the culture and scenery of
Surakarta.

Heman activity 15 believed o be one of the oauses of climate chunge, ‘The
imerease of preenhouse gazes in the atmosphere. which results in the nse of
global temperature, due to fuel burning, farming, aod industrial setivitics, 15
one example. The esealation ol global lempemiure distirbs the distribotion of
garth wind and ocedan current which leading to extreme weathers, {lood and
drought in particular areas of the globe. The extreme conditions can be
farmiul fo human life as it will disrupt the food supply, transportation
swatem, as well as living environment. Therefore, efforts on reducing global
warming o prevent climale change becomes an immediite necessily.
Dievelopment of green technology, aiming al zero waste o prevent pollution
will ke a priority to achieve a sustainable environment.

For these reasons, we have chosen the theme “Green Process, Materal, and
Energy: A Sustainghle Solution for Climaie Change™. The green techonlogy
should eover every aspects of human life, including buildings. transportation
systems, industrial process, information system, and water management. This
conference is aimed at accommodating fresh inifiatives on designing a
susminable cnviromment throueh the spplication of environmentally nendly
process, material as well as energy o prevent the climate change,

A total of 148 sindard orul presentations hove been selecied from shour 227
ppplications received. All publications have been single blind peer review
from at least 2 independent reviewers and 1 sssociated editor in order 1o
ensuré high gualily of contributed material a5 well a5 adherence 1o
conlerence topics. This year program features 3 keynote lectures and 4
invited talks.

| want to close this boel welcome by thanking the entire organizing
commiltee [or their long eliocls W create an event thal we hope will be

Faculoy of Engineering g
Uiniversitaz Mubammadivah Surakarta
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memoralle for you. But | pacicularly want g thank the Scientific Committes
and Technical Chairs, who took on the tughest jobs in one of the events, |
also very moch want o thank all those people wha have hardly worked in
this period for the preparation and the success of this conference. including
ull the contributors, the sponsoring societies, the patrons, the authors, without
whom this event woplod not have been possible.

Welcoime tn Surikarin, and v our confarence! We all hope that you learn a
lot and hiave a great experience as well,

Wassalamu - alaykum wa rahmatullahi wa barakaatuhu,

Surakarta; 30 Movembor 2016
Tn Widavatno, ST, MSe, PhD
Conference Chiar

Faculty of Engineering Vil
[nversiias Mubwmmudieab Surakarta
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ACKNOWLEDGEMENT BY RECTOR OF
UNIVERSITAS MUHAMMADIYAH SURAKARTA

Lesalamun alavkom wa rahmatuliab] wa harakaatohu,

4 Bamdulillahirrabbil dlamin washolale wassalamu ala asyrolil anbiyai wal
sursalim. amma ba'du,

Fusr and [oremost, praise due to Allah Lord of the universe, gratetul 1o Him,
the most Gracious and mereiful for his meroy and blessings in giving us this
spportunity and moments to mather gl the third Iniemational Conferstice on
Enmincering, Technology, and Industrial Application (ICETIA 2016) on 7
Diecember 2016 in conjunction with Simposion Nasional Rekavass Aplikasi
Feruncangan dan ndustri XV (RAPTXV).

45 Rector of Univarsitas Muhammadiyah Surakarta, | would like o offer a
warisl welcome to all of panicipants. It's a great pleasure and honour for our
Upiversity to host this international forum. T wholchearedly support the
overarching goal and theme of the conterence “Green Provess, Material, snd
Encrgy: A Sustuinable Solution lor Climate Change",

| do believe that the syvmposiuvm  and conference will give belplul and
valuable comtrbution lor further developments in green techrology and
engincering as well as useful platform for sustainable industrial application,
innovative idea and research outcomes from the paper presented m this
conference are expected 1o be & significant milestone of advanced green
process; malerial, and ensrey o tackle climmde change.

Hopelully, the international conference of TCETIA 2006 and the national
svmposiom of RAPI XV will provide a c¢hain of national and global
sustamable efforts to pravent ¢limate change.

I wish you all an enjovable and froitful conference and symposium.

Prof Bambang Setiag
Rector of Undversitds Mubammiadivah Surakaria

Faculty of Engineering Ix
Uy ersifas Mulmomndival S ke Gy
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WELCOME REMARK BY THE DEAN
FACULTY OF ENGINEERING,
UNIVERSITAS MUTIAMMADIYAH SURAKARTA

Bismillabir rohmanie fahim
Assalamu ‘alatkom warghmatullahi wabarakatuh,

Alhamdulillah, thanks to Allah the Oft Foreiving and the Most Mercifial for
1Tis blessing and puidance o the well arrangement of the thicd Intemationyl
Conference on Engineering Technology and Tndustrial Application (TCETIA
2016}, Whoever believes 10 Allah with powerful, then they will be helped by
Allah

Thanks are alao due to the keynote speaker, all paper contributors, and
participants for their valuable contribution in this conference, I am extremely
grateful to &l commitice members under the lead ership of Dr, Td Widayatno
for their enthusiasm and work spirit constructively. Thanks to all SPOTSLLY
who sunport this event;

Al present we are in the Universitas Muhammadivah Surakarta (known as
UMS ) campus. UMS is education charity under Muhammadivah organization
which was csmablished by Kyai Haji Abmad Dahlan in 1912 Education
movement of Muhammadiyih is based upon reformation and enlightenment.
I think this conference 13 ane of the imporlant milestones in the movermeni
edueation of Muhammadivah refited engineering technology and industrial
application. | am sure that this conlerence is o media W share a varicty of
products of academic process eg teaching ind research activilies, |
encouragze 0 all aliendants o elevate the conforence bencfit throtgh
cullaboration and parinership in 4 real academic program. We rcalize that
conference only withoul practical follow-up will he nothing, Practicing
without knowledze will be having o much sense.

