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ABSTRACT

Organizations are increasingly using innovative information systems (IS) to adapt and thrive in the increasingly dy-
namic and competitive environment in which they operate. However, current literature on how innovative IS could be devel-
oped and adopted in an inter-organizational network is limited. Motivated by these concerns, we investigate a technological
innovation initiated by a hub company in the broadcasting advertising industry in South Korea. We apply Van de Ven’s indus-
try infrastructure framework to investigate how the innovation process proceeds through complex social interactions among
key stakeholders and the environment, and how an IS may be developed and adopted by an internetworked organization. This
study contributes with insights into IS based innovation, suggesting explanations of why a hub organization’s IS enabled in-
novation succeed or fail in an internetworked business. This study adapts the industry infrastructure framework by applying it
to a single case of innovation instead of multiple instances of an innovation within an industry. Our analysis how the frame-
work’s components were interpreted in the context of IS enabled innovation in broadcasting advertising industry.

Keywords: internetworked IS, inter-organizational IS, industry infrastructure framework, institutional view theory, case study

INTRODUCTION

Information Systems (IS) have the ability to in-
still change and innovation at organizations. Innovative
use of IS facilitates technology-enabled transformation of
organizations to achieve a variety of goals such as the cost
reduction, increased of transparency, and efficient service
delivery [16]. While traditional IS has been internally
focused, the focus has recently expanded to include inter-
organizational systems which meet the needs of diverse
stakeholders. This technological innovation in inter-
organizational networks occurs with socially complex and
intensive interactions among internal and external stake-
holders. However, our understanding of how innovative IS
could be developed and adopted in an inter-organizational

network is limited. While most uses of IS in organizations
focus on the improvement of internal efficiencies, re-
searchers have argued for the innovative use of IS for
transforming public organizations (Norman 2006). Re-
sponding to Irani et al.’s [18] call for the study of such IS
that facilitate transformation in organizations which play a
role of a leading organization for an industry, we investi-
gate a technological innovation initiated by a hub organi-
zation in the broadcasting advertising industry. We apply
Van de Ven’s industry infrastructure framework [29,30] to
investigate how the innovation process proceeds through
complex social interactions among key stakeholders in
inter-networked organizations. Specifically, our research
seeks to answer the following research questions:
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How do contextual factors and infrastructure in
particular, affect the development and adoption of innova-
tive IS in an internetworked organizations?

The study seeks to contribute to IS research
through a detailed analysis of the development and adop-
tion an innovative IS by an industry leading public com-
pany in South Korea. In addition, the study examines how
Van de Ven’s industry infrastructure framework can be
adapted to understand this innovation. The paper is struc-
tured as follows. The next section introduces a review of
literature on theoretical background on institutional view
and industry infrastructure framework. Next, we discuss
our research methodology and results from our case study,
followed by a discussion of the contributions and implica-
tions for both research and practice.

THEORETICAL BACKGROUND

Recent studies provide mixed results on the mag-
nitude of changes that new IS introduce in organizations
which usually play a role of a hub organization for an in-
dustry. Some empirical studies suggest low impact out-
comes for IS projects, while others note significant chang-
es in business processes and services [4]. In the latter cas-
es, hub organizations actively engage in IS-enabled trans-
formation to reduce costs, increase transparency, and im-
prove service quality [17]. This transformation often in-
volves socially complex and intensive interactions and
processes with internal and external stakeholders. Howev-
er, little is known about the contextual factors that influ-
ence hub organizations in networks to develop and adopt
innovative IS. Our study is motivated by this concern and
uses Ven de Ven’s institutional view theory to further our
understanding in this area.

Institutional View Theory

Institutional theory is one of the three most influ-
ential theories in intensive studies on the relationship be-
tween organizations and their environment [15]. Studies
suggest that the institutional setting is an important con-
textual component in the success of IS implementations
[9,10,21]. However, different definitions and views exist
on the “institutional” environment to which organizations

and their innovations are exposed. “Institutional” envi-
ronment can be narrowly defined with limiting the institu-
tional context mostly to legal and regulatory arrangements
[10]. It has also been defined as an elaborate set of rules
and requirements that organizations must conform to in
order to attain support and legitimacy [21]. Among others,
we concur with Van de Ven in his comprehensive and
broad perspective on institutional context.

Van de Ven’s framework is based on an open
systems view that acknowledges that technological and
institutional innovations reciprocally produce each other.
It compiles components from both the technology impera-
tive perspective and institutional determinism. We sub-
scribe to this stream of research which views that technol-
ogy-based innovations are embedded in larger context
beyond individual organizations or a limited network of
organizations. Van de Ven’s framework suits our study,
because it adopts the inter-organizational field as the unit
of analysis and focuses on the infrastructure necessary to
develop and commercialize technology-based innovations.
The framework fits our process-oriented view that the
innovation emerges over time and that the infrastructure
emerges through numerous events that influence each oth-
er over an extended period of time. The proponents of the
framework also state that the innovation process needs to
consider numerous actors not only in the private sector,
but also in the public sector [32, p.150], which suits our
study as well.

