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Abstract

There seems to be a consensus about the role afilmod internet in gaining competitive
advantage. Few studies have explored broadbandtiadopnd the potential utilization
benchmarks. Based on the Internet utilization datanumber of states across the US, adoption
models are developed using exploratory factor amaly
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Background

In 1988, Robert Pepper of the office of plans aalicp in federal communications commission
(currently known as the office of strategic plargéa policy analysis), mentioned in a report that
the network infrastructure of the time is not "sti#fint to meet growing user... demand” and that
fiber optic network "promises soon to become thehnelogy of choice". Delivering high
definition television programs for home use, videmntent for personal computers, video
conferencing, and document delivery were vieweds@se of the primary applications for
broadbandl networks in the late 1980s (Pepper 1988). In gwsd decade of the 2tentury,
broadband internet — also discussedbesadband communications, in the late 28 century
research and publications— has become the Infovmatnd Telecommunication Technology
(ICT) of choice, but remains inaccessible in paftsnany developing and developed countries.
This is despite the fact that effective and effitiaccess to the internet is not just necessary for
e-commerce, but it is also vital for the businessed communities to “remain economically
viable” in the non-virtual world (Hollifield, and @nermeyer 2003).

Broadband Internet and Economic Development

Adoption of broadband internet by both individualsd businesses —in particular small
and medium size businesses— has been a topicepéshtsince the early 2000s (Leteal. 2003).
Based on our research, the first study that medstme economic impact of the broadband
internet was published in 2005 by Lehr, OsorioJ&#il and Sirbu. Based on their analysis of
broadband internet access in America during theogeof 1999-2002, Lehr et al. (2005)
concluded that communities with access to broadbimernet were economically more
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successful. More recent studies in this area ircthe work of Thompson, and Garbacz (2008)
who explore the impact of broadband on GDP at theedevel in America, Katz's (2009) on
broadband impact in Latin American economy and kejar, Carare, and Chang’s (2010) study
on the effect of broadband on firm productivity.dR@arry and Indrit (2011) explored the
broadband adoption in rural Australia and Czerrgtkal. (2011) provided further evidence for
the positive effect of broadband penetration on gagrita growth. Although there had been
significant attention in the past to “understand tmpact of Internet technology”, we had been
“handicapped” to develop theoretical models duethe novelty of area, and constraints
associated with the data availability (Flamm ané@@thuri 2007). The goal of the present study
is to identify the internet utilization indicatoend develop internet adoption models. These
adoption models are primarily measurement modeds idtentify various aspects of internet
adoption as well as mechanism (list and structdradicators) to measure internet adoption.
The utilization indicators and measurement modélsternet adoption developed in this study
can be used as foundations for more effective difidiemt internet adoption as well as
conducting more sophisticated impact analysis etuh this area.

Despite the known vital role of broadband intermietjted access to broadband caused
by these concerns prohibits certain communitieetoain competitive in the global knowledge
economy (Hollifield, and Donnermeyer 2003). Broautaccess is more limited in rural areas
even in developed nations. Based on our reseaecfirit report on the internet access and its
economic impact on businesses was delivered byressgan Mike Pence in 2001 where it
argued that lack of access to such an infrastrectsgverely undermines” the ability of small
businesses to compete in rural America (Celli amdifBch 2002). In absence of government
support and the viability of a clear business das&ervice providers, the broadband expansion
to some rural areas falls on the shoulders of lomahicipalities and non-profit organizations
(LaRose, et al. 2007). Development of public-pevatartnerships has been successful in
facilitating the broadband development in ruralaaréMitchell 2007; Nucciarellet al. 2010).
While the present study does not particularly foonsthe internet utilization in the context of
rural versus urban areas, this topic is of greg@itance that can be addressed in future studies.
The domain of the present study is both rural aibdm areas. While this may impose limitations
to the customization of the application of findingsprovides guidelines for policy making at a
more general level.

Two brief notes are discussed in the followingstiit is important to note here that
while there seems to be significant supporting evod as well as consensus for the positive role
of broadband internet in economic development, sangeie that there could be a speed and
application limit on the positive correlation ofdadband speed and economic benefits. For
example, Kenny and Kenny (2011) argue that wheper$ast fiber (with the speed of 50 Mbps
and above) is deployed in fiber to the home (FTThé) benefits may not be necessarily more
than the benefits of lower speed broadband acbetiss study whenever we refer to the internet
connection, it is the traditional broadband conioectand does not reflect the lower speed
connections or the superfast connections. The segote is about the differentiation of internet
adoption and utilization. Adoption refers to thengeal “usage” of the service, while utilization
refers to more specific application of the servicgernet), which incorporates “intensity and
quality” (Connecting America: National Broadbandafl p. 169). In the present study we
develop models for adoption of the internet. Theselels are built based on specific utilization
applications of the internet.