ICETIA 2016 is the third internationul conference hosted by Faculty of
Engineering UMS, as a widening forym of RAPI National symposiom, Thiy
vonference is dagigned for regular scientific meetings to provide a forom for
presenters and attendees from varnious back erounds 1o share thair knowledoe,
exchange their ideas and experiences on the solution 1o build a
comprehensive concept of sustainable \echmolony and to minimize the side
effect the technology development. Participants for the confercnce can be,

Freuloy of Engineering %
[niversivas Mulmmudiyah Surakarta
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see mol limit 1o, academician with engineering background, stake halder, and
sacntioners. The ICETIA provides scientific forum to open global issues of
e=ctmology, wherens the RAPT is more focused i the nstional issues,

Tk voll,
W ssasiamy alaikum warahmatultahi wabarakacuh,

Sarikarta. 2 Decomber 2016
S Sunagjono, Phid:
The Doan of Faculty of Engineering

Facnlty of Tnginesring xi
Universitas Muhammadiyah Suralarts
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Device Based on Mear Field Privandar and | Wayan
Communication (NEC) [or Biood Suletra
Distribution Process
2 Rdettgn Ruhher I'yre [J'uqhmg Mar,hme qu;eas I Panudju®,
Lsing Quality Function Deployment For - Mutmaingh, M.Kosasib
Community Development In
Sasakpanjang-Dogor
C20 Design OFf New PProduct Developinent: Rony Prabowoa, Moses L,
| lieratune Reviow Singeihib, Putu Fana
Karningsihe, Erwin
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iz, Lechrielm-and Tne ustrial Application

3] Liilization of Wheel Dop Considering by Wiwin Widiasih, Hery
Erzonomics Aspecty Murnnwan, Danny Sctiaws

37 The Effective Production Inventory Mohamad Jihan Shefa,
Control in Aulumotive Industry: A Case  Wahya Oktri Widyario
Study MR and Demand-Driven MR

077 Process Quality Planning of Quality Yurida Ekawnti, Sunday
Function Deplovitient for Carrot Syrup Mova, Filemon Wid)aja

Cl124  Reducing the likelihood of electrical lko Setiawan, Septin Puji
power-related disasters: An MCDM Astuti, Handoko
appraach

C151  Aupmented Dased Leaming Media for Aref Rahman
LPG (Liquefied Petroleum Gas) Tuhe Rithmatul lstghfarin
Assembly Viruat Instruction

C177  Munagement Revenue for Production Thnm Hisyam
Business ol Foodstuff to Guaraniec
Adequate Domestic Supply in Indonesia

C204  Aligning the Business Strategy of Yudha Prasetyawan, Elly
Incubator Center with Tenants Agustiani and Sar Jumavi:

C206  Value Engincering On The Designed Ayu Bidiawati 1R,
Operalor Work Toals For Brick And Yesmizarti Muchtiar, Ragil
Rings Wells Production Crhta Wariza

C2I  Perishable Product [ Sausage) Tnventory Ticna Gusting Amran,
and Raw Material Warchouse Capavity Zenny Fatima
Plahning

CII8  The Engincering Desien of Centrifu gal Roni Kusnowo and
Casting Michine Sophiadi Gunara

€221 Pin-fin Shape and Orientation Uilects on M. Eflendy, Y, Yan, I, Yan
Wall Heal Tranafer Predichons of Gas and [2,R. Marchant
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Housing Scr.urt: En Rtlu ngmm ()|

5 3 Winny Astuti, Happy
Surskirta Indonesia: How Can Suntosg
Comntribute To Achievement OF
Sustainable Development Goals OF A
Post=-2015 Apenida?
£ Humanized Settlement Concept A3 A Suzanna Ratih
Stratepy For Improving The Living
Ougity O Ulrban Shum  {Case Sludy;
Pejagalan Sub Distrier, North lakarta)
L The Impact of Noise Level on Students Buchari, Nazaruddin
[earning Performance in Stule Matondang
Elementary School in Medan
D35 Ring Stability of Externally Pressurizad Asnawi Lubis, Almad
Underground Toridal Tank Su'udi
%3 The Value of Corrddor in Flat as Place Lilianny Sigir Arifin,
Attachment In the Life of the Dwellers wanda K Widigdo, Anik
Juniwaty, Danny S
Mintoroes,
D%f  Premivm Cost Evaluation OFf Green Mohammead Ali Bermwi,
Huilding Construction In [ndonesia Llsing  Yusul Latief, Van Rasten
Life Cycle Cost Analysis Method Panjaitan, Riswanto,
kachmat Hudiman
%9 limplemmentation of near Zem Ensrgy Yusul Latel, Mohammed
Housing Design Parameter, Case Study: Al Berawi, Leni Supriadi,
Cluster Housing X in Tangeranz, Banten  Arin Bintang
Kodsalamwardi, Ayu
Herzunita, Jade Pelroccany
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Surakarta Beeember 7 3006

P i s ﬂ-‘u SO -
The Function of Green Belt Jatjbarang as
Cuality Control for the Environment of
Semarang ity

i
R

W

1Tit
2Amis Hochma Harani,
3Loretta Ernadia

[IR5 Analysis On Jrwh Model (Reduce, Nur Arizah Affandy, il
Reuse: Recyele, And Waste Bank) T Isnaini, Anf Budi Laksdn
Comprehensive Waste Management
Concerning Communily-Based Zero
Waste

1251 The Model of WWF Passive Cooling Lo damarun
Cope Global Warming in the Urban
Settlements

12T The Dtilization Choracteristics of Sacial Bambang Sectioko* |, Dea:
Facilities in the Border Arca of Semarang  (livia2, Edward E.
ity Pendelakid | Titien Woro

Mutting 4,

D163 economic losses in the acricultural sector Burhanudidin, Buis Simart
due 1o climate change on the Bengawan Matasa Apriana
Solo watershhed

DIER  Morphology Analysis In Middle- Ahmad Armi Fitriadin,
Downstream Arvea OF Progo River Due Jaza'ul Ikhsan and Puji
To The Dehbris Flow Hurzanto

D202 Flower Garden Trees” Abilil y o Abzorh lham Maulana, Abmad
Solar Rudiation Hem For [ocal Heat Syuhada and Haimdam
Eeduction

2209 Determining Thermal Comlort Yayi Arsandrie, Reging kil
Guidelines For The Dowellings OF The 1. Bokel Stanley R,
Low-Income People In Surakarts Rurvers
Indonesin

D214 Impraving the Quality of Lithan Pahlic l'omi Eriawan and Lestari
Space through the Identificalion of Space  Setiawati
Ltilization Index in the Imam Benjol
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| SUSTAINAR

Traffic Sai:tx Prcrgmm t-c:-r ICI'.II".-IF:I:I
Schoal Th.rml,gh Sale Action ond Nafe

Condition

etwarks-Based Traflic-Management at
Kerten Area in Surakarta (Case Study:
vianahan-Purwosari-kerien-Uniba-