Van de Ven and colleagues argue that successful
diffusion of innovations through commercialization is a
collective achievement that resides not only in the parent
organization of the innovation but also in the construction
of an industrial infrastructure that facilitates and con-
strains the innovation. They suggest a framework shown at
Figure 1 to analyze infrastructure including 1) institutional
arrangement to legitimize, regulate, and standardize a new
technology; 2) resource endowments of basic scientific
knowledge, financing mechanisms, and a pool of compe-
tent labor; 3) market mechanisms to educate consumers
and stimulate demand for a new technology; and 4) pro-
prietary research and development, manufacturing, pro-
duction, and distribution functions by organizations to
commercialize the innovation for profit.
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Figure 1: Industry Infrastructure for Technological Innovation [29]

Institutional arrangement covers the rules and
norms of the society in which organizations function
[14,27] and the political context to institutionalize and
legitimize a social system which permits firms to operate
[22]. The success and failure of a new industry and firms
within it depend on their abilities to achieve institutional
isomorphism [12]. Van de Ven et al. summarize various
institutional influences into three components: govern-
ance, legitimization, and technology standards. Actors
governing these components, according to Van de Ven et
al., include the governmental agencies, professional trade
associations and scientific/technical communities that le-
gitimate, regulate, and standardize a technology.

Resource endowments are critical to developing
most technology-based innovations. Basic scientific or
technological research provides the foundation of
knowledge that underlies technological innovations. Fi-
nancing of such research comes from public institutions as
well as venture capital, corporations, and markets. Van de
Ven et al. suggest that the commercialization of many
technological innovations requires unique industry-wide
financing arrangements. Another essential resource com-
ponent is a pool of competent human resources because
new technologies require new ways to perform essential
tasks related to research, manufacturing, or marketing.

Markets are normally underdeveloped for new
innovations. New markets have to be created for many
innovations, and potential customers find it difficult to
compare and adopt new products. Van de Ven et al. state
that it is very important to shape institutional environ-

ments for evaluation routines and standards to help cus-
tomers discriminate and adopt new products. Firms use
publicity and promotion to create needs and shape cus-
tomer preferences.

According to Van de Ven et al., the proprietary
activities component focuses on the actions of individual
firms that typically appropriate basic knowledge from the
public domain and transform it into proprietary technolo-
gy innovations. If firms persist in developing the innova-
tion, they subsequently develop products and gain access
to the complementary assets (e.g., manufacturing, market-
ing, and distribution functions). Such functions and re-
source channels can be developed by a network of firms
outside the innovation firm or be integrated within the
firm.

We adopt the industry infrastructure view to pro-
vide a theoretical framework to understand the unique
context of the focal innovation and to explain its adoption
in comparison with a failed attempt at a similar innova-
tion. While the framework is designed for industry-level
analysis of innovations across organizations, we adapt the
framework to the level of an individual organization. We
also focus on the analysis of innovation from its concep-
tion, implementation, and further diffusion with a network
of collaborating organizations in an industry. We also
adapt Van de Ven et al. [30] methodological suggestion to
explore innovations by conducting a context-level analy-
sis.

Context analysis may disclose unnoticed or un-
explained contexts in which IT-based innovations are em-
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bedded [9,10]. Prior study found that IT-based innova-
tions were adopted differently across organizations and
industries [2]. These innovations may succeed in one con-
text and fail in another. Identification of these contextual
factors can help researchers and professionals better un-
derstand and improve IT-based innovations.

RESEARCH METHOD

Context of Study

We studied the development and adoption of a
technological innovation initiated by a public company in
the broadcast advertising industry in South Korea. This
organization was established by a special law in 1981 and
had been a sole provider of ad-slots in the broadcasting
industry in South Korea for over three decades. Though
the innovation was developed by a single company, it af-
fected the entire broadcast advertisement industry because
the monopolistic position of the company was protected
by law. For this reason, an industry-level theoretical lens
is needed to understand the context of the innovation in
this organization. The focal innovation is embedded in a
very peculiar context bridging the public and the private
sectors because the public sector organization is pushing
for its innovations for use by private sector organizations.
To understand such intriguing context of the introduction
and adoption of the innovation, an industry-level frame-
work such as the institutional perspective provides an ap-
propriate theoretical lens. In addition, the organization
was facing a dynamically changing market and regulatory
environment which necessitated it to simultaneously en-
gage in both exploitative and explorative activities. Since
the organization used the development and adoption of an
information system as an important vehicle in achieving
both goals, we examine this phenomenon with the theory
of ambidexterity at the organizational level as well.

History of K-Net 2.0: K-REP was set up as a public
company by special law in South Korea in 1981. The pur-
pose of the company was to sell advertising (AD) slots to
AD agencies and advertisers on behalf of broadcasters. K-
REP has been a sole provider of AD slots for TV and Ra-
dio, except for cable and satellite TV. As of 2013, 134
broadcasters and 600 AD agencies worked with K-REP.
To obtain sales information and to purchase AD slots,
professionals working in these organizations had to visit
K-REP in person or use fax until late 1990s.

