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ABSTRACT 

With the proliferation of computer networking technolo

gies and improved systems development practice, organiza

tionally-based information systems are beginning to include 

automated information interchange that transcends organiza

tional boundaries. The scope of inter-organizational sys

tems ranges from the simple exchange of standardized mes

sages to the integration of separate organizationally-based 

hardware and software components. The dissertation con

siders the characteristics of Automated Information Sharing 

Systems (IS*) with a view toward developing classification 

schema and predicting issues of relevance to organizations 

and society arising from IS* development and evolution. 

Development of IS*s may be examined from a variety of 

perspectives including participation incentives and objec

tives as well as structural, growth and technical character

istics. Each of these is investigated by the analysis of 

actual case studies representing current and prototype IS* 

implementations. The output of the initial investigatory 

process is a set of representative taxonomies which may be 
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used to classify and categorize IS*s. The primary taxonomic 

scheme, participation levels, represents categorization of 

IS*s on two bases: operational/technical characteristics 

and strategic utilization potentialities. Application taxo

nomies, interchange objective and interchange type, are also 

developed to provide a foundation for assessing the underly

ing characteristics of interchange prior to determining ap

propriate IS* application features. In this way, the thesis 

presents fundamental concepts for continuing research into 

the development and potential impact of IS*s. 



CHAPTER 1 

INTRODUCTION 

The interchange of information whether subtle or 

concrete, internal or external forms the basis of all organ

izational and societal activity. In the majority of organi-

zations, automated information systems development efforts 

have focused on internal data gathering, manipulating and 

reporting. This concentration of system's development ef-

forts on internally controlled and directed processes has 

been extant for two reasons: 

1. The organization was constrained to deal with 
only those data sets, transactions or messages 
conforming to its internal information usage 
requirements. The organization could not enforce 
consistency between these requirements and the 
data originating from external entities. 

2. The modes of interface and means of communi
cation to external entities were limited by avail
able technology. These limitations applied to all 
information interchanging entities. 

With the proliferation of new computer networking 

technologies, increased public systems literacy and improved 

systems development practice, new information systems 
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development may include information interchange across or

ganizational boundaries. The technological developments 

represent opportunities to integrate the individual firm's 

data processing and data communication activities with those 

of other firms having similar or complementary information 

needs. The scope of these inter-organizational systems 

ranges from the simple exchange of standardized messages to 

the integration of separate organizationally-based applica

tion components or other information resources. Resultant 

shared information systems that cross organizational bound

aries and benefit all participants have interesting and dif

ferent characteristics. This type of system is hereinafter 

referred to as an Inter-organizational Information Sharing 

System (IS*). Exclusive of any underlying technical proper

ties, an IS* may be minimally defined as an identifiable 

construct consisting of a device infrastructure and auto

mated pathways between devices supporting information inter

change among a set of sharing organizations. 

At the technical, device-based, level, an IS* may be 

synonymous with an inter-corporate network or a compunica

tions system. Compunications systems demonstrate the appli

cational integration of data processing and data communica

tions (Oettinger 1971). IS* is not necessarily synonymous 

with 'fully distributed network' as the IS* application re

sources are often centralized to a single participant with 



only distributed or remote access for the other partici-

pants. Although IS*s have been in existance since the 

1960's, they are beginning to proliferate more rapidly 

(McGillem and McLauchlan 1978). 

Historical Perspective 

Early development and design of IS*s occurred in 

both the public and private sectors. One of the first IS*s 

3 

was implemented by the Advanced Research Projects Agency of 

the Department of Defence (ARPA). Arpanet was operational

ized in 1969 with the following goals (Ornstein et al 1972): 

1. To permit resource sharing, whereby persons 
and programs at one research center may access 
data and interactively use programs that exist 
and run in other computers of the network, 

2. To develope highly reliable and economic dig
ital communications, and 

3. To permit broad access to unique and powerful 
facilities which may be economically feasible only 
when widely shared. 

These goals, especially resource sharing and broad 

access, continue to be important in public sector IS* imp1e-

mentations such as LegiTech/EIES which links legislative re-

searchers in twenty-five states with federal resource al10-

cating agencies (Johnson-Lenz 1980). The third goal, 

however, is more applicable in the private sector inter-

organizational environment. 
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A significant difference between public and private 

sector IS*s is that private sector systems often include 

transactions or messages which carry a financial liability. 

Example application systems with this characteristic are 

credit acceptance and electronic funds transfer systems. 

Another general difference is that IS*s may replace existing 

person-centered information interchange processes in support 

of the primary business practice. The most common target 

application fulfilling this function is inventory 

query/order processing. 

Among the earliest private sector IS* implementa

tions were those developed for the transportation industry. 

In the transportation sector, enormous volumes of way bills, 

manifests and scheduling data require transmission and 

processing. Further, with the sharing of tracks, loading 

docks and other facilities, delays in acquiring information 

on resource availability often led to opportunity losses. 

The adopted solution to these volume and timing problems was 

the automation of message flows. The TeleRail Automated 

Information Network (TRAIN II) is operated by the 

Association of American Railroads, an industry-level member

ship organization. TRAIN II functions as an inter-organiza

tional system in a Host-to-Host setting and services 7,000 

inquiries on rail cars per day (Meetze 1979). The TRAIN II 

system is only one of more than a dozen similar systems that 
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are now fully operational in the transportation industry. 

