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Abstracts: Cepatnya pertumbuhan penggunaan internet telah menampak-
kan sejumlah keterbatasan kemampuan dari Internet Protocol (IP4), yang
digunakan saat ini. Keterbatasan jumlah IP menjadi masalah utamanya,
. disamping kelemahan lainnya seperti keamanan dan QoS. Hal ini perlu
, (Online), diatasi sebagai antisipasi terhadap kebutuhan sekarang dan masa depan
akan IP. IPv6 diperkenalkanlah untuk mengatasi hal ini. Meskipun telah
dilebih dari satu dekade diperkenalkan akan tetapi adopsinya masih
masi. Informatika. sangat rendah sehingga menjadi tantangan bagi perkembangan internet.
Penelitian ini dilakukan untuk menginvestigasi permasalahan adopsi
IPv6 di Indonesia dengan menggunakan dua tahap awal dari Roger
innovation-decision process model. Penelitian ini mencoba menggali

, ing dan

?;ufr‘;m;ggg tein faktor-faktor yang mempengaruhi adopsi IPv6 pada komunitas internet di
, e 2"(1),618 Indonesia. Manfaat dari penelitian ini diharapkan memberikan masukan
Septem )- guna meningkatkan adopsi IPv6 itu sendiri. Dari hasil penelitian

’ didapatkan bahwa kepedulian atas IPv6 cukup tinggi diantara praktisi
dengan PHP dan TIK dan persepsi tentang kehadirannya positif, utamanya pada
keuntungan relatif dari teknologi tersebut.
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1. INTRODUCTION

PHP. Elex Media When it was first designed during the 1970s, nobody could anticipate that
' ' the Internet would become as widespread as it is today. It has become central to
* many aspects of life in modern societies and many human activities now rely on
PHP dan E this technology. Government institutions, education, business and non-profit
28 organizations and individuals all use the technology on a daily basis. It has created
new communication modes in which geographic boundaries are increasingly

aboratory. 2002. meaningless. :
edia Komputindo. - The Internet is described as a global set of interconnected networks that
~ support communication between computers all over the world (Bradner, 1996). All
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devices on the Internet are identified by a unique 32-bit number known as an IP conquitants, deployin A ;
(Internet Protocol) address, which in theory can provide for up to 4.3 bmion'infrash'ucm’re and stg b{lew pOh_
devices, and far fewer in practice due to overheads in address allocation schemes.  (Fichman, 2004) oroing possi
However, the explosion in the Internet’s popularity since the 1990s has Ad thind l;arrier p =
rendered this 32-bit address space insufficient, and address shortage has bECOME by ckward compatible wfih l;;i;exve
the main issue facing the IPv4 (Bohlin and Lindmark, 2002). The current ¢, connect to [:)ther del' P
projection by the Internet Assigned Numbers Authority (IANA) are that remaining gtrategies have been :l;(;% uzmg
address space will be exhausted at some time during 2011 (JANA, 2008), although stacking and pr otoco{) - s ls e
in reality the date is likely to be sooner due to panic buying behaviours that are yrevent ICT professi onalsax;: )
impossible to model (Huston, 2005). Address space consumption may also be more GtidedibyRogess’ ;) 911; ; =
rapid than predicted due to the increased demand for IP connectivity from non- the awareness g;n d gr o t(‘ ) fl
traditional devices such as smart appliances. ordento leaniiace l:ibOutphl T ﬂ?
To address this weakness in IPv4, a new, enhanced version known as IPV6 the literature — may be i nhil())"t’{ eﬁ
was developed in the 1990s. IPv6 provides a 128-bit address space, allowing for a inform the Indonesian Interlnleligco

esses: 3.4%10% unique addresses — easily enough to cater for likelihood of successful adoption ir

huge number of addr

continued expansion of the Internet for the foreseeable future. Additionally, IPv6 Rogers’ theory is reviewe

also addresses other IPv4 weaknesses such as its poor security, its inability todiscussion of the research questios
management findings and analysis. The pape

provide Quality of Service (QoS), and complex network
concludes with some recommendat:

requirements.
With many features offered, [Pv6 is the answer to the majority of the

problems and is believed as the long term solution (Bouras et al., 2003). Indeed,
eventual worldwide adoption of IPV6 is seen as inevitable, and early adoption may?-

be an issue of strategic national importance (Dell ef al., 2008). Nevertheless,
although IPv6 has been available for more than a decade and offers many?.1  Diffusion of Innovation The

advantages, its adoption has been negligible.