LE INFRASTRUCTURK

Budi ¥ ulianio, Setiona

Sourul Hidawatd, Alfia
Magfirona, Apgus Rivanle

Jonghe Inlerseclions)
£ Analysis of Loss of Time Value Road Drowa Ketut Sadarsana, An
Lisers During Road Maintcnance Project  Sanjuya {pemakalsh :Ari
Sanjaval
= E | Prediction of Surface Distress Using Hamdil, Sigil P
Meural MNetworks Hadiwardoyol , A, Gomes
Correiad, Paulo Persirad
and Maulp Corezs
ET3 Koad Malmenance Stratcgy With Diadang Iskandar, Sigit
Characteristics OF Drainage Condition Pranows Hodivardoyo, R
Based OF Pavement Performance And Yachrizal Sumabrata
Liser Cost
ET4 {orrelation Hetween Drainage Mava Fricilis, Sigit
Conditions And Damage On The Road Pranowo Hadiwardoyo, K.
Surface With Pavement Condition Index  Jachrizal Sumabrata,
Methio Dadang Iskandar
E82 Impact Analysis of Freighl Trughs lFerdian Irhany, Sigit P
Access Restrictions On Urban Toll Road Hadiwardoyo, Mahry,
Mahd=aling
ER3 Analysis of Brhavior Logisiics Company  Muyhammad MNur, Sigit P
Axa Result of Access Restrictions Policy  Hadiwardoyo, Nahry,
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T S S b
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or Heavy Vehie ]es Nahdalina
E&# Capacity of U-Turn o Median Crpening Eduardi Prahara, Bintang
at Pattimura Read in Jakarta, ndonesia Rizki Ramadhan
E9% Puedestrian’s Perceplion about Physical Wahvu Hadiyanto, Diewd
Comdition of The Pedestrian Parh on 1, Handavani, Budi ¥ uliant
lenderal Sudirman Salatiga
EW07  Evaluating the Suitability of Coral Adelia D. Nataadmadia,
Ageregales as Surface Protection Layer ki Setvandito, Fiona
of Sea Dike Basrian, Michael G,
Kurniawardhani, [da
Rivanti
EIY  The pattern OF Industrial Space For Singgih Hartanio, SDEgifl-l#
Electrical Energy Efficiency To Soctoms, Broto Sunaryo,
Ststainable City Wisnu Pradato
Eld4l  Discrete Event Simulation Madel for Ferry Rusgivario, Ade
Externil Yard Choice of Import Sjafruddin, Russ Bong
Container Terminal in a Port Buffer Areg Frazily, Suprayopi
E154  Pavement Maintenance Uptimization Hamdil, Sigit P
Strateiies A Case Study for National Hadiwardovel | A Gomes
Road Network in Indonesia [sing Correiad and Paulo
Integrated Roud Manzgement System Pereirad
F162  Data Mining Applied for Optimization of  Andr IRFAN Rifai, Merry
Preventiva Maintenance in Higlrway LITA, Nintyo Tri
Long Sepment Contrae) HARYONO
Eled  Multimodal Transportation Analyvsis Budi Yulianto, Setiono,
using T -toole Cage Study Contra Amirotal Musthofiah
Flow Systam at Hrinjend Slamet Riyadi Hidayah Mabmudah and
Street Surakarta bsyana Yuvita Poncowati
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Iemowative marena[q for sustainahle Iswandaru Widyarmoko

mirastruciune
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Fid Bncq;!tgrzdanun u:uf BDD a.m:l -".mmnnr.ll-l

fiee Using Bactenial Consortium in S‘a.m.m Asa.’rll Mustain
Acr=ied Fixed Film Biorcastor [AF2E)
= The Stedy OF Boezem Wohore|o Afrikhatul Maulidiyah

Ostimization As A Waler Dirainage
Storare And Source OF BEaw Water
Provider In Surabava

L Boodepmdaton of Phenol by Tmabihzed Lukman ~Nul Hakim*,
Pseudomonas pulida FINCC-0071 Cells Rochmadi Sutijan
in Alginate Beads

Fis The kimetivs, current etficiency and Ervin NMurhayati

power consuimplion of clecdrochemizal
dye decolorization by BR-NCD filin

elecninde
Fa2 Study of Imigation Channel Lining Angel Rumihin, Nadjadji
Impacts of The Waler Loss to Increase Anwar

The Production [Case Study of Kabratu |
Imgation Arca)

= Studi Development Potential Ruachel Zundra Singal,
Evapotranspiration Maps With Edijatio, Umbore Lasminto
Greopraphic Information System [n East
Java Arca

=5 Drainage Natwork Optimization for Yang Ratei Savicelimbero
Inundation Mitigation Case Study ITS Lasminta
Surabava
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F103

Flo9

FL1%

EL3T

139

,‘;1mu1atmf:. The .-"l.rmmz,n::c:ll Uf
Subsystem To Reduce Puddle In ‘The
Dirainags Svstem O Pepelesi Housing
Aren In Pepelegi Indah Waru Sidoanjo

Alternative Study ol Type and |ocation
Tnfrastructural of Fleod Control In the
Dirsinapr system, Aviooy Kelor channel,
Tuban Reogncy

Past Investment Evaluation of The Simo
Dam Rehahilimton Preject In Cential
Java Province

Analyvsis of Institutional and
Ohrgantzational Bengawian Salo
Watershad

Assessing (he Suitability of Urban Water
Mumaeement Transition for Indonesia
Context, Tase Study: Surabays

Study of Effeets of Physical Models
Frechoard . Crest Width and Pipe
Cylinder Concrele Structure Agthe
breaking Low wave Drowning Threshold
[ PEGAR } In Redux:mg Wirve

i ’-:tcvc:n Bmu WET, W;lb!:-

Wardoyo. Umbaoro
Lasminto

Rangua Adi Sabrang, ¥
Wardoyi

Putri Arumsard, Juhiasic

Nurul Arifivanti,
Rurhanuddin, Exnis Sumn

Mar s Sholihal, kda
Anityasarl, Diesta Iva
Mafiuhah

Zulkarmain, Nadjadji
Anwar

a6 Performunce Fivaluation cthh-é-Cﬂurt in  Yusuf. Latief ., Kemals
the Constroction Claims Scitlement of Havati , Ayomd Dita
Litigation Rarazat), Arief
Cif Risk Analysis at Supply Chain Asri Nurdiana,
Management in Construction Projects Maochammad Agung
Wibowo, Rizg Susantl
Moh Nur Sholeh
Faculty of Engitesring 12

Universitas Muhamrmadivel) Surakoma



% h— il A
W M eemenad Confmence on Enmncerme, Technodogy, and Induslrial Application
Bomes Trer—rer T 200