In 1998, K-REP initiated the development of a
new information system called K-Net 1.0. K-REP felt the

need to innovate their services, in part due to a financial
crisis in South Korea. Another motivation for K-REP was
the consideration by the government and the Congress to
introduce competition in the industry. K-Net 1.0 received
limited success due in part to the lack of maturity of the
technology that was used and the lack of commitment
from the sales department. However, a new system called
K-Net 2.0 was implemented in 2003. Based on K-Net 2.0,
a system called K-DEX for the online transmission of AD
material was developed to support conversion and online
transmission of AD material from K-REP to broadcasters.
Previously, AD materials (e.g. TV beta-cam tape: 30,000,
Radio reel tape: 50,000 per year) were delivered to broad-
casters via postal mail or in-person. With the development
of K-DEX integrated with K-Net 2.0, AD materials could
be forwarded to broadcasters in real-time in the form of
digital files. K-Net 2.0 was well received by the clients of
K-REP. Advertising professionals using K-Net 2.0 report-
ed that the system enabled them to dramatically reduce
manpower as well as time and cost of their transactions.
The Korean government recognized K-REP with an excel-
lence award for business innovation. K-Net 2.0 received
highest evaluations from users among public companies
under the Ministry of Culture, Sports & Tourism.

K-REP initiated the development of K-Net 2.0
system to provide better service to its stakeholders, there-
by improving its competitiveness for the future. Since
early 1990s, the government and the Korean Congress had
been considering introducing competition to this industry.
Due to the fear of disrupting existing structures as well as
political pressures, this proposal had not been implement-
ed. However, in November 2008, the Constitutional Court
of Korea ruled that the special law through which K-REP
was established was not constitutional. As a result, the
Korean Congress passed a law to introduce limited com-
petition to the broadcasting industry in 2012.

As a result of the new law, K-REP was allowed
to serve only two major public broadcasters. Another or-
ganization (C-REP) was created to serve a major private
broadcaster. C-REP developed an information system that
attempted to mimic the functionalities of K-Net 2.0, but
this system was deemed a major failure. It could not han-
dle even 30% of C-REP’s AD sales correctly. A signifi-
cant number of AD agencies avoided working with C-REP
due to the failure of this system. This development pro-
vides additional motivation for our study which is focused
on understanding the factors that affect the development
and adoption of innovative IS in public organizations.
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Figure 2: Key Events at K-REP

Currently, more than 1,300 users from 389 or-
ganizations (TV: 52, Radio: 96, DMB: 3 - 2011) are using
K-Net 2.0. K-REP is developing a customer relationship
management application based on K-Net 2.0. Figure 2
summarizes major events related to K-REP and K-Net
2.0.

Description of AD Sales: K-REP acts as a media
representative, by marketing AD slots on behalf of TV,
Radio, and terrestrial broadcasters throughout South Ko-
rea, as shown at figure 3. Broadcasters send information
on available AD slots to K-REP. Then, K-REP makes a
sales package for purchase by its clients. AD agencies and
advertisers purchase AD slots provided by broadcasters
through K-REP. Broadcasters receive sales information
along with their order for AD broadcasting (in a document

AD
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y

Commission r@q}

Advertisers

(hub

organization)

called the Q-sheet). Broadcasters broadcast their programs
and advertisements purchased through K-REP. This pro-
cess was paper-based until the establishment of K-Net 2.0.

Description of K-Net 2.0: K-Net 2.0 as shown at
figure 4 consists of two systems: K-Net 2.0 Web and K-
Net 2.0. K-Net 2.0 Web is used by K-REP sales profes-
sionals to confirm sales transactions. K-Net 2.0 has three
main user segments: K-REP sales management, broad-
casters, and AD agencies. K-REP sales management pro-
fessionals use K-Net 2.0 to coordinate sales and finalize
the order for advertisements. Broadcasters use K-Net 2.0
to manage AD slots of TV/Radio programs. AD agencies
use K-Net 2.0 to manage the purchase of AD slots and AD
materials.

Broadcast
Request

Broadcasters
(134 orgs.)
- TV, Radio

AD Info

Figure 3: Structure of Advertising Sales
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Figure 4: Overview of K-Net 2.0

Research Design

A case study approach was adopted to investigate
the technology innovation that has impacted the entire
Korean Broadcasting industry. A case study is well suited
to understand IT-based innovations in organizational con-
texts [11]. Even single cases can provide a rich descrip-
tion and understanding by allowing in-depth analysis by
researchers [33]. This methodological choice is also con-
sistent with Yin’s suggestion to consider three conditions
to choose a proper research method: (1) the type of re-
search questions posed; (2) the extent of control an inves-
tigator has over actual behavioral events; and (3) the de-
gree of focus on contemporary as opposed to historical
events [34]. First, a case study is more appropriate to han-
dle how and why questions than what questions. There-
fore, the research question posed in this study favors a
case study approach. Second, we do not have any inten-
tion or are in a position to manipulate the development of
the innovation or influence behaviors of the involved
stakeholders. Third, this innovation is currently in use in
multiple organizational contexts (e.g., K-REP, AD agen-
cies, broadcasters) allowing an in-depth analysis.