Broadband Inter net Diffusion and Adoption: Concerns & Challenges

Several challenges and concerns have been on thefwaoadband utilization since the early
days of planning for broadband development. Basedaditerature review the most cited

concerns surrounding broadband internet diffusiomfthe late 1980s to present were identified.
These concerns are presented in Table 1 basedear\lew of some mostly cited works, the

area.
Table 1. Concerns Surrounding Broadband Internet Diffusion
Authors | Concerns |
Peppe (198¢) regulatory body and policies, requirsubstantial investme
Gone (1986 concerns for the principles governing integratezhtbanc
Couste (198¢€)

McGregor (1994)

competitive environment for service delivery

Solomon and Walki (1995)

“separation of network provision from service psiun”

Higham and Lee (1996); Hausmahal.

consequences of vertical integration of contemtjice

(2001)

network infrastructure and end user equipment

Edmond (199¢); Hausman et a(20017)

accessibility and pricir

Lessig 1999

accessibility in ligr of technological and legal developme

Frieden (2002)

regulatory dichotomies related to small internetise
providers vs. large telephone companies

Leeet al.(2003)

broadband adoption by households and small andumesize
businesses

Grimes 2003)

development and deployment of broadband in rues:

Priege (2003); Flamm and Chaudht
(2007); LaRoset al. 007); Kruger, and
Gilroy (2008)

digital divide (gap) at the household and busitegsls

Hollifield, and Donnermeyer (2003); vz

geographic (low population density), demographig] policy

Gorpet al.(2006)

strategies of service providers in rural broadbamdision

Stanton (200

slow broadband adoption in the United St

Foros (2004

pricing regulation

Warren (2004)

infrastructure, human capital, farm ownership gtre; anc
complexity underlying the adoption process

Pociask (2005)

digital divide of small businesses in rural broadband inte
utilization as a result of demand-side factors (dgraphic,
wealth and education), and supply-side factors

Dwivedi and Choudri (200€)

adoption and socioeconomic fact

van Gorpet al.(2006)

implementation of open access policies

Mitchell (2007)

deployment in rural are

Flamm and Chaudhur2007); Crandalil
Lehr, W., and Litan (2007)

understanding the impact of broadband internet

Kruger, and Gilroy (200!

broadband provision in the last n

Mack and Grubesic (2009); Badasy
Shideler, and Silva (2011)

broadband provisic versus to broadband adoption
diffusion

Grubesic (2010)

price discrimination in absence of local broadbseilice
provided

Given (2010), Oyana (201

partrership among all stakeholderffordability;

Raoet al.(2011)

promoting broadband adoption




These concerns which were raised from the persgedi users, businesses, service
providers and policy makers, range from policy arefjulatory issues to access gap,
technological and utilization of internet appliceits. Four major challenges that have affected
effectiveness and efficiency of the Internet utitian, from the 1960s to the present time are
early computer networks (1960s-1985), infrastrietuexpansion (1985-1995), internet
communication (1995-earlet 2tentury) and development of applications in teafatilization
and adoption (early 21century to present) (Mowery and Simcoe 2005). Hpglication
development in terms of utilization and adoptioa #re main challenges of Internet adoption at
the present time.

Accessibility may be viewed as one of the earlgtficoncerns and challenges facing
businesses and communities to effectively and iefftty utilize the internet, but it is far from
being the last concern and challenge facing varistageholders. The factors affecting the
accessibility range from policy and technical te #gtonomics and ability to utilize broadband
Internet.

From the review of the challenges during the past dlecades it is evident that the attention is
moving away from mere general access to the intetmeadoption, and in particular the
utilization of the broadband internet (Turk et 2008). This study is particularly focused on
developing measurement models for broadband irtteh@ption and utilization at the business
level. Investigation of broadband utilization ae timdividual level could be a subject of future
studies.

Beyond Accessibility: the Role of Technological Mediations

To take advantage of the benefits associated Wwihbtroadband internet, we should note that
broadband internet accessibility is not a goal buttool, for transactional as well as
transformational changes in businesses. The ukirgaal should focus on utilizing the internet
to increase the performance of the existing woskw/@ll as finding new ways of doing things in
addition to finding new business opportunitiestayompetitive (Glasmeier et al. 2008).

The availability of technology does not automaticdéad to its adoption and effective and
efficient utilization. In many cases a natural gapy be created between the opportunities that
technology provides and the user’'s immediate ne®tl Gapabilities (Greenstein 2000). It is
important to note that the user who is not expeednand knowable of the technology has a
perceived need rather than in-depth understandibgchnology utilization and potentials gains.
Greenstein (2000 and 2001) discusses the casdeshéh adoption and the important role of
technology mediators. In the late 1990s and eadl§0g, the Internet Service Provider (ISP)
naturally played a key role in internet adoptioteghnology mediators.