BEAM COLUMN IOINT DUE TO'THE
CPFWARDS ANUHURING BEAM
EFFECT

Bambang Sabarim

GO0 The Amalysis uf Tension Cable Stayed Mada Suangga, lrpan
Erdes Rased on Natural Frequency Hidaryat, Godeliva
Juligatuts, PDaewin Julius
Bonatan
= Eflesnces of Green Building Concept Wanean Setiokeo; Christiona
& pphication to the Inerease of Inéome Lo
and the Reduction of Expense an
Property Development in Surabava
5122 Comparation Study sbout Diagonal Andendhita . Amalia. Data
Equivaient Methods of Masonry Infill lranata
Panel
©1%  Effect of Skif on the Bearing Capacity'of”  Irvan Fajar Satria, Anto
Circular Footing on Sand Budi Listyawan,
Renamingsih, Agus Susgnie
G181 The Using of Polymer Modified Mordar R, M. L Retne Susilorin,
with Bomding Adhesive Agent for Vi Sri Rejeki. Budi
Column Repairing in Tidal Flooding Santosa. Ferisla Dea
Proae Area Caresty, Mukhamad
Sukarmo Puotro
T A Dnaponal Strut Widsh Formulae Ida Ayu Made Budiwali,
Application on Modeling Seismic Mlaghe Sukriwa
Behavior of Reinforced Conerete
Stoctures with Opening Wall
Ci8:  Siructural Equation Model of Rawssy Armyn
Cecupational Health and Safety Culture Machfudivanto, Yusuf
Construction in Indonasia | atief, Knsmariam
A frudin,
Woko Yogiswars.R.
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M a!-nen dra Fitra ‘:etmw:n

G215 Numerical, Analytical and Expecimental  Guntur Mugriho, Henrid
Pridiction of Force ol Solid Cylindrical Priyosulistvo, Bambang
Steel Beam Subjected 1o Axial Tension Suhendro
Foree Usimg Vibration Thechnigue

6219 Critical Analvsis on Physical Propertics Sn Sunurjonc, Nurul

of Reclaimed Asphait Pavement Hidayati

Gl5  Sound Proservation AL The Traditional MNur Rahmawati Syamsi
Architecture “The Crand Mosque OF Atvanto Dharoko, Senta
Yogyakarta' In Indomnesia 5. Titami

19 AU Grade of Epitharmal Gold Ore st~ Riks Emawab, Avifudin
Lamuntel, Rrang Rea, West Sumbawa Idrus, Himawan TRMP.
Phistrict, West Nusa Tengears Province.

Indomesa

H78 A System to Preserve The Traditional Wahyu Apri Wulan Sar
Three-wheeler 1'ranspomation in ST.. Rama Tungga De:
Subjected to The Cultural Heritage So51, LT
Sustainability

Hie  Changes in Spatial Pattern Rumoh Aceh Zuhrahmi DEC Atiek
in CGiampong Lubuk Sukon, Aceh Besar Suprapti, T'itin Woro
Meburtini

H131  Foousing on effeels amid not cayses; A Fko Setiavwan
new disaster classiGeation

I3 thnlqrm Lhernlcnl mndalmg nf - Guurgi?;i. \-ayés;iliw a_ni

functinnal materials hased on zeolites Hristivan &, Aleksandr
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M Synthesis of bisu_‘lummn dﬂﬂ\-‘ﬂll\'ﬂb win .-!l Kul:m ML I-"{:rkm-'m 1
ceofriendly conditions K. [, Mikofova

- g Influence of Tool Bottion mnd Welding  Azus Dwi Angrens, Dedi
Specd un The Iriction Stir Welding of Trivike
AA 1100 and AA 6061-Th

— The eftect of Au dopant on the structural — Mula Sigiro
and optical properties of MoS2 single
crystals

- Gravity Sand Casting of Metallureicul Wiwik Purwadi, Kus
Ronded Bimetallic Grinding Roll Made Hamaldi, Gealuby Bahari
of White Cast [ron-Nodular Cast ron

=0 Springhack Phenomenon Analvsis of Apung Stlvo Darmawan,
Tailor Welded Blank of Mild Steel in U= Agus {Dwi Anggono,
Hending Process Shedig Nagraho
5 Characteristics ol Permaniént Murul Wahjuningsih, Sigit
Deformation Rate of Wann Mix Asphalt  Pranowo Hadiwardovo, R,
with Additives Variation {BNA=R and Jachrizal Sumabrata
Zenlite)
153 Contribulions crumb rabber in hot mix Rades endea Ariyapijati.
asphalt to the modulus of resilience Sigit Pranowo
Hadiwardoyo, Jachrizal
Sumabrala
54 Soil Subserade Besilient Modulus Nasuli Zain, Sigit 2
Characteriztics With Geopolymer Hadiwardoyo, Wiwik
Additive In Peat Fahavu
161 Mechanical properties of Cr-Cu Coatings:  Tri Widodo Basar Riyadi.
Produced by Electroplating Masyrukan, Ricky Ary
Riswen
62 Effect of Ni underiayer thicknegss on the T Widodo Besar Biyudi,
Hardness and Wear raic of Cu i the Masyrukan, Aan Ervawan

laminated Ni/Cu Coatings Produced by

Facnlty of Enginesring 15
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172 Performancs of Skid Resistance of Malasha Anag, Sigil
Warm-Mix Asphalt with Buton Natural Prancwo Hadiwardoyo,
Asphalt - Rubber {BNA-R ) and Zeolite lachrizal Sumahrata, W
Additive a5 a Result of Road Surface Wahjuningsih
l'emperature Changes

134 The Effect Of Mixing Between Draname Saliva Raharia,
Geopolymer With Peat On Bearlng Figit P Hadiwardoyo,
Capaeily In'Ogan Kemering 1lir (Okd) Wiwik Rahayu, MNasuhi
By Califomia Bearing Ratio {Cbe) Test Zain

11 Effect of Materials and Surface Balkhuya, Suwamo
Hurdeming on Hardnees of Manually
Foreed Knife

1104 Capability Analysis of Bullelprool Yest Muhammad Anhar
Made from Fiber Carbon Comtposite and  Polungan, Sutikno
HGM in Absarbing Energy due to
Projectile Impact

28 Structurgl, Acowstic and Acsthetic Erni Setyowati, Purwan
Perfirmancas of Double Wall Laver Gagoek Hardiman. Edw
made af Chystar Shell ancl polymer a3 E Pandelaki
Green Material in Creeen Construction