There are several barriers to IPv6 adoption that have been observed in other There have been several :
countries. The main barrier comes from the use of Network Address Translationechnology adoption and to develc
(NAT), which was introduced in the 1990s and allows a whole network to connectinderstanding of IT adoption (Ro
to the Internet while using only a single IP address. NAT has been extremelyncluding Theory Reasoned Action

successful in slowing the consumption of IPv4 addresses. However, NAT was\cceptance Model (TAM) (Davis,
never intended as a long term solution (Chown ef al., 2004), and it does introduce 995) and the more recent Internet |
erver, which Rogers’ Diffusion of Innova

its own probléms. First, it forces all traffic to pass through a NAT s

introduces performance bottlenecks and extra network maintenance costs. Secondomprehensive framework to addr

NAT breaks the “end-to-end” assumption of the Internet, making it difficult toﬂdi‘(idual decision makers. DOI tt
nd issues and as a consequence

deploy many services via NAT servers, and impossible in some cases. U
The cost of migration to IPv6 is also a major factor in slow IPv6 adoptioncademic disciplines, public agenc:
(Bohlin and Lindmark, 2002; Hovav et al., 2004). Costs involved not only includel.> 2004). The core idea behind

upgrading hardware and software, but training, hiring experienced workers onigrates from creation to use. R

LITERATURE REVIEW
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consultants, deploying new policies and procedures, establishing supporting
infrastructure and absorbing possible losses in productivity during the transition
(Fichman, 2004).

A third barrier is perceived compatibility issues. Because IPv6 is not
backward compatible with IPv4, problems could occur when devices with IPv4 try
to connect to other devices using IPv6 and vice versa. A number of transition
strategies have been publicised since the mid 1990s, including tunnelling, dual-
stacking and protocol translation, but perceptions of mcompatibility could still
prevent ICT professionals from seriously considering IPv6.

Guided by Rogers’ (1995) innovation diffusion theory, this study explores
the awareness and perceptions of IPv6 in the Indonesian Internet community in
order to learn more about how these barriers — and perhaps others not identified in
the literature — may be inhibiting IPv6 adoption Indonesia. Thus, the paper aims to
inform the Indonesian Internet community with the objective of increasing the
likelihood of successful adoption in Indonesia sooner rather than later.

Rogers’ theory is reviewed in the next section. This is followed by
discussion of the research questions and method, and subsequent presentation of
findings and analysis. The paper notes limitations of the current study and
concludes with some recommendations both for practice and future research.

2. LITERATURE REVIEW

2.1 Diffusion of Innovation Theory
There have been several attempts both to extend existing theories of
technology adoption and to develop new theoretical perspectives to gain a better
understanding of IT adoption (Rogers, 1995; Davis, 1989, Hovav et al, 2004),
including Theory Reasoned Action (TRA) (Fishbein and Ajzen, 1975), Technology
Acceptance Model (TAM) (Davis, 1989), Diffusion of Innovation (DOI) (Rogers,
1995) and the more recent Internet Standard Adoption (ISA) (Hovav et al, 2004).
Rogers’ Diffusion of Innovation theory is used in this study because of its
comprehensive framework to address the issues affecting adoption decisions by
individual decision makers. DOI theory has relevance to a wide range of industries
and issues and as a consequence has been highly popular in a wide variety of
academic disciplines, public agencies and private firms for many years (Hovav et
al., 2004). The core idea behind DOI theory is the way in which a new idea
migrates from creation to use. Rogers (1 995) argues that this process i§ not
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: ial adopter must first discover aNy po ropiant to adopt it (Igbai

instantaneous; it takes tme asb “fﬁt‘;"‘ :;:Elle to :l:iopt the idea and eventuallyniap iy, ihe possibility of 1

innovation, be Persu_a(.jed iy lab::ls this process the innovation decisiONyhen users consider adopting an i
implement that decision. 11{ogers , vill yield a benefit or a detriment.

process, illustrated in Figure 1. educes risk (Rogers, 1995), and tt

. nd trialability (Hovav and Schuf

ften requires significant invest:

overnment. In the case of IPv6, ¢

c;":::di:um ave strong government support
-;_ %mwomkmme pportunities to first observe the in
Rejection

Continued rejection \dividuals can see the result of th

iey are more likely to adopt. Us

atebil nd to adopt a new technology o

Fi : mxzion of Innovation Model (Rogers, 1995) dssibility to observe others experi
igure 1.