During the past decade ISPs have started to ofterdband services due to “competitive
forces” (van Gorp et al. 2006). In the current hass environment, while the businesses have
become more knowledgeable about the applicationcapdbilities of the internet, at the same
time the use of internet in businesses has expaindedconducting simple tasks such as email
communication and web presence, to more fundamanthlcomplex tasks, related to virtually
all major business functions and processes suchaaketing, sales, procurement, research and
development, banking, data management, and vichlkdborations, just to name a few. In this
environment, on one hand the ISPs can no longeffeetive technological mediators and on the
other hand businesses can lose their competitivaraage significantly should they not be
knowledgeable and capable of effective and efficieternet utilization. Whether technological
mediation is provided by internal organizationalsaerces, a third party organization,



government agencies or the third sector organizafithese mediators provide vital assistance to
organizations with two major types of challengeschnological challenges and commercial
challenge$ (Greenstein 2001; van Gorp et al. 2006). The patef internet utilization
developed through the measurement models in thdy still be crucial tools for businesses as
well as policy makers to effectively and efficigndvercome both technological and commercial
challenges.

In the following section, internet adoption hasrbe&plored from different perspectives
and a list of mostly utilized internet applicatiossdeveloped. Based on data collected from the
sample of US businesses, measurement models amped to demonstrate different aspects of
internet utilization across different business sext

Taxonomy of Internet Utilization

Utilization of internet has been studied and doautex from various perspectives. The unit of
analysis is one of the differentiating factors. Whsome studies focus on individual residents
and explore their internet utilization (e.g. Stamd Adams, 2010; Goldfarb and Prince, 2008),
others explore adoption at the business level ugke 2005 and Valadares de Oliveira et al.
2011). Another dimension is the scope of utilizati6or example, in Stern and Adams (2010)
the scope of internet utilization is narrow andu®ed on one particular application (social
networking), while in other studies such as Valadate Oliveira et al. (2011) the scope is more
broadly defined. In the case of the latter menttbetudy various internet utilizations around
supply chain processes are explored.

Another dimension of internet utilization is theogeaphic characteristics, regardless of scope of
utilization and unit of analysis. From this perdpes; utilization can range from focusing on
rural users to suburban and urban users (e.g.,3tdams and Elsasser 2009). The present study
considers firms as units of analysis, in variousggaphic locations and takes a broad view of
internet applications rather than focusing on oha few numbers of applications. Moreover,
while some studies in this area focus on some &s@émrganizational characteristics such as
the firm sizes (e.g. Burke 2005), the present saglthe first study in this domain takes a more
general approach and includes all firm sizes inowsr businesses. The goal is to construct a
model which has a general application and highkahiéty that can be achieved by a larger
sample size. While development of measurement raddelparticular firm size categories (e.g.
small, medium, and large) is useful it will be djgat of future studies.

Delphi method, a “popular tool” in this domain ised to develop the preliminary list of
indicators in the internet utilization model (Okalnd Pawlowski 2004). Based on an extensive
literature review a list of broadband internetiméitions was developed. In many cases a single
application was presented in different names ordmgr We also had a major challenge with
overlapping descriptions of applications. We pisted the comprehensiveness of the indicators
using a panel of experts. To facilitate the groommunication Delphi method was employed
with several rounds of contribution and feedbacloagha group of 5 experienced practitioners
in the area internet utilization. The outcome & literature search and feedback from experts is
a list of 17 indicators of internet utilization. @$e indicators are: Selling goods or services with
or without on-line payment, Purchasing goods ovises with or without on-line payment, Web

’ Greenstein (2000, 2001) identified three challenges (technological, commercial and structural), however he
mentions that "commercial and structural challenges are not necessarily distinct". In the present study,
commercial challenges includes that the structural challenges that represent organizational services, domain and
operations.



site for the organization, Advertising and promotionline, Deliver services and content (e.g.
video streaming, digitized products), Customer isenand support, Research by staff (e.g.
market or technical information), Rich media orvéss creation (e.g. multimedia content,
interactive tools), e-Banking (online banking aridahcial services), Electronic document
transfer, Supplier communication and coordinatidt@tgcess government information (e.qg.
information, downloads, requests), Government @iasns (e.g. payments, form submission)
Staff training and skills development, Tele-worki(@mployees work from home), Accessing
collaborative tools (e.g. file sharing, shared doent editing, wiki pages, Blogs), and Social
networking with peer groups and colleagues. Infdlewing section the data collection and data
analysis is explained. Finally a conclusion sect®presented which includes discussion of the
findings as well as directions for future studies.