The research was designed as a single case study
with multiple organizations involved: K-REP and its net-
worked partners. The main data sources were documents
and interviews of various stakeholders involved in the

development and use of K-Net 2.0. The researchers were
able to get enormous amount of extensive data from K-
REP including company overviews, project development
data, and customer satisfaction survey data over several
years. Interviews of managers and executives in K-REP,
broadcasters (small and large) and ad-agencies (small and
large) served as the primary source of data. Interviews
were conducted with 28 individuals drawn from 21 organ-
izations (see the Table 1). All interviews were semi-
structured and lasted typically between 30 to 60 minutes.
If necessary, follow-up interviews were conducted to seek
clarifications. All interviews were recorded and tran-
scribed. Detailed notes were also taken during or right
after each interview.

Interview guidelines prepared before interviews
were tailored to different stakeholder groups of interview-
ees. The data including the interview notes, transcribed
text, and all related documents were then analyzed using
the chosen theoretical framework. First, a chronological
understanding of the processes of the innovation devel-
opment and adoption using Van de Ven’s infrastructure
theory was developed. The analysis using the framework
revealed why the innovation attempt of K-Net 2.0 was
successful while an earlier attempt of K-Net 1.0 at a simi-
lar innovation failed several years earlier. The following
section presents detailed results of the analysis.
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Table 1: Details on the Study Site

Oreanization Number of Or- | Number of Sub- Roles in the Organization
g ganizations jects (Role, # of subjects)
IT Manager (IM, 2), Sales Director (1), Sales Man-
K-REP (K) 1 5 ager (SM. 2)
Broadcasters 7 9 Director (D, 2), Manager (M, 4), Deputy manager
®) (DM, 3)
AD_/?ESEHCIGS 13 14 Director (D, 2), Manager (M, 12)
Total 21 28
development effort. As a middle-level manager, he had
RESULTS close connections with the sales department (which was

We have analyzed the case from an industry in-
frastructure framework to answer our research question
posed in this study. Our analysis focuses on the under-
standing of the development and adoption of the innova-
tion in K-REP using Van de Ven’s infrastructure frame-
work.

Finding from Industry Infrastructure
Framework

The data was analyzed according to the four
schematic categories of Van de Ven’s industry infrastruc-
ture theory. This analysis shows how a particular innova-
tion has been developed and adopted and how the pro-
cesses were shaped by the interaction with the infrastruc-
ture level factors. The impact of the factors becomes more
obvious and dramatic when the focal innovation is con-
trasted with one that was attempted several years earlier,
but failed.

Proprietary Activities: This category emphasizes
the actions of individual firms that typically appropriate
basic knowledge from the public domain and transform it
into proprietary technology innovation. Within K-REP,
there had been on-going efforts to digitize paper-based
transactions and report generation methods. In late 1990s,
there was an attempt to implement an intranet-based sales
reporting system called K-Net 1.0 within K-REP, but K-
Net 1.0 turned out to be a failure because the stakeholders
who were the primary intended users avoided the use of
the system. In early 2001, K-REP began its endeavor to
develop a more ambitious internet-based system (called
K-Net 2.0) to process transactions with partner organiza-
tions in the AD and broadcasting industry.

The project manager of the K-Net 2.0 project
was very devoted to ensuring the success of the system

the end user of the system). He also had a long-term vi-
sion for the industry and its technology use. The following
comment from a senior manager testifies to the project
manager’s leadership in the project:

“....It is hard to push such project over a leader-
ship change period. He (the project manager) was perse-
verant and aggressive in the system development project.
Without him, I do not think we will be using K-Net 2.0
today... He did not have any IT background at all, but
ironically, that turned out to be a positive factor in the
project.” (K-SM)

The project manager was successful in internal
marketing and promotion of the system and persuaded
middle level managers about the merits of the project.
Triggered by the change in the institutional environment,
the company leadership sought strategic initiatives to se-
cure its position in the market. K-Net 2.0 was internally
marketed as such and secured sufficient funding for its
development. Overall, the company persisted in develop-
ing the system over several years, and it subsequently de-
veloped and gained access to the complementary assets to
develop and distribute it.

The arrival of a new visionary CEO also played
an important role in the development of K-Net 2.0. He
instilled a sense of emergency that K-REP would get be-
hind if it is satisfied with the status quo. He pushed K-
REP to improve its competitiveness and engage in innova-
tion. He provided a customer-oriented vision that shaped
how K-REP would operate.

“(As to the motivation of the development of K-
Net 2.0) CEO came and shouted competitiveness ... deci-
sive motivations include the arrival of a new CEO driving
innovations and increasing competitiveness... we cannot
be complacent with a current situation.” (K-SM)

Resource Endowments: Public-resource endow-
ments are critical to developing most technology-based
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innovations. Basic scientific/technological research, fi-
nancing of such research and a pool of competent labor
are often the foundation for innovations.

When K-REP developed K-Net 1.0, resources
for the development were limited. Considering K-Net 1.0
as an internal system development project, K-REP did not
allocate sufficient budget and skilled IT staff for the pro-
ject. IT infrastructure was not mature for the development
of K-Net 1.0 and the resource for user-training was lim-
ited. As a result, only a small number of internal users
adopted K-Net 1.0.

In the case of K-Net 2.0, IT infrastructure that
was necessary for the success of this internet based system
was in robust shape in South Korea at the time of its de-
velopment. In addition, budget and skilled IT staff were
sufficient.