" Given the lack of IPv6 deployed world-wide, the I‘echnqlogﬂZi :l:f:g; h,:s e o [PV G iAot
ven > us in
yet reached the decisi0}l St:;lge 1?:01::1?;; ;:dep;mT;Zio?lcsmgm. The knowle(.ig For the past several'y_mrs, d
primarily concerned with the hich people become aware of new technologicithough IPv6 has been available f
stage refers to the ways 1n Wiich pe nomic, personality and communicatiov6 adoption process is very slow
innovations, and focuses on SOCi0-€Cco hich have compared and contrast,
characteristics of the deglsm_-makcr. isations proceed beyond the knowleds [Pv6 (Hovav & Schuff, 2005; ]
In cases where mleldl:}?;t (I)Ir,vg?;:a:@imblc if they are to eventually adohniah, 2003, Bouras et al, 2003).
stage, they must be p;;i;at‘fiers to ways in which a favourable d:)r :;flavngci:’nme categories which are summariz
it. The persuasion Sed - = ¢, indivi S ,
;tt‘ﬁmde tg:vard ﬁl? imomonvfﬁ?:nai%a:;?;;n f;l;:s nslt:ri dctaileq informatio.1 The Supplementary Technol
more lgvglved with thrc:;d nno e eestaidy Pengsion. 10 adopt an mnovatlontl - .
about it in order to reduce 1995): 1) Relative advantage — whether The ability of networking ven
affected by five factors (Rogers, jvantage — can be measured in cconoMDR, DHCP and IPSec) has been ¢
innovation will give the adopter an ad ence and satisfaction. Previous empiric)2). As mention earlier these tech
terms, social prestige factors, or conven; lays a particularly important role 1l as creating new other problem.
studies suggest that relative advantagid;’ or technology (Teo et al., 1999, Motld implement these methods as w
determine the level of ’dx.ﬁ'usnon a nzewcoinpaDT’ility — whether the innovation  According to Chown et al (20
and Kim, 2001; Achjari, 2003), ) on — includes compatibility with existiced to deploy NAT. NAT also car
compatible with the adopter’s é)l’gmle uxior experience and values (Agarwal 3ore several hosts must share a sin
work practices, preferred work sty ;u%i]ity results in lower switching costs, inology to resolve the IP addres
Karahanna, 1998). Increased 00“;3 in implementing the innovation. Those WT has been so successful in slowi
Complexity — the dlfﬁsctz::ly i;n‘t,;ivco nll;llgpmd beyond their ability to implemeer intended as a long term solutic
believe that a new sy:
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fst discover an .y pe refuctant to adopt it (Igbaria and Iivari, 1995, cited in Achjari, 2003), 4)
vand eventually pip iy — the possibility of trialling an innovation before committing to it.
wation deciSiONgp., ysers consider adopting an innovation they face uncertainty as to whether it
will yield a benefit or a detriment. The possibility to conduct an experiment or trial
reduces risk (Rogers, 1995), and there is a significant link between early adopters
and trialability (Hovav and Schuff, 2005). However, to provide this capability
often requires significant investment, and often support from consortia or
government. In the case of IPv6, countries such as Japan, China and South Korea

o have strong government support to deploy IPv6, and 5) Observability —
continuance ypportunities to first observe the innovation and learn from others’ experiences. If
ftinued rejection ndividuals can see the result of the implementation of an innovation from others
hey are more likely to adopt. Users in the late majority and laggard categories
end to adopt a new technology only after it has been widely adopted, and the
995) sossibility to observe others” experiences is maximized (Hovav ef al., 2004).

y clearly has not2  The Problem of IPv6 Adoption

his study is thus

. The knowledge For the past several years, debates have arisen over the existence of IPv6.

ew technologicalithough IPv6 has been available for several years with its strengths and benefits,

| communicatiolpy6 adoption process is very slow, less than expected. There are many articles
vhich have compared and contrast, analyzed, estimated and calculated the benefits

i the knowledgef 1Pv6 (Hovav & Schuff, 2005; Bohlin & Linmark, 2002, Hovav et al, 2001,

 eventually adoplinniah, 2003, Bouras et al, 2003). Several barrier issues of the adoption fall into

+ or unfavourablome categories which are summarized in following section.

dividuals becom«

ailed informatioi2.1 The Supplementary Technologies of IPv4

an innovation I

ie — whether tht  The ability of networking vendors to create optional technologies (e.g. NAT,

ared in economiqDR, DHCP and IPSec) has been one of major barrier for adopting IPv6 (Emigh,

'revious empirica)(2). As mention earlier these technology are used to solve IPv4 shortcoming as

important role tell as creating new other problem. Unfortunately, many organizations around the

it al., 1999, Mooiorld implement these methods as workaround to IPv4.

the innovation 1 According to Chown et al (2004) that 70% of Fortune 1000 Companies have

ility with existinjrced to deploy NAT. NAT also can be found in most of small and home network

ues (Agarwal anhere several hosts must share a single IP address. Most of countries deploy NAT

witching costs, 3chnology to resolve the IP address shortage (e.g China, Indonesia, India etc).

ation. Those WhAT has been so successful in slowing the IPv4 address shortages although it was

ility to implemesyer intended as a long term solution (Chown et al, 2004). It’s argued that NAT
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- moment. This happens because vendors and services provi

has destroyed a key benefit of the Internet, preventing peer to peer communication  g;j

: /) ince th
The introduction of Classes Inter Domain Routing (CIDR) also createich [Pv6 theef;e:l;:nrgany“usen
complication in packet routing and increases routing table size (Weiser, 2001) anigeor of a’l kot nfrasu-vlvlt:tu:?