122 Implemenlation of Carbon Fiber and Firman Alhaffis, Sutikn
Eposy for Drive Shaft at the Rear Whee!
Prive Vehicles

1138 Adsarption Eguilibeivim and Kinetic Arenst Andreas, Gisela
Studies of Methyvlens Blue on Banana Giionvanni, velse Matal
Pesl Based Activated Carbons

140 Porosity and Wear Resistance of Flame Winarto Winarto, Nofr
Spraved WC Costines Sofan and 1idi Roosc
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oI b fo Ty shm an nj, .-!.Iif:

oo Afife Dzulfakar and Sin
Musrinds tasirin

e Hollow Glass Microsphere=Epoxy Sutikno, Wajan Berata,
Composite Material for Helmict Withyia Wijanarko
Application lo Reduce lmpael energy dug
o Collision

=S The Makmg Box Speaker of Compasite Tjahjanti P.H, Sutarman,
Pamicle Board  Based on Mushroom Widtde E, Kumiswan AR,
Growing Media Waste Winarno A, T

Al tfteot OF Using Waste Culting Banner Anis Rahmawati, 1da
As Fiber On Mechanical Properties OF Inueoths Sapulro
Conctete

s  Effects of PV A Fiber on Bond Swength Kefivalew ZerfuJanuarti
Improyement in Geopolymer conerele duya Eknpulei

L ! Effect of Bond Coat and Prchoat on the Winurte Winarte, Nofrijon
Microstructure, Lardness, and Porosily of  Sofvan and Didi Roosools
Flame Sprayed WO Coating

T8 Effect of Volume Fraction, Curing and Wahyu Wijanacko, Wajan
Post-Curing Temperature on Tensils Beraty, Sutiknog
Propertizs of Epoxy - Hollow CGlass
Microspheres Composites

Fa The InfAuence of Plain Bar on Dol Evrianti svntia clewt,

Strength O Geopolymer Concrete Januarti jaya Ekapurri

1179 Synthesis and Characterisation of CaC03 S Widvastuti
(Calcite) MNano Particles from Cockle Intan Avu Kusuma P
Shells { Anadara granosa Linn | by
Frecipitation Methnd

111 Effeel of Dracelylation on Funelional Drwahi Hesti Ward hani
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1199  Syptheosis and Physical and Mechanical loko Sedveno, Alva E
Properties of Bioceramie | lvdroxyapatite  Tonlowi
trom Kulon Progo Natural Gypsum

1207 Conversence Study of Boundary Element  Suprivono, Marwan
and Diomain Cell on BEM for Reisaner Fffendy, Wijianio
Flate with Katerial Nonlinedrity

1211 Preparation of Sago Starch-Based Silviana, and adiyanto
Biocompasite Reinforced
Migrofibrillated Cellulose Assisted by
hechanical Treatment

12230 Post Shrinkage Comparisan of Plastic Bambang Waluyo
Injection Products by using Solid Mold, Febriantaka, Asung Set
Laminated Steel Tooling Mold, and Soft  Darmawan, Gina Puspil;

Tooling Mold
1225 Geomelric Modeling and Assembly Apus Thai Angpono, Job
Analyaiz of 90 depreg Steering Systems Sedyona, Bana Handaga
1226 Optimation Bevelopment O Three- L.ujeng Widodo, Kaleb
Dimensiongt Woven by Using Plain Privanto

Weave 6 Guns As Reinfirced O ompuﬁltc

u e T e e e B ) e ety
I5 The Implementation OFf Population T Listyornini, Svafiul
Resizing On Fitness Improvement SMuid
Genetic Algorithm (Profiza) To Optimize
Vistting Promotion Route OF Muria
Kudus University Based Androwd And
Cinagle Maps Api

13 Analyais of Unmanned Aerial Vehicle aniel Useng, Stkstus
(L1AN) Tmages to Agsesy Pest and tinall, Hikmah Al Yus
[hisense Infestation Severity on Lowland
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Web Application and Database Modeling
of Trallic Impact Analysis using Google
Maps

Budi Yulianto, Setiono

b2 | Design and Field Test Equipment of Riny Sulistyowati, Hari
River Water Level Detection Based on Agus Sujono, Ahmad
Liltrasonic Senscrand SMS Gatoway As  Khamdi Musthofa
Flood Early Warning
L0 Towards an Integration of Affiliated Abdi Suryadinata Telaga,
Companics Eneriry Audit Process al BT ndra Dy Hartanto, Diebhy
Astrn [ntemanional Mizky Auding, Fransiscus
[mas Prabown
126 A Review o I3 There Any Benéfit on Endah Sudarmilab, Ui
Sericis Games? Pl hibih, e Suprivond,
Fatah Yasin Al Trsyadi,
Yusut Sulistye Nugreha
anid Awzah Fatrmiawali
J142 Mol Wiewe Contenller fior Distribuated Mluchammad Husni,
Application Henning Titi Ciptaninglyas,
I Gusti Neurah Adi
Wicaksana
1193 Designol lnlprmation Systems Uen Nugraha
Populativn Data Collection Village
Bagolo Based Client Server
1197 Developmenl ol Enlerprise Architecture  Endang Amalia, 5T..MM,
in Liniversity of XY 24 Lsing | ogaf as fvari Supriadi. 5T. M. Kom
Framewark
i3 Heurt Rate Measurement Based on Yideo  Fanid Suryanto snd Cko
Photoplethysmograph (P1°G} Signal Mulyanto Yuniarne linam
Robandi
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sorbent And Adsorbenl

I Soldr Eneriy Integration Systems
Dryers And [essicant

} 1 Turrnm:l LLL LL-, f—'&lil
Batubars, Sari Farah Dis

Fiirl Siregar, Nora
Panjaitan, Klaudia Mark

K114 Effeet of Collectors Aperture snd Fatimah, M Turmuzi Lu
Miﬂ[iuﬂ Intensily on The Thermal Klaudia Kathryn ¥ M, F
Eificiency ol Finned Flat Plate Collector Siregar, Mora Panjaftan,
Sulir Diryer wilh Indirect Method 5ari Farah Dina
{Tndirect Solar Dirver)

K123 Bolar Encrgy Drver Kinetics Using Flat- — Patimah, Erni Miscin, 5
Plaie Finned Cellector and Forced Farah Dina. Happy
Convestion for Polatoes Drying

K135  Washing Emphy Froit Bunches of (il Agune Wijono®, Adi
Palm To Reduce The Ash Contenit Prismanteko, Yayan

Heryana

K13t  Drying Empry Fruit Bunches of Oil Palm  Agung Wijono®, M. Ab
For Bipmass Powear Tlant Remelan