“...the technology trend played a role. In almost
every sector, companies are moving towards information
systems and online systems.” (A-M)

By the time of K-Net 2.0 was released, broad-
band internet was widespread in South Korea and com-
munication technologies were mature. With maturing IT
infrastructure, the broadcasting industry recognized that it
needed to aggressively embrace digital technology.

“The overall trend in society cannot be ignored.
Many things are in digital trend. Stock trading system has
become a home trading system. The society was under
digital wave. This affected the development of K-Net
2.0.(K-SM)”

A manager at an AD agency and echoed this
view about the penetration of technology in the society.

“Around 1997, internet was introduced and used
... Since then, lots of things have been digitized. We all
followed the direction of digitization and internet ...Our
industry relies on numbers, we felt the need to do business
as people started using internet-based stock trading sys-
tems at home.”(A-M)

In a nutshell, the social IT infrastructure and in-
dustry-level technologies were mature and their need was
well recognized by stakeholders such as AD agencies to
facilitate innovations like K-Net 2.0.

During the development and maintenance of K-
Net 2.0, K-REP extensively engaged with its partners (e.g.
AD agencies and broadcasters) to understand their re-
quirements and help them adapt to a new system through
extensive training. K-REP included its partners in an advi-
sory committee that interacted with the development team
by providing requirements and feedbacks on features of
the system.

“In the beginning (of adoption of K-Net 2.0),
there were a lot of training (sessions). Even now, with the

system upgrade once or twice per year and new comers,
training programs are on-going.” (A-DM)
Institutional Arrangements: K-REP’s institutional
arrangements for the development of K-Net 1.0 were lim-
ited. K-REP and its stakeholders did not perceive any
imminent deregulation of the industry in 1998. Instead of
arranging close collaboration among stakeholders such as
sales department and IT staff, IT staff with limited skills
and resources had to develop K-Net 1.0. In addition, in-
dustry-wide standards were not ready during the develop-
ment.

The case of K-Net 2.0 is rather unique in K-REP
which holds a monopoly position protected by law in the
advertising sales industry. It is ironical that the firm’s mo-
nopoly position was declared unconstitutional in 2008. A
strong political debate on the possible deregulation of the
industry was started in 2000. The industry shared the no-
tion that K-REP’s monopoly position may be removed
soon. The company was pressured into developing capa-
bilities that would improve its competitiveness before the
industry would be deregulated. The plan for the broadcast-
ing advertising industry deregulation had been delayed for
years amid political debates. The ruling of the federal
court in 2008 turned out to be one of the strongest motiva-
tions for the development of K-Net 2.0.

“Surely, K-REP made it (K-Net 2.0) to have its
own competitiveness.” (K-SM)

“If there is a competitor against K-REP, K-REP
with this system (K-Net 2.0) will be competitive for sure. 1
think K-REP made it (K-Net 2.0) in consideration of those
(market deregulation and competition).”(B-M)

K-REP formed a special task-force whose mem-
bers were later integrated into the IS division or sales de-
partments. An institutional arrangement includes such
structural and human resource related changes.

“The special task force was formed... later peo-
ple at the task force joined IS team to develop K-Net 2.0
(K-IM)

The company also launched well-organized initi-
atives in the standardization of ad sales before deregula-
tion was implemented. Digitization of ad sales processes
required a standardization of the sales removing any un-
necessary variations. In particular code standardization of
ad films removed redundant input of codes and enabled
prompt broadcasting status check of ads.

“... now things are standardized to process tasks
fairly and quickly. ”(K-IM)

Market Consumption: K-Net 1.0 was designed for
partial digitization of the sales processes. K-REP and its
stakeholders were against full digitization which would
require significant changes of existing business processes.
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Users of an existing sales system preferred face-to-face
sales.

The broadcasting industry was growing fast and
naturally the volume of advertisement sales also grew
tremendously. The industry needed a better way to handle
increased sales volume because the existing methods for
sales processing using pen and pencil, snail mail, fax and
physical delivery of ad materials could not support the
increasing demand. Market liberalization in sister indus-
tries such as cable TV advertisement sales increased pres-
sure on K-REP to seek a better sales management system.

“If K-REP had not developed this system, even
broadcasters would have made similar systems... it would
be different from K-Net 2.0... There were some discus-

sions on transmitting AD materials in a digital format
among AD agencies... It follows the (digital) trend.”(A-M)

“During old days, buying a broadcasting AD
slot was really difficult. Now supply (in broadcasting AD
slots) increased while demand gets smaller ... In the past,
broadcasting advertising (slots) were all we had. Now we
have cable (channel) and other alternatives.” (A-M)

In summary, the demand for better service by the
clients and the recognition of the importance of client sat-
isfaction by K-REP management provided strong motiva-
tion for the development and adoption of K-Net 2.0. Table
2 summarizes how the components in Van de Ven’s
framework help explain the factors that influenced the
development and adoption of K-Net 2.0.

Table 2: Context-Level Analysis

Components in

phere for innovation.

e Close connection with end-users in and out-
side K-REP was maintained throughout de-
velopment

e Middle management provided strong sup-
port for the development and adoption.

e K-REP provided strong internal marketing
and promotion.