this will affect the decision routing.
2.4 A Reluctant of Moving

2.2.2 A High Switching Cost
g ! . , 23 . The slow adoption of IP
The cost of moving is the major factor of causing the slow adoption (Bohlifrastructure (e.g. routers, NAT
& Lindmark, 2002; Hovav et al, 2004; Pau et al, 2002). When users move to othegg of pmchasing o h, v :
technology, they need to invest to the new technology. With most of internet use€fy are satisfied with th‘ o
still use IPv4, the switching cost will be very huge. Other cost, besides replacingg, |
hardware and software, which should be considered includes expenditures f0 Another reluctant is com
training, hiring experienced workers or consultant, deploying new policies anyntry in IT. It can be seen fre
procedure, establishing supporting infrastructure and absorbing losses  ihuff, 2003). Additionall IP\(;(
productivity during transition (F ichman, 2004). iile [Pv6 globally implgr,nente
Many governments have provided incentives to encourage the transition t4resses in the world compare t
IPv6 (Dell et al., 2008): South Korea (Hill, 2006), Malaysia (Rao, 2003), the UShreover, since there are sl:ill .
(Strauss, 2005), Japan, China and various European countries (Hovav and Schufmpani% in that regional do ‘f(
2005) have all encouraged the deployment of IPv6 in various ways. 02). Conversely, Japan and
Indeed, government incentives are thought to be essential to “[get] the IPVintries intensive’ly promote
bandwagon rolling” (Bohlin and Lindmark, 2002: 104). In order to determine Whientives or supporting regulatic
kind of incentives would be most fruitful in an Indonesian context, this stud
focuses on the perceptions and attitudes of relevant ICT practitioners towards IPV(.5 Compatibility Issue
k of Infrastructure and Awareness From Consumer and Vendors  Another problem is conc
’ 1 sause IPv6 is not backward c
IPv6 adoption process 1S also slowed down by fact that there are not maknt with IPv4 tries to connect
infrastructures, services and network devices available that support IPV6 at tompatibility increases the co
ders are hesitant ity to test, observe and qu:

support IPv6 without hearing demand from customers. In the other sidg2). Although dual stack or
corporations do not have motivation to invest when they see slow progress shovomes burdensome for route
by their competitors and service providers (wait and see) (Hovav & Schuff, 2005)tocols and maintain double rc
) d " The problems discuss abc
Awareness of IPv6 existence could be another problem n adopting IPvport the research. The resear
Siniah (2003) argues that 1il in the following section.
“Many of the end users are not aware of the changes that is taking
place in the world especially IPv6 and because of this, the importance
of IPv6 remains unknown and this create lack of demands for IPv6”

2.23 Alac
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nication. Since there are many users that are not familiar with emerging technologies
createSych [Pv6, the demand will remind low and this factor has correlation with the
001) andyctor of a fack of infrastructure and support for IPv6 (Siniah, 2003).

2.4 A Reluctant of Moving

- The slow adoption of IPv6 is also caused by heavy investment in IPv4
1 (Bohlityfragructure (e.g routers, NAT, IPSec, etc) and benefits of IPv6 do not justify the
210 othelpst of purchasing new hardware (Bohlin & Linmark, 2002). Hence, companies
met USCTSat are satisfied with their current network infrastructure are reluctant to mi grate to
replacin®yg.
tures fol  Another reluctant is come from the United State of America, as the leading
icies a‘}dmmtry in IT. It can be seen from no financial and regulatory incentive (Hovaf &
0sses  Mchuff, 2003). Additionally, IPv6 can threaten their position as a technology leader
thile [Pv6 globally implemented. Together with Canada, the US has 70% IPv4
psition t@dresses in the world compare to Europe 17% and the only 10% rest of the world.
the US Ajoreover, since there are still plenty of IP addresses in the North America, many
d Schuffympanies in that regional do not see that IPv6 adoption is a main priority (Gwin,
002). Conversely, Japan and most of Asian countries as well as European
| the IPVéuntries intensively promote the implementation of this standard by giving
nine Whaicentives or supporting regulation.
his stud)
wds IPv62.5 Compatibility Issue

endors Another problem is concerned about compatibility and migration issues.
ecause IPv6 is not backward compatible with IPv4, a problem will occur when a
not manjent with IPv4 tries to connect with servers on public IPv6 and vice versa. “This
6 at thgompatibility increases the complexity of the upgrade process and reduces the
lesitant tflity to test, observe and quantify the benefits of IPv6” (Hovav et al, 2004:
ther sidQ82). Although dual stack or translation has proposed to answer this issue, it
¢ss shoWicomes burdensome for routers or bridges since they need to deal with two
1, 2005)-otocols and maintain double routing tables,
The problems discuss above are formulated in form of survey question to
ting IPVépport the research. The research questions and objectives are described in more
tail in the following section.
king
mce

»
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3.  METODOLOGI PENELITIAN rould have knowledge about wh
w

, eco.nd, Internet-related communi

’lf’ in the diffusion of IPv6. Hova

- . . . ) 1it who make the adoption decisi
¢ aim of this research was to determine which factors may influence tach in ICT areas were incl de‘;SI
ncluded i