Data Collection

The data is provided to the researcher by SNG compa global leader in broadband internet
development. The data is recently collected adwesstates in the US by email and phone with
a response rate of 7.6%. The data is collected tvoth residential as well as business users;
however, this study only uses the data collectednfibusinesses. Initially the goal was to
conduct the study across three major industriesiufia@turing, service and agriculture. For the
manufacturing sector, businesses in the North Asaarindustry Classification System (NAICS)
31, 32, and 32 are used. For the service sectom#jerity of respondents were in NAICS 71
(arts, entertainment, and recreation). We decidedake this opportunity and develop a
measurement model of service industry which isausted to the tourism sector. The dataset
from agriculture sector was not large enough foegploratory analysis with high reliability. In
total, 866 observations are used in this study; BBServations are from businesses in
manufacturing sector and 341 observations in toussctor.

Data Analysis

The data analysis was conducted in two steps: ploEatory Factor Analysis (EFA); and 2.
Confirmatory Factor Analysis (CFA). The EFA was dooted with SPSS software and CFA
was done using LISREL software. Through a dimenssaluction process in EFA, a number of
indicators were removed from the list of utilizatimdicators in both manufacturing and tourism
samples. Accessing collaborative tools, staff Tirgrand tele-working were removed from the
sample of manufacturing firms while access to talfative tools, staff training, website, e-
banking and social networking were removed from gsheple of tourism industry. Through
EFA using SPSS software a three factor model wasloped for tourism sector while a five
factor model was found to be the best fit for mawctiring sector. CFA was conducted using
LISREL software to verify that the measurement n®dge appropriate to represent the two
sample populations. Several factors contributegh® model fit in a measurement model,
including factor loadings, RMSEA, normed fit indgNFI), comparative fit index (CFl),
incremental fit index (IFI), relative fit index (RFand goodness of fit index (GFI). While factor
loadings in the tourism model are above the recond®e limit of 0.4, two factors in the
manufacturing model are marginally below the recamded 0.4 limit. However, other
measures of model fit such as RMSEA, NFI, CFIl, IRFI and GFI provide supportive
evidences for the model goodness of fit. Overall seaclude that the present models are
acceptable structures to represent the interngitexhoin our samples.



Discussion of the Findings and I mplications
This study provides the firmodels of internet adoption andilization based on an empiric
study. Two main contributions can be drawn frthe resultof this study. The first contributic
is the list of internet utilization indicatorfor each business sector. The second n
contribution is abouthe measurement mos which represerthe factors of interneadoption.
These two contributions and their implications described in the followin
With regards to the indicators of internet utilions, our EFA resultecommenc the removal of
five indicators from théourismmeasurement model as well as remmfahree indicators fror
the manufacturingneasurement mel. While ‘access to collaborative tools’ and ‘sta#ining’
were removed from both models, ‘t-working’ was only removed from e manufacturing
measurementnodel. Also, ‘wel-site’, ‘ebanking’ and ‘social networking’ were only remov
from the sample of businesses in the tourism se

When an indicator is removed from the model, it nge#hat the particular intern
utilization has not been in line with other indicators. The aeah of an indicator can k
generally interpreted in one the following two \s: 1)that particular indicatodoes not have a
meaningful application because of the nature ofn@ss sector or othcontextual factors; or -
the removed indicator has not been widely or calyegtilized in the samje of particular
business sector. In the latter mentioned cass, possible thi although the remod indicator
can provide significant benefits if Lized, it has not been utilized (or not effectivatilized).
For example, ‘televorking’ is only removed from the sample of manufacturing firlNaturally
in the manufacturing sector the utilization of -working is less feasible in compression to
tourism sector. Or, social networking is only remb¥e®m the measurement mocof tourism
sector. This could be a sign of a gap in effectitikzation of social networking (as one interr
utilization application) across businesses in tharism sectc. This result can represent
opportunity for businesses in tourism sector taaase their competitiveness through effec
and efficient utilization of social networking indir busines
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Figure 1: Internet Adoption measurement Models: Manufacttjring vs. Tourism

We discussed abowbe contributions and implications of the first séfindings of this
study. The second contributi of this study is with regards to tldevelopmet of measurement
models based dBFA and CF4 Based on the review of indicatdlgt construc each the factors
the various internet adoptiomsere named (e.g. e-process, e-operatidiysness, etc. Figure 1
displaysa schematic presentationthe two measurement modelsménufacturing and tourisi
business sector3he measurement models have several applicationacBdemics as well
practitioners. For example the models can be usdmtachmarks for improving competitiven
of businessesand communities, as frameworks for measuring ecanompacts of interne



utilization, and as tools for policy making at éifént levels. While the present study does not
particularly focus on the internet utilization imetcontext of rural versus urban areas, this topic
is of great importance that can be addressed imddtudies. Also, future studies can investigate
internet utilization at the individual (user) levélnother subject for future studies is developing
measurement models for particular firm size, geglg@location, and business type.
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