Industry Infra- Context-level analysis Consequences
structure
Framework
<K-Net 1.0> <K-Net 1.0>
e The development was initiated and support- | ¢ K-NET 1.0 was adopted by a limited num-
ed by only IT department. ber of users.
e No or little influence from other business e Proprietary activities were minimally en-
functions like sales, marketing or HR. gaged in the development and implementa-
tion process.
<K-Net 2.0> <K-Net 2.0>
e The development was initiated and support- | ¢ The innovation initiatives was driven by a
Proprietary ed by a devoted project manager. special task force at K-REP; middle man-
activities e A new company CEO instilled an atmos- agement actively engaged in diffusing the

innovation by encouraging the use by in and
outside users.

e Close and frequent communications with
stakeholders facilitated the development and
improvement of K-Net 2.0.

e K-Net 2.0 was adopted by large number of
users both in and out of K-REP.

Resource en-
dowments

<K-Net 1.0>

e Budget and skilled IT staff were limited.

e IT infrastructure was not mature.

e Limited resource was provided for user-
training.

<K-Net 1.0>

e K-NET 1.0 was developed and initially
adopted by a limited number of users for
improving internal sales processes.
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Table 2 (cont.)

<K-Net 2.0> <K-Net 2.0>
e Budget and skilled IT staff via outsourcing o K-Net 2.0 was developed and adopted by
were sufficient. both internal and external users not only for
o Internet was widely available. improving existing processes but also for
Resource en- o IT infrastructure was mature and broadcast- innovating them. '
ing industry was transitioning to digital e Compared to large-scale outside stakehold-
dowments !
format. ers, small-scale outside stakeholders (e.g.,
(cont.) e Significant commitment by K-REP was small AD agencies) were exposed to differ-
made to training and interaction with users. ent levels of resource endowments, for ex-
e Large-scale outside stakeholders had re- ample limited use of data from K-Net 2.0.
source for innovation while small-scale out-
side stakeholders had limited resource.
<K-Net 1.0> <K-Net 1.0>
e No imminent deregulation of the industry o Lack of efforts for institutionalization and
was a dominant perception shared by K- adoption of K-NET 1.0
REP and stakeholders.
o Existing IT staff with limited skills and re-
source was engaged to the development of
K-NET 1.0.
¢ No industry-wide standards were prepared
Institutional for K-NET 1.0.
arrangements | <K-Net 2.0> <K-Net 2.0>
e Political debates on possible deregulations e Major efforts of wide-adoption and institu-
of the industry in the near future were wide- tionalization of K-Net 2.0 in the early stag-
spread and shared. es.
e Special task force team was formed. Later ¢ During a wide-adoption period, new stake-
its members were integrated into the IS di- holders including media research companies
vision or sales departments. emerged and adopted K-Net 2.0.
o Well-organized effort was made in the
standardization of AD sales
<K-Net 1.0> <K-Net 1.0>
e The development was focused on limited e The adoption of K-NET 1.0 was limited and
improvements of efficiency on sales pro- hampered by lack of the strategic vision and
cesses. weak participation by users.
e Pressure was low in improving existing
sales management systems which supported
face-to-face sales.
<K-Net 2.0> <K-Net 2.0>
Market con- e Market needed a better system to handle e Wide and strong adoption of K-Net 2.0 sup-
sumption increased volume and to support new sales ported transaction improvements and inno-
methods. vative solutions.
o Stakeholders shared consensus on an inevi- | ¢ Continued user training and meetings with
tability of competition in the near future stakeholders supported industry wide adop-
market liberalization in industries such as tion of K-Net 2.0.
cable TV advertisement.
e Pressure was high in seeking innovative
online sales management system in the in-
dustry.
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Institutional Arrangement

Market Consumption

Resource Endowment

Proprietary Activities

Initiation
(1998-2001)
Stakeholders K-Net 1.0

K-REP

Adoption and Diffusion
(2004-Present)

Implementation
(2001-2004)

K-Net 2.0 K-Net 2.0
K-REP K-REP
Advertising Agency Advertising Agency
Broadcasters Broadcasters

Media Research Companies

Figure 5: Activities and Stakeholders

Our analysis examined the industry infrastructure
as a whole and the relations among its four components
during the innovation process. We observed three major
stages of the innovation: the initiation of K-Net 1.0 from
1998 to 2001, the implementation of K-Net 2.0 from 2001
to 2004, the adoption and diffusion of K-Net 2.0 from
2004 to present. Figure 5 summarizes the major activities
and stakeholders according to the four industry infrastruc-
ture components and the three stages. The darker color of
the arrows at figure 5 indicates increased level of activi-
ties.

Benefits of K-Net 2.0: K-Net 2.0 delivered signifi-
cant quantitative benefits to K-REP (with an estimated
Net Present Value of $4.9 million) and broadcasting ad-
vertising industry (with an estimated Net Present Value of
$31 million) [5]. This assessment was based on eleven
quantitative measures of strategic benefits, innovation,
business process improvements, and client service. K-Net
2.0 also delivered qualitative benefits including improved
accuracy of information, increased transparency of busi-
ness processes, and improved ability of data exchange
among systems. K-REP realized benefits by improving the
efficiency of its operations. In addition, K-REP created
new services, adapted its services to changing conditions
in the market and regulatory environment, and engaged in
innovation that not only improved its competitive position
in the industry but also helped its clients achieve signifi-
cant benefits.