[Pv6 from the perspective of end users in Indonesia. In this contelevant knowledge to their stud
1r studeni

adoption of
«end user” refers to ICT professionals responsible for making or influencing a8 MgiRs essurement’ scil
- scales er

decision to adopt IPv6. The principle research questions were as follows: 1) Whidies. Participants :
was the level of adoption IPv6 in Indonesia? And 2) What was the perception rvey items ul;?:g :V;r :.reql{lre(;
€-point

the IPv6 among IT prof&ssionals in Indonesia? ongly a : k
Based on these research questions, the following key research objectiwati,gllgy togdr;;er:‘;ea:;:cltss mf ::e]
or the

were developed: 1) To investigate whether ICT prof&ssionals in Indonesia knoWrvey items were informed b
Yy pas

the existence of IPV6, 2) To understand what factors have caused low adoption
[Pv6 in Indonesia, 3) To explore the nature of the relationship between each
these factors and the resultant level of IPv6 adoption and diffusion in Indones  DISCUSSION

and 4) To inform future planning and promotion of [Pv6 in Indonesia.
The benefits of this research are both practical and theoretical. In a practi  The surv
articularly in Indonesia, t0 pyears of age_eylf t:?gfg (?S(Zsiﬁ?t(

sense, this study is useful for competent parties, P

future efforts such as government policy, promotional campaigns, and O Own how man .

Pv6. From a theoretical perspective, the current researesponses is c())’ns p?gg!:br]?::]geg] ‘
€

increase the adoption of I
adds further support t0 Diffusion of Innovation theory, particularly its first pha  Responses were dominated
nate

of knowledge and persuasion. It was also expected to provide important e I gt 12
into determinant factors of the IPv6 adoption amongst Indonesian inteswve. 43% of responses o
community as well as to know the current level how people know and aware all 19% from ISPs. This Vi‘;efe i
community s ich IPv6 development ar(ignsc;;
versities and ISPs rather than «
ntry with low Internet penetrat
' vw.InternetWorldStas.com, 200«
b-based survey. This method Indonesian study was not repr

This research was carried out using a W€
chosen because it can provide high accuracy and external validity (Neuman, 20esentative of organisati
tical benefits such as low cost and high flexibi BEAREISIONS Relcs

and because it has many prac
The Internet is widely used among the target demographic, 1. Indonesian  Knowledge

ractitioners, so the possibility of sample bias was low. The survey was condu

in 2005. Statistical data analysis techniques were used to analyse and interpre Rogers (1995) describes th:

data collected. e comes. aware ?t
Participation in this research was opened to Indonesian ICT practitiongly indicated that most res o (;

Internet-related communities and academic staff members who teach in ICT rewhy it was developed (88;3‘11

areas. First, ICT practitioners such as network administrators were selected bec
they were directly ‘involved with Internet Protocol. Ideally, these professi
226 Jurnal Iimiah MATRIK Vol.10 No.3, Desember 2008:21 g.23nology Diffusion: Barriers to IPV6
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would have knowledge about what IP was, its configuration and related issues.

Second, Internet-related communities such as ISPs also play a central important

role in the diffusion of IPv6. Hovav and Schuff (2003) argue that ISPs are arl)ogical

unit who make the adoption decision for the IPv6 standard. Third, academics who
ors may influence thteach in ICT areas were included in the survey because of their potential to diffuse
iesia. In this contextrelevant knowledge to their students who would potentially work in ICT industry.
ing or influencing th The measurement scales employed in this study were adapted .from past
e as follows: 1) Whatudies. Participants were required to express their agreement or disagreement with
was the perception Ourvey items using a five-point Likert scale ranging from strongly disagree to

strongly agree. The items in the questionnaire were divided into six categories
gy research objectivéelating to different aspects of the knowledge and persuasion stages; the individual
s in Indonesia know Gurvey items were informed by past literature as shown in Appendix A.

iaused low adoption 0

nship between each ¢

diffusion in Indonesti,  DISCUSSION

‘ndonesia. 4

ieoretical. In a practic The survey attracted 90 respondents, most of who were aged between 20 and
ly in Indonesia, to pli years of age. It is not possible to calculate exact response rates because it is not
impaigns, and so on nown how many people received an invitation to participate; however, the number
ive, the current researf responses is considerable and the results are therefore considered to be reliable.
dicularly its first ph_ﬂs' Responses were dominated by network administrators (29%), academics
svide important insigh8%) and IT managers (12%), reflecting the targeted sampling strategy described
gst Indonesian interbove. 43% of responses were received from education and research institutions,
& know and aware abad 19% from ISPs. This is consistent with the current situation in Indonesia in
hich IPv6 development and deployment are likely to be carried out by
riversities and ISPs rather than other organisations. Indonesia is a developing
untry with low Internet penetration in general; a recent estimate is only 3.4%
rww.InternetWorldStas.com, 2004). For this reason, although the sample used in
survey. This method ve Indonesian study was not representative of society at large, it is considered
validity (Neuman, 200presentative of organisations relevant to the potential diffusion of IPv6.

cost and high flexibili
phic, 1.e. Indonesian I Knowledge

[he survey was condud ' : ¥ b,
» analyse and interpret!  Rogers (1995) describes that the knowledge stage as the phase during which

individual becomes aware of the innovation’s existence. The survey result
jan ICT practitionongly indicated that most respondents (88%) were aware of the existence of IPv6

;n:;sho teach in ICT reld why it was developed (88%). Finally, 76% of respondents believed that IPv4
\tors were selected be.ca A

ior
Jeally, these grotess ¢ 'hnology Diffusion: Barriers to IPV6 ... (Dedy Syamsuar & Peter Dell) 227
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address space exhaustion was likely to occur in the near future, indicating that the .

was high agreement with the main reason behind the development of IPv6. - i‘;:ﬂ:;ég:edﬁ::“ eselcligges
Similar results are obtained when responses t0 «knowledge” questions ‘he technology, and e
further analysed according to job- title and organisation type. 96% of netwc £y, ‘and woulld benef
administrators, 81% of academics and 91% of IT managers had knowledge of t  persuasion

existence of IPv6.