K147  The Use OF Adsorbents Of Lampung Herny Wardono, Ekno
Mulural Zeolites-Coul Flyash In Reducing  Aprilando Sinulinges,
Fuel Consumplion And Exhaust Gas Simparmin Br Ginting
Emissions OF A 4-Siroke Petrol
Motore yele

K155  Real Time Simulation Application to Hartono, Ming-Tse Kuo
Moniter the Stability Limit of Power
System
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ABSTRACT

Changes in consumers' desire for products that want to consume so fast that a very large
impact on product development. Companies must be able to develop new products in supporting
the success of market control. By doing product development means the company has made
efforts to meet and satisfy customer needs better so hopefully satisfied customers tend to be loyal
to that company's products. A main feature of the new product development is how consumers
believe that the new product can meet their needs better, If the customer needs are met, so that
customer satisfaction is expected to arise in the future they will make future purchases of the
same product. This paper reviewing 65 journal from Elsevier publisher and 32 journals from
Emerald publisher from 2012 to 2015. The results obtained from this review is a success factor
for creating new products to achieve market advantages include: (1) superior product
differentiation, (2) the initial product that is defined to have a clear function, (3) have a strong
response to competition, (4) the market share right, (5) consideration of technical and financial
aspects, (6) have a true cross functional team. This literature review also recommended to study
in the future related to new product development to better understand the behavior of conative
and passive consumers.

Keyword : new product development, quality, attribute, feature, market

1. Introduction

Changes in production and marketing strategies related manufacturing company with
consumers' desire for products that want to consume so quickly have an enormous impact on all
aspects of the business so that the company should be able to develop new products to support the
success of the market share (Rameswamy, 2009; Tappe 2010). NPD considering conducting
product development means the company has made efforts to meet and satisfy customer needs
better, so hopefully satisfied customers tend to be loyal to the company's product (Capon et al.
2000; Chaney and Devinnei 2002; Urlich, 2004). In the development of new products, the
product should be seen as a problem solving for consumers, whereby if a consumer buys a
product they can benefit from the use of such products (Albers et al. 2001; Balachandra, 2004).
So the most important thing is how the development of new products the consumer believes that
the product can meet their needs, If the customer needs are met, so that customer satisfaction is
expected to arise in the future they will make the next purchase of the same product.

New product development is a high risk activity, because these activities involve huge
investments, both from the aspect of money, other resources, and time so that the implementation
of the new product development process requires careful management and professional in order
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to produce new products which has the advantage comparative (Thevenot, 2001; Hawskin, 2004).
New product development is part of the concept of product innovation with the aim of adding
value and as a key component of sustainable success in business operations (Cooper, 2001; Choi,
2005) through product excellence, market potential, customer fulfillment, pre-development, skill
tasks, and the use of resources, in general, a majority of which had a significant impact on the
performance of the new product (Beneito, 2006; Mowery and Rosenberg, 2008). Traits or
characteristics of the new products being sold in the market will determine the level of success of
such products (Rameswamy, 2009) so that the consumer's decision to buy back the product is a
form of success of new products.

2. New Product Development Process

The NPD process is guided by the new product strategy that aims to align the NPD
efforts of the firm with its strategic imperatives. This alignment warrants that the new products
planned will support the strategic objectives of the firm and make the best use of its strategic
competencies. As it is illustrated in Table 1, the development stages of the NPD process include
the generation of new product ideas, the development of an initial product concept, an assessment
of its business attractiveness, the actual development of the product, testing it within the market,
and the actual launch of the product in the marketplace. Alongside each of these stages, an
evaluation takes place, essentially to determine whether the new product should advance further
or be terminated. During each evaluation, management may make use of humerous techniques3
to develop commercially and technically feasible designs of product configurations. However, as
was stated earlier, although normative guidelines exist to help the development of the new
product configurations, the criteria used to evaluate performance at different evaluation gates of
the NPD process are sketchy (Tappe, 2010). More specifically, it has been noticed in the past that
“A major issue that has been overlooked is whether or not the same set of criteria is used at every
decision making point or whether the weights of individual criteria vary from one point to
another’’ (Kotler, 2013).

As the performance of the NPD efforts of the firm has several dimensions, including
technical, financial and market based performance (Capon et al, 2000), it is logical to assume that
the evaluative criteria used in the gates should reflect these dimensions. Based on this premise,
insights were borrowed from the general NPD performance literature, which although describes
the multifaceted nature of new product performance after launch, has not addressed how the
developmental evaluation of new products is geared toward the attainment of different
performance outcomes. As such, a list was created of 20 evaluative criteria, which are illustrated
in Table 1.

Table 1
Dimension and Evaluation Criteria

Market Based

Financial Based

Product Based

Process Bases

Intuition Based

Customer acceptance

Break even time

Product performance

Stay within budget

Marketing chance

Sales objectives

Profit objectives

Quality

Introduced in time

Intuition

Source : Capon et al (2000)

Sales growth IRR/ROI Product unigueness Time to market
Market share Margin Technical feasibility

Sales in units

Market potential

They include the 15 core project level criteria used by researchers in the past
investigating new product performance, however, only after the launch of the product in the
marketplace (Balachandra, 2004). As this study was focused on the evaluation of performance
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throughout the NPD process, an additional set of five criteria that are used in earlier gates of the
NPD process were identified (Rizzoni, 2001). Overall, these evaluative criteria were grouped
under five dimensions, namely, market, financial, product, process, and intuition-based

2.1 Approach for Integrating Consumer Understanding into Technology Push Originated
NPD Processes

Our project case is a typical technology push-originated NPD process. In our project, we
identified technological opportunities, and posed the guestion: in the case of which products can
these technologies offer added value to consumers? Because we wanted to operationalize a
consumer-oriented NPD process, we raised the question: what kind of product offering could we
develop based on these technologies to ensure that consumers would subjectively evaluate them
positively and be willing to spend money on them.

Product Product Feasibility Product

Technologies Ideas Concepts Studies Prototypes

Figure 1. Approach for integrating an understanding of the end user, in our case the consumer,
into technology-originated NPD processes (Kotler, 2013)

Figure 1 is divided into two parts. The first part is the process, which is represented by
six red symbols: (1) technologies (to be commercialized); (2) product ideas; (3) product concepts;
(4) feasibility studies (for products and production processes); (5) product prototypes and (6)
launch. The second part is our approach, the integration of consumer understanding. It is shown
in the figure with blue shapes. The first phase in our approach is to develop product ideas from
technologies. We propose to do this with cross-functional workshops. The second phase in our
model is to refine the product ideas, which may be broad and abstract, into more specific product
concepts. The idea behind a product concept is to describe the key features or attributes of the
product in an end user-oriented way. Again, we propose the use of cross-functional workshops for
this purpose. The workshop can already be supported with real consumer participation in this
phase of the process. Product ideas can be posted on an internet discussion forum, for instance, to
be discussed and developed further.