DISCUSSION

We have presented a case study of an IS that en-
abled a hub organization in the broadcasting advertising
industry in South Korea to innovate its business and its
industry. The study highlights the role of institutional in-
frastructure in facilitating the development of such a sys-
tem. The system was successfully developed and adopted
by K-REP as well as its clients which are broadcasters and
advertising agencies.

Our study provides insights into the role of IS in
hub organizations that are increasingly facing competitive
pressures. To answer our research question that guided
our study, we focus on the components of the industry
infrastructure framework suggested by Van de Ven [29]
and identify several factors affecting the development and
adoption of an IS. At K-REP, market consumption pro-
vided a strong motivation for the development and adop-
tion of K-Net 2.0. K-REP recognized that it may face
fierce competition due to changes in government regula-
tions and legislation. Senior management recognized the
potential of a transformational IS to provide capabilities
that are essential to survive and thrive in the competitive
environment that the organization was expected to face.
Our study examines how the interaction among infrastruc-
ture level factors shape the process of the development
and adoption of IS in a hub organization. In the early
phases of design and development, institutional arrange-
ments played a critical role. In particular, the formation of
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a special task force team signaled to K-REP’s major
stakeholders that it was dedicated to the development of
the system that would help improve the services provided
to them as well offer innovative solutions. Proprietary
activities and resource endowments played an important
role during the development and evolution of the system.
Well-coordinated effort by middle managers and the
strong support from a new CEO’s were important drivers
of K-Net 2.0 development and its success. Intense interac-
tions with and the training provided to stakeholders
throughout the development process also played a critical
role in making the project successful.

Our study of K-REP contributes to existing
knowledge by providing new insights that can help us
further explain the risks and challenges involved in devel-
oping innovative IS at an inter-networked organization.
Most importantly, our study is among the first to provide a
broad perspective on IT innovation at a hub organization
and its industry. Our study examines an organization that
served as a hub of internetworked organizations in broad-
casting industry. This setting provides a unique opportuni-
ty to analyze development of a IS in the industry through
the four components of the industry infrastructure frame-
work: proprietary activities, resource endowments, institu-
tional arrangement, and market consumption [29,31]. In
summary, our analysis shows that when all the four com-
ponents were mature, the initiative to create a IS was suc-
cessful.

Our study also contrasts the success of K-Net
2.0, with the failure of prior efforts to create a similar in-
formation system (K-Net 1.0). First, market consumption,
in terms of competitive pressures, and the perceived need
for efficient processing of AD sales was weak when K-
NET 1.0 project was pursued. The project received lim-
ited support in terms of institutional arrangements. The IS
department that developed the system received only nom-
inal support from top management. During the develop-
ment phase, interactions between the development team
and the external stakeholders were very limited. There-
fore, the project failed to gain commitment from these
stakeholders. Also, since K-Net 1.0 was designed to pro-
vide only limited functionalities such as generating sales
reports and did not include any innovative functionalities,
the project failed to generate strong support from middle
management or garner adequate resources.

Thus, Van de Van’s industry infrastructure
framework helps explain how differences in proprictary
activities, resource endowments, institutional arrange-
ments and market consumption between the two initiatives
(K-Net 1.0 and K-Net 2.0) contributed to the failure of the
first initiative and the success of the second. Our findings
suggest that organizations involved in the development of

transformational information systems should pay careful
attention to establishing appropriate institutional infra-
structure, especially the maturity of each of the four com-
ponents.

This research also contributes to our understand-
ing of how institutional theory, the industry infrastructure
framework in particular, may be adapted to examining
innovative IS development and adoption. While the ori-
gins of the industry infrastructure framework are in indus-
try-level analyses of emerging market segments and inno-
vations [29,31], our study illustrates its use to examine IT-
based innovation that supports a hub organization and its
client network. While some components of the framework
apply directly, others need to be interpreted appropriately
in the context of our case. For K-REP, institutional ar-
rangements were interpreted as a major driver. In particu-
lar, K-REP anticipated a constitutional challenge to a spe-
cial law which had allowed it to dominate the market, and
as a consequence the need to face strong competition in
the marketplace. Therefore, it worked diligently to create
an environment in which the all the four components of
the institutional framework were salient for the develop-
ment of IS that helped maintain and even extend its posi-
tion as a market leader.

Our study found that contextual characteristics
should be considered in the interpretation of Van De
Ven’s framework. For example, the nature of competition
faced by a hub organization may be unique. Although
there was no competitor to K-REP in broadcasting indus-
try when the development of K-Net 2.0 was initiated, the
potential for strong competition triggered the innovation
pursued by K-REP.

Our study leads to novel interpretations of Van
de Ven’s institutional framework. Van de Ven [29] argues
that organizations which work on innovations in “packs”
are likely to be more successful than those that pursue
them alone. The implication of this argument is that it is
beneficial for organizations to simultaneously cooperate
and compete while involved in innovation. While K-REP
itself didn’t have direct competitors, its clients indeed
were competing with each other. Throughout the devel-
opment of K-Net 2.0, K-REP as a hub organization creat-
ed an ecosystem in which its clients were developing solu-
tions that integrated with K-Net 2.0. K-REP created an
environment in which its clients which are competitors to
each other could collaborate in the development and use
of K-Net 2.0, thereby eventually benefitting the entire
industry. K-REP proactively engaged with its clients over
the entire period of development and adoption of the sys-
tem by including them in a committee that advised the
development team and by providing them training on new-
ly developed features of the system. This collective effort
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helped K-REP improve K-Net 2.0 and its integration with
its clients’ IS.