People in such occupations are likely to be influential in the adoption 2 The di : ;
diffusion of IPv6. Network administrators are involved with network issues in mrﬁmnzgxgi;l;i?:ﬁ:h“;% IIII;V: v
daily activities, and may have first-hand experience of IP address problems, as Wyre. Only 16% believed thv a
as routing difficulties and security issues. IPv6 solves these problems, S0 awarener-Domain Routing) woul :t te
among this profession is likely to come with positive perceptions of fieved that IPv6 w: ag ‘i 0‘:13 S?
_technology. Academics are also important position in diffusing the knowledge & [Pv6 should be im lepn(: tntd i

information of IPv6 to their students as well as conducting research into Felesomewhat Parfdoxiez]-en;

implementation. Finally, IT managers are vital in terms of their involvement; not yet timed to adopt it.c 3
determining policies related to ICT. In short, these findings indicate that 2 V. This paradox is [;) oyt
number of relevant ICT professionals in Indonesia are aware of IPv6. Giinglll¥e iDespite the fazt ﬂ;l)a

Similarly, 92% of responses from educational institutions and 94%t of ownership (TCO) due t .

responses from ISPs had knowledge of its existence. Hovav el al. (20namic Host Configuration P Ot
reasonably suggest that ISPs are important part to success of diffusing IIPv4 (Liu, 2006), almost hal ;04(
technology, so this finding is also a positive sign for the eventual diffusion of lleved that IPv6 “’, il involve(hi
in Indonesia. noted here that past research h
Indeed, several Indonesian ISPs have implemented IPv6 test-beds in redeveloped countries (Bohlin an
years and even provided IPv6 services to customers, albeit on a limited basis. ‘ortance ina developing cour <
national backbone is also capable of carrying [Pv6 traffic. These factors indic The importance of cost ist%
that Indonesia is ready to adopt the technology more widely. However, Witht) reported that they would a
customer demand adoption will remain low; though most relevant ICT professiidy was provided. The opportu
know of the existence of IPv6, 37% of respondents had not heard of any case! also important: 79% orf)'pres
IPv6 being deployed in Indonesia. sion to adopt IPv6, while 90(;
) In summary, responses indicate that relevant ICT practitioners in Indontbe important. : |
have a high level of knowledge of IPv6. Factors influencing the knowledge st It is possible that reluctance

are summarised in Table 1. ort from vendors. Although 1

Tablel. Factors Influencing the Knowledge Stage >ndents understood their vendo

Level of awareness ::‘::Itiﬁ::er:wmw was bigh among relevant IC Of: respondents who were un

Need for IPv6 —— N fajority belicved IPv6 was meccssary in the long rh -narised in terms of Rogers
1asion in Table 2, below.

relatively few belicved that NAT/CIDR would solve probler
Perceived need for IPv6 attributed to Pv4 address space shoris Notes: 1) CIDR (Classless

¢ o r&ﬂxer than other el:dt:; (performance, security). s and allows more efficient all
rgency o A ajority believ IPvéd_ address-space exhaustion wolocated b
oceur in the near future. Siguusedjaddrosses,
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Finally, these results suggest that promotional efforts from government or
other organisations do not need to spend time and effort pmmotmg basic awareness
of the technology, and would benefit from focusmg on persuasion.

4.2 Persuasion

The difficulties facing IPv4 were believed to be of an urgent nature, and 76%
of respondents believed that [Pv4 address space exhaustion would occur in the near
future. Only 16% believed that technologies such as NAT or CIDR (Classless
Inter-Domain Routing) would solve IPv4’s problems. Although almost 75%
believed that IPv6 was important for their organisation’s future, only 39% believe
that IPv6 should be implemented at the current time. The prevailing perspective
was thus somewhat paradoxical; IPv6 is a highly important and pressing issue, but
it is not yet timed to adopt it.

This paradox is perhaps partly explained by perceptions of the cost of
adopting IPv6. Despite the fact that continued use of IPv4 may have a higher total
cost of ownership (TCO) due to the use of technologies such as NAT, DHCP

namic Host Configuration Protocol) and security tools to address shortcomings
~ of IPv4 (Liu, 2006), almost half (47%) of the respondents in the Indonesian study
believed that IPv6 would involve high costs, while only 25% believed it would not.
Iti noted here that past reswrch has noted the importance of switching costs, even