In our view, real consumer participation in an end user-oriented NPD process should be
started no later than in the third stage. In this stage, we organized both traditional qualitative
consumer focus groups and internet forum discussions concerning both the key attributes and
suitable product groups to which the consumers felt that the attributes fit well. Our aim was to
gain a deep and broad understanding of the perceptions and thoughts of consumers concerning the
developed concepts. The fourth phase, which is specific to food product NPD, is prototype
development to meet consumers’ sensory criteria for prototypes. In the case of foods, sensory
parameters are of crucial importance to consumers, and this is why it is necessary to develop
products to meet consumers’ sensory criteria. For this purpose, we used a sensory panel in the
prototype development phase. The last phase in our approach is the use of semi-quantitative
consumer studies to validate how well the developed prototypes fit the end users’ evaluations of
subjective quality, price and buying intentions.

2.2 New Product Development in SMEs

Experience in developed countries shows that SMEs are a source of production and
technological innovation, the growth of creative entrepreneurship, and innovative, creating skilled
labor force and flexibility of the production process to deal with the rapid changes in market
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demand (Albert et al, 2001). Small industries more efficient than a large industrial in meeting
market demand quickly. Ability of the small industry is largely determined by a number of
factors, including human resources, mastery of technology, access to information, output and
input markets (Winch and Bianchi, 2006). New product development problems that are often
faced by SMEs, among others, related to deficiencies that arise due to resource limitations and
scope of technological capabilities, risks in response to market and technological opportunities
and to select the appropriate action at the right time in create new products as a major tanangan
for their management (Capon et al, 2000).

Small and large companies have different roles in new product development activities
dependent on the resources of knowledge and skills required (Howe, 2008). Small company has a
number of unique shades such as scarce resources, low influence on the market and informal
communication, which makes different from large companies (Dickson, 2010). SMEs are
adopting development of products which are used by large companies (Lasagni, 2012). Product
development is a part of the innovation that is essentially the conceptualization activity, as well as
ideas to solve the problem by bringing economic value to the company and social value for the
community (Cooper and Brentoni, 2004). New product development in SMEs are often departed
from a pre-existing, then given the value added or stems from things that look simple to listen to
the aspirations or consumer complaints, employees, and environment (Lasagni, 2012).

2.3 Process Innovation

Process innovation is the introduction of a new method of production; one that is yet to be
tested by experience in the branch of manufacture concerned. It is a process which can also exist
in a new way of handling a commodity commercially (Kirchain, 2011). Process innovation is an
aspect crucial to the success of any business. It is an integrated concept that involves changes in
the production process which is aimed at reducing the costs, wastes and lead time or at improving
production efficiency. Process innovation has a direct and immediate impact on the productivity
performance of SMEs (Freel and Harrison, 2006) and due to their organizational simplicity,
SMEs may be able to implement process innovation faster and at lower switching costs as
compared to the larger firms (Beneito, 2006). Allocating efficiency structurally stimulates
production factors to move from low productivity to high productivity platforms. Innovations
consists of the process by which firms master and implement the design and production of goods
and services that are new to the user irrespective of whether they are new to their competitors,
countries or the world. Innovation works to improve many large and small areas of product
design and quality productions, organization and management routines as well as marketing. It
includes modifications in the production process and techniques that collectively reduce costs,
increase efficiency, provide for human welfare and ensure environmental sustainability (Rizzoni,
2001)

Choi (2005) argue that in the case of Kenya’s apparel industry, it is imperative that
competitive advantage is linked to the advanced or specialized factors. Innovation has its sources
in a wide variety of places and in activities such as R&D, design production on the shop floor,
quality control and marketing (Chaney and Devinnei, 2002) investment in and mastery of new
equipment is still the most important way for technological learning leading to the improvement
of the production process.

2.4 Product Innovation

Schumpeter (1974) defines product innovation as the introduction of a new good; one in
which the consumers are not yet familiar with. It is a new quality of a good. Product innovation
also greatly influences businesses today. Product innovation is the introduction of new functions,
enhanced performance or the addition of new features into the existing products (Tappe, 2010).
SME’s face unrelenting pressure from powerful customers to lower prices and accept shrinking
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margins on sales. SMEs are thereby seeking revenue growth from new products and services.
Susman therefore recommends that companies must offer customers new products and services to
allow for a more efficient and effective use of products that they currently sell. Rameswamy
(2009) ascertains the fact that although only a small proportion of SMEs engage in innovative
activities, those that do so appear to have a higher yield for their effort especially in number of
new patents that are issued. Nooteboom further recommends that SMEs should pursue product
innovation strategies in emerging markets. Capon et al (2000) argues that SMEs often carry out
New Product Development process less completely or thoroughly compared to the larger
companies. Practically every product in the market today has been improved. These semi-new
products can act as replacements to existing products in a company’s product line (Choi, 2005).
The new product design plays a pivotal role in defining the physical form of the product
to satisfy customers’ needs. The design component entails engineering design such as
mechanical, electrical, software and industrial design such as aesthetics, ergo metrics and user
interfaces (Ulrich et al, 2004). Innovation development forms its basis on conducting customer
surveys and trying to identify particular customer needs for products which are largely
nonexistent (Monani and Kamau, 2009). The notion behind product development involves the
idea of slowly developing new products when the firm’s traditional market is about to become
saturated. Such products should ideally be developed based on customers’ needs and take the
form of a process of interaction between the marketing department, with its knowledge of the
market and with the ideas it gathers from the customers and then formulate a broad idea of a new
product. Cooper (2009) underscores the significance of a new product as a stimulus to an
organization’s growth. He argues that the competition posed by new products was far more
important than marginal changes in the price of existing products.