Van de Ven suggests that successful institutional
change is often easier to obtain for organizations that are
politically savvy. The K-REP case highlights how its sav-
viness in navigating the complex landscape of legislation
and regulation was very helpful in realizing its goals. It
was also adept at recognizing the interests of its key
stakeholders and enrolling them to its viewpoint. In par-
ticular, K-REP knew that either the congress or constitu-
tional court would initiate deregulation. Instead of invest-
ing much effort to stop deregulation, it developed K-Net
2.0 with intense collaboration with its clients, thereby cre-
ating strong ties with them. When competition was even-
tually introduced in the market, K-REP’s clients often
preferred to stay with it rather than placing ADs through
its competitor. Overall, Van de Ven’s framework provides
plausible explanations for how organizations that operate
under regulatory environments can consolidate their lead-
ership position in the industry by developing an innova-
tive IS.

By actively engaging the internal IT departments
of its large clients by helping them integrate their systems
with K-Net 2.0, and by inviting them to participate in dis-
cussions on the functionalities to be developed, K-REP, in
effect, pursued a combined dimension approach in en-
hancing its organizational ambidextrous capabilities
[6,20,26]. Thus, K-REP was able to gain access to exter-
nal knowledge, by establishing a ‘relational context’” with
its network partners [1,24].While prior research suggests
that this approach is pursued by organizations that have
adequate internal resources, K-REP was able to augment
its internal resources by gaining access to scarce technical
and non-technical resources by actively engaging with its
client organizations.

Tempelaar et al. [28] suggest that a complemen-
tary use of both external and internal social relationships
is essential for knowledge acquisition and knowledge dif-
fusion that are necessary for achieving ambidexterity. K-
REP case illustrates how the members of the task force
team who closely worked with external partners were later
able to facilitate knowledge diffusion within K-REP.
Thus, instead of using dual structures that may create ten-
sions, K-REP was able to use a novel mechanism to real-
ize both goals.

Our study also contributes to the literature on
public management information systems (PMIS) by
providing insights into how technological innovation in a
public organization can help it thrive in a competitive and
dynamic environment in which many public organizations
operate today. There exist a few studies on innovative
public information systems. These studies have focused

on the technology needed to achieve innovative forms of
government and governance in public organizations [8,13]
and the holistic transformation of the management of hu-
man, technological, and organizational resources and pro-
cesses [19]. Rusaw [7] notes that such transformation of-
ten involved a complex process related to frequent chang-
es in political agendas, legislation driven goals, and defi-
ciencies in financial and human resources. Bekkers [3]
reports on the development of a technical infrastructure
that was used to create a wide range of e-services, and a
high penetration of IT among the population it served. In
contrast to prior research, our study is more explicit in its
emphasis on contextual factors that influence the success-
ful development and adoption of innovative IS and adopts
Van de Ven’s systematic and comprehensive framework
to analyzing it.

These insights contribute to the existing body of
knowledge on PMIS. Earlier studies have emphasized the
adoption, diffusion, and impacts of PMIS [23,25]. In con-
trast, the insights from our analysis of K-REP case add to
our understanding of how innovative public IS can be
developed and shaped over time through interactions with
key external stakeholders. Our study of K-REP case adds
the contextual and structural insights into innovation pro-
cesses of broadcasting AD information systems in South
Korea by providing analysis that can help us further ex-
plain the challenges involved.

CONCLUSION

Our study provides a detailed understanding of
how a hub organization in the broadcasting advertising
industry developed and adopted an innovative IS by ac-
tively engaging internal and external stakeholders. Our
context analysis based on the industry infrastructure view
explores how a hub organization was able to significantly
improve its competitive position by changing its focus
from achieving internal process efficiency to collaborative
IS development with its partners in its business network. It
also provides interesting insights on how four components
of industry infrastructure can help investigate a hub organ-
ization’s IS based innovation with its partners in network.

Limitations and Future Research

Our study has its own limitations. Our findings
may not be applicable to a different market or business
situation such as a network of private organizations.
Therefore, generalization of our findings to other contexts
should be done with caution.

Our study presents interesting opportunities for
future research. While we found that Van de Ven’s
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framework was useful in understanding how innovative
IS was developed and adopted, some of the components
might be adapted to examine other types of networked
organizations (such as a network of private organizations).
Future research to further develop the Van de Ven’s
framework is needed to understand contextual conditions
that are unique to public organizations. In addition, re-
search is needed to further investigate how networked
organizations may use innovative IS synergistically to
strike a balance between exploitation and exploration for
the network as a whole rather than individual members in
the network. What are the conditions under which a public
organization that is facing imminent deregulation and
competition can transform itself to maintain its unique
position with the innovative use of technology? These are
some of the issues that require careful examination in fu-
ture research.
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