was also 1mportant. 79% of rtspondents indicated this would influence their
decision to adopt IPv6, while 90% felt the provision of adequate training would
also be important. 3
Tt is possible that reluctance is due in part to lack of information about IPv6
ort from vendors. Although most major vendors support IPv6, only 58% of
res pondents understood their vendors’ IPv6 capabilities, and there was a fairly high
evel of rwpondents who were unsure in this regard (33%) These findings are
ummarised in terms of Rogers’ (1995) five generic factors that influence
persuasion in Table 2, below.
: Notes: 1) CIDR (Classless Inter-Domain Routing) was introduced in the
1990s and allows more efficient allocation of IP addresses by reducing the number
of allocated but unused addresses, and 2) DHCP (Dynamic Host Configuration
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Protocol) is widely used in IPv4 networks to centrally allocate IP addresses typpelling and protocol lati
computers on a network. This requires maintaining a DHCP segver. This iietworks in operation and shara '
unnecessary in IPv6 networks due to its auto-configuration capability. PR a8 opportimities 1o triale r;

Table 2. Factors Influencing the Persuasion Stage

»  CONCLUSION

Factor Influencing g
Persuasion Stage Finding
" Majority believed IPv6 will be an important technology for :

eacivs advaitge their organisation. High dissatisfaction with IPv4, suggesting According to discussion abo

| that retaining IPv4 might be disadvantageous. The advantage 1) This study has found that
i of IPv6 was perceived to come af a high initial cost, however. professionals is high an

i ' Majority believed that IPv6 will not pose compatibility positive. Further, th

‘ Compatibility problems with IPv4, although only 35% of respondents were VS EIUEERICISINC
confident of compatibility with applications. p&?rcelved relative advanta
trial the technology and ol

High degree of uncertainty regarding the complexity of IPv6,

and up to one third or more respondents may have a perceptions of its compatit

Complexity knowledge barrier increasing the perccived complexity of as are perceptions of its co;
IPv6. 2) Thus, i
6. i1 3 - , In order to persuade
_ S Majority wanted training and the opportunity to experiment : P
Trialability e e be beneficial to focus pe
adopti observe and trial the te

Majority of respondents were “late-majority” or “laggards”.

Observability
compatibility and ease of

These findings indicate that in terms of Rogers’ model of diffusion « ICT professionals are also
IPv6. Bohlin and Lindmar

innovation, relevant Indonesian ICT professionals remain largely at the persuasic

stage. Although they had basic knowledge of IPv6 and the problems it addresse encourage potential adopt
many respondents lacked detailed knowledge of key aspects such as vend( pr 0V§d3d such incentives.
support. Further, the majority of respondents were yet to be persuaded to ado| consider such efforts, poss
IPv6 and were not actively seeking information about it. In terms of Roger above by supporting orgs
terminology, the majority of respondents (61%) were either “late-majority” | providing training to cow
“laggards”, and will adopt IPv6 only after is already widely adopted. c{)mplez(.

In this respect, Indonesian ICT professionals are not dissimilar to those | 3) Limitations: First, this stud
other countries. Liebowitz and Margolis (1994) describe how network externaliti open to ICT practitioners,
influence the decision to use a technology — in this case the disadvantage incurrt rt_alated arcas. There is so
due to the perceived incompatibility with IPv4 inhibits most users from adoptir single participant could cor
IPv6. was no means of controllir

low. Another source of sa

Promotional efforts in Indonesia should address the concerns described A ner
this section to encourage persuasion among Indonesian ICT professionals that TP with the criteria or outside
should be adopted. In particular, information about the following issues should | thought not to be a serious

provide information on the

made available to Indonesian ICT professionals: 1) Provide information on
relative costs involved retaining IPv6 and adopting IPv6, 2) Provide information (
transition strategies to allow IPv4 and IPv6 networks to interqperate such |
chnology Diffusion: Barriers to IPV6

data revealed the majority «
Second, although Hovav et
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may have a
complexity of

of diffusion of
the persuasion
s it addresses,

of Rogers’
te-majority” of

ilar to those in

from adopting
described in

rissues should be
formation on the
fe information ot
rqperate such as

12008:219-236

S

ork externalities _
vantage incurred .

addr S 10 tunnelling and protocol translation, 3) Provide opportunities to observe IPv6
er. This 1S petworks in operation and share experiences with others who have used IPv6, and
4) Provide opportunities to trial IPv6.

CONCLUSION

According to discussion above, we have several conclusion:’

1)

2)

3)

lechnology Diffusion: Barriers to IPV6 ... (Dedy Syamsuar & Peter Dell)

This study has found that basic awareness of IPv6 among Indonesian ICT
professionals is high and general perceptions of the technology are
positive. Further, there are three aspects of persuasion that are positive: the
perceived relative advantage provided by IPv6, and opportunities to both
trial the technology and observe its use in other organisations. However,
perceptions of its compatibility with existing systems are generally neutral,
as are perceptions of its complexity.

Thus, in order to persuade Indonesian organisations to adopt IPv6, it may
be beneficial to focus persuasion efforts on providing opportunities to
observe and trial the technology, and to make information on its
compatibility and ease of administration publicly available. Indonesian
ICT professionals are also concerned with the cost involved of adopting
IPv6. Bohlin and Lindmark (2002) suggest that subsides or incentives can
encourage potential adopters to take up IPv6, and many countries have
provided such incentives. It is recommended here that Indonesia also
consider such efforts, possibly in conjunction with the recommendations
above by supporting organisations’ efforts to trial the technology and
providing training to counter perceptions that the technology is overly
complex.