2.5 Key Success Factors in New Product Development in SME’s

What then are the critical success factors in product development the factors that drive
performance at the business unit level ? The study uncovered nine factors that distinguished the
better performing businesses, four factors in a very strong way. The top four are : (1) A high-
quality new product process. One that demanded up-front homework, sharp and early product
definition, tough go or stop decision points, and quality of execution and thoroughness, yet
provided flexibility (Hawskin, 2004; Trott, 2008); (2) A defined new product strategy for the
business unit. One in which : There were new product goals for the business unit; areas of focus
were delineated, the role of new products was clearly communicated, and there was a longer term
thrust (Thevenot, 2001; Lounsbury, 2003); (3) Adequate resources of people and money. Where
senior management had provided the needed people (and freed up their time for projects), and
resourced the effort with adequate R&D funding; (4) R&D spending for new product
development (Buckley and Mirza (2007); Zeng et al (2010).

This was the strongest common denominator among high performance businesses. Here
the term “new product process” means those steps, activities and decision-points that new product
projects follow from idea to launch and beyond. A word of caution here: The mere existence of a
formal product development process had absolutely no effect on performance; there was no
correlation at all between merely having a process and performance results. So those companies
that mistakenly believe they can “go through the motions” and re-engineer their new product
processes are in for a big disappointment. Having a process did not seem to matter; rather it was
the quality and nature of that process building in best practices that really drove performance.

The process included sharp, early product definition, before development work began.
Failure to define the product—its target market; the concept, benefits and positioning; and its
requirements, features and specs—before development begins is a major cause of both new
product failure and serious delays in the development cycle. Some companies, such as Hewlett-
Packard, have placed major emphasis in their Phase-Review Process on getting the product

Faculty of Engineering

. . . -C24-
Universitas Muhammadiyah Surakarta



'l'hL‘ 3" International Conference on Engineering, Technology. and Industrial Application

Surakarta, December 7" 2016
definition pinned down before a formal development project is approved (Meredith, 2013). This
definition, of course, is based on facts, rather than hearsay and speculation; hence the need for a
solid up-front homework phase. There was a focus on quality of execution, in which project
activities were carried out in a quality fashion. An emphasis on quality-of-execution in many
firms came about after internal studies revealed that too many projects suffered from weak,
inconsistent work, some of the most deficient areas being the market-related ones (Najib and
Kiminami, 2011). Top performing firms work at improving quality of execution of key tasks and
activities throughout the process, from idea generation right through to launch (Urlich, 2004).

3. Managerial Implications

Top performers possess a product innovation strategy, driven by the leadership team and
its strategic vision for the business. Notably, even today, about half of businesses lack key facets
of this strategy! This innovation strategy consists of a number of elements, including the
business’s goals for product innovation and how the business’s new product effort ties into its
overall business goals. Arenas of strategic focus where the business will focus its R&D efforts are
also a part of the innovation strategy, along with how the business plans to win in each area
Lasagni, 2012). Attack plans include strategic stance, entry strategy and alliance strategy (for
example, P&G’s strategy of “connect and develop” or working with partners to develop new
products outside the corporation). And the innovation strategy includes the product and
technology roadmaps which spell out the major development initiatives (for example, HP maps
out its major developments over a five to seven year time horizon).

A second common denominator of top-performing businesses is making sure that the
business has the necessary resources available for NPD, both funds and people from all functional
areas. But deep pockets is not the only driver of high performance; rather, astute investment of
these resources is key too: top performers have a portfolio management system that helps the
leadership team allocate these resources to the right areas and right projects the right mix and
balance of NPD investments, and a strategically aligned portfolio (Trott, 2008).

Strategic buckets is a method designed to allocate resources to the right strategic arenas
and to achieve the right balance of projects. The best performing businesses have a different
breakdown in the types of NPD projects, with a much higher proportion of bolder, larger and
riskier ventures than do poor performers (Balachandra, 2004). Performing firms also maximize
the productivity of their R&D spending: they ensure that funds and people are focused on high
value projects. The best firms rely on several powerful methods scorecards, the productivity
index, and real options to select and prioritize their new product projects (Urlich, 2004).

Most firms have implemented a gating or stage gate idea to launch new product process.
But there is great variability among companies in how well the process works (Monani and
Kamau, 2009). The top performers have a well-crafted, robust new product process in place, one
that drives NPD projects from idea to launch and beyond; their process emphasizes up-front
homework, voice of customer input, quality of execution, and performance results metrics. NPD
process and practice discipline in its implementation; they have also streamlined the process in
the last ten years, making it flexible, adaptive and scalable (Cooper, 2001)

4. Discussion and Conclusions

Drawing on the empirical study it can be concluded that small and micro firms encounter
various problems within the frame of realizing innovation processes. In particular, limited
financial resources, a lack of time as well as knowledge may cause disadvantages with respect to
larger firms. Furthermore, huge difficulties concerning capabilities in the areas of marketing,
distribution and sales, could be identified, which may increase the risk of innovation failure
dramatically. According to existing literature also structural disadvantages (Zeng et al., 2010),
missing economies of scale and scope (Blundell, 1999), difficulties in networking, inadequate
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capacities and their specialized knowledge basis (Beneito, 2006) can have negative effects on the
innovation capability of small and micro firms.

The surveyed small and micro firms may have the pre requisites for the adoption of a
more open oriented innovation process. They are already strongly customer-oriented as they often
provide unique products, which require high customer participation. Hence, unlike their larger
counterparts they are used to collaborate directly with their customers and to perfectly respond to
their needs. Not only managers are the driving forces behind the generation and development of
new ideas, but also customers, employees and other corporations are accepted as sources for
invention. This study supports theoretical assumptions, which point out that small and micro
firms have recognized the to overcome their difficulties within the innovation process (Buckly
and Mirza, 2007). In the procedure of finding more adequate and open workflows and processes,
they are even willing to test and if necessary, to follow latest technology and Internet trends.

Furthermore, the prerequisites of the surveyed firms are very good for the strategic
application of new open innovation tools which can help them in overcoming some of their
natural limitations and therefore increase their significance in the competitive landscape (Mowery
and Rosenberg, 2008). Moreover, via the application of external knowledge sources the entire
innovation process can be accelerated and improved and missing competencies and knowledge
can be compensated.

However, our findings also highlight that despite their superiority regarding invention
and idea generation, SMEs are often stretched to their limits at the commercialization stage.
Consequently, SMEs should attach importance to the latter phased of the open innovation model
(Thevenot, 2001) and focus more on either brining some of their new ideas successfully to the
market or finding new markets for exiting products and technologies. Out bound open innovation
activities could offer new possibilities to apply and market inventions and good ideas effectively,
even if they cannot be realized internally. Through the use of online initiatives and platforms
small and micro firm might be further able to get help and support in solving their marketing and
sales problems, as these initiatives represent cost-effective possibilities for strengthening this
knowledge-base and capabilities (Howe, 2008).
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