Limitations: First, this study employed an anonymous web survey and was
open to ICT practitioners, the Internet community and academics in ICT-
related areas. There is some risk of sample bias where, for example, a
single participant could complete the survey more than once because there
was no means of controlling access. However, this risk is thought to be
low. Another source of sample bias was that respondent might not meet
with the criteria or outside of the target population, However, this is also
thought not to be a serious weakness as the survey required respondents
provide information on their occupation and industry and analysis of this
data revealed the majority of respondents were within the desired sample.
Second, although Hovav et al. (2004) argue that ISPs are one of the most
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[f

important point in diffusing of the new IP standard, their participation iDavis, F.D. 1989. Perceived
this study was quite low: fromuthe total 228 ISPs operating in Indonesia 4 Acceptance t;fI of o~
the time the survey was conducted, only 17 participated in this study ]
Efforts were made to increase the response from ISPs by appealing to ISPDell, P.; Kwong, C.; Liu, Y. 20(
directly and also by liaising with the ISP association, but without gre: Iifo, 10 (3):3-.6 u, Y.
success. Fortunately, other relevant ICT positions were well representet .

however, so this limitation is not considered to be a major flaw., FinallEmigh, J. 2002. IPv6: Work
because the original research instrument was in English, it was translate QLttDZ//WW\;l.enter;)riscg;v
_ the common language of the target populatior November 2004)."

made to reduce the risk of problems occurrin .

into Indonesian

Although some efforts were
in translation, the possibility of problems occurring is difficult to eliminafichman, R.G. 2004. Real optio
entirely. and ik
(http://www2.bc.edu/~fich;
on October 2004).
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APPENDIX
)
‘Wide-Web _
Appendix A. Survey Constructs and Reference
Buantitatin Construct Items ) References
i e I understand why IPv6 is needed
IPv6 was introduced mainly to solve
tework in ¢ Awareness the address space issues with IPv4 Rogers
, (Online) o The Internet address shortage (1995)
pdf, problem will happen in the near
future
) : e [Pv6 is compatible with software
, Issues an applications in use in my company Rogers
Conference e IPv6 is compatible with the current IP  (1995),
(IPv4) Davis
ork. Compatibility e IPv6 is compatible with my past (1989),
computer experience A%arwal
: e Using IPv6 is completely different to 30
,K_ii SJ \(')61‘-]?.093 anytl?ing that I havg usedybefore Ezr;;‘ama
e Using IPv6 is a new experience for )
me
Disciplinec Complexity e [Pv6 is more difficult to implement Davis
319, Gartne ' than IPv4 : (1989)
WA vy Learning to use IPv6 is easy
fotivation IPv6 is difficult to administer v
My  company doesnt have the
B Interncil technical knowledge to use IPv6
e The chance to experiment with IPv6
before .ad‘opting xt is an inTp‘ortant Rogers
B factor in influencing my decision to (1995),
Trialability Moon adopt IPv6
- % Hovav et al.
e  Workshops or training are important (2004)
to obtain knowledge regarding IPv6
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Construct o ;te.mf s References APLIKASI P
e e L PADA S1
Adopting IPv6 would involve hi ,
startrilp fosts gh Oleh: Fetra Herman
IPv6 will be important for my Mabasiswa & I
company for the future Abstracts: School of
Adopting IPv6 would improve my Rogers but in execution of py
company's status (1995), SMK Negeri 4 Palemi
I am not satisfied with the current Davis is often happened |
Reltve Advantage TPV infsinctr, o need PG (1989, conerning g
I will use IPv6 because IPv4 and jts Emigh hence grepquirsza't’o 5l
supplementary technology (e.g. NAT, (2002), system of library whi
CIDR, DHCP, SSL) are not able to Hovaveral = We b W
overcome the Internet's problems (2004) that is method of dat
My company will adopt IPv6 if de"el"p”’ef” accordin,
subsidies/incentives are given system design, detail sy
Many major vendors both hardware Keywords: Library, Sys
and software have support IPv6
Many applications have been ;
available to support IPv6 PENDAHULUAN
I will use IPv6 when it has been
widely adopted. Perkembangan teknolo
Looking at the result of those who Rogers ;i);atl:;nn;:rrlllgi rtlgaruhn kedg};
oh 6 i 1 1995), oran, pendi
Observability use: . b Wihglielps  my glova\z et g@m pendidikan sekarang

company/organization/institution to
decide if we should use it as well

I have heard of IPv6 being deployed
in Indonesia

ndal dalam sistem informas
kolah, sehingga bisa mendaj
Perpustakaan SMK Neg

(2004)
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lum sesuai dengan kebutuha
1g dilakukan pada Perpustz
1g dilakukan dimulai dg
tempatan katalog buku, penc
it pengambilan buku masih
1catatan.
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K Negeri 4 Palembang masi
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