The concept of message flow is analogous to informa

tion interchange. In the above railroading example, the 

pre-IS* task structure relies heavily on a division of 

labor. For example~ in order to make a transportation rout

ing decision many separate schedules must be consulted and 

multiple persons using several different forms of communica

tion media (phone calls, TELEX, ets.) will be involved. 

However, within the IS* the same message flow may be com

pletely automated (on-line data query and transaction sub

mission) where the speed of the flow is increased and the 

probability of error is decreased. These outcomes represent 

only two of the potential benefits which organizations may 

derive from IS* participation. Other potential benefits to 

sharing organizations include reduction in information 

handling costs, avoidance of information handling costs, 

displacement of information handling costs to another 

organization or a more appropriate subunit of the same 

organization and improvement in information handling effec

tiveness. 

During the last five years, operational IS*s or pro

totypes have been developed in a wide range of industrial 

settings. It is probably not coincidental that these sys

tems have been developed predominantly in industries identi

fied by Champine (1978) as having the highest information 
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content -- banking and finance, education, information util

ity, publishing, energy, health transportation, whole

sale/retail sales and law enforcement. Drug Wholesaling 

(LeConey and Olwell 1981), Grocery Manufacturing/Sales (USC 

Message Standards Committee 1981), Hospital Records (Poggio 

1981) and Automated Clearing Houses for financial trans

actions (Horan 1980) are several examples. The development 

of each system was preceded by considerable research into 

the advisability and potential benefits of resource sharing. 

Extensive research was required because the decision struc

ture and design criteria applicable to an IS* are more com

plex than those applicable to internal information systems 

development. The design scope encompasses potentially dif

ferent information needs and user orientations. Moreover, 

the ability to participate in an IS* may reflect a change in 

technology utilization for most firms. Technology absorp

tion issues have been evident with such innovations as dis

tributed processing, general system and communication inter

faces, and integrated data management systems. 

Experience with these new technologies is not always 

evenly dispersed within a given industry. In many cases, 

industry associations or related agencies became the cata

lyst for development of standards, procedures and protocols 

as well as the source of technical data necessary to facili

tate the IS* development process. Such diverse 



organizations as the Grocery Manufacturers of America, the 

American National Standards Institute and the National Con

ference of State Legislatures have been involved in these 

processes during recent years. 

Literature Review and Motivation 

7 

Reported research which specifically addresses the 

underlying characteristics of IS*s has only recently ap

peared (Barrett and Konsynski 1982). However, research in a 

variety of disciplines which is both relevant and applicable 

to IS*s has been conducted. The scope of interdisciplinary 

research into the impacts of computer technology is often 

subsumed under the heading of Sociology of Computing. A 

comprehensive overview of this topic is provided by Kling 

(1980). It is the diversity of views and relevance to the 

current study which is emphasized in this section. 

Broad societal issues such as widespread unemploy

ment, cultural change and fundamental economic changes have 

been addressed in government reports and academic literature 

alike. Nora and Minc (1978), for example, extrapolate from 

current employment trends in France to predict labor reduc

tions of up to 30% in key service industries such as banking 

and insurance where the new networking technologies are 

being absorbed most rapidly. Porat (1977) concentrated on 

defining primary and secondary information sectors for the 
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purpose of measuring their respective GNP contributions. 

Using Porat's categorical scheme, Sadler (1980) stresses the 

relationship between unemployment due to automation and the 

underlying growth rate of a nation's economy, the rate of 

growth in the labor force as a whole and the rate of growth 

in information sector employment. McLean (1979) addresses 

the rate of growth in information sector employment by iden

tifying the current trends which will affect that rate in 

the future. He argues that, with the continuing demand for 

computer-based information systems far exceeding current 

productive capacity, organizations are turning more fre

quently to computer applications such as Query-By-Example 

(Zloof and de Jong 1977) to reduce the need for data 

processing staff. The research reported herein demonstrates 

the potential of IS*s to impact the demand for labor in both 

the primary and secondary sectors. 

Sociological and cultural changes to be expected 

from the dispersion of new networking technologies have been 

discussed most frequently in the communications and socio

logy of computing literature. Bell (1979) hypothesizes that 

computer-assisted communications has emerged as a third so

cietal infrastructure in which fundamental changes may cause 

structural as well as economic dislocations. This somewhat 

cataclysmic view is often counter-balanced by technologists 

such as Wise and others (19tlO) who argue that microcomputer 
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applications such as home-based network access and user ap

plication development systems move society toward the impli

cit goal of optimal resource allocation. Regardless of the 

viewpoint taken, pessimistic or optimistic, Westin (1980) 

argues that assessments such as these are problem-fraught in 

that the empirical baselines are often undetermined or unde

terminable and the transitional states of a given develop

ment are undefined or undefinable. Although Nilles et al 

(1981) establish an empirical baseline for the dispersion of 

personal computers, most of the social oriented research 

tends to be non-specific as to the actual transition pro

cesses leading from current technology utilization to the 

predicted future states of society or the economy. IS* de

velopment represents one such transition mechanism. 

Specific studies of IS* applications such as elec

tronic funds transfer (Bequai 1981), hospital records 

(Hawkins and Hatfield 19~0) and teleconferencing (Charles 

1981) have emphasized descriptive, empirically derived char

acteristics. Bender (1980), for example, assesses economic 

characteristics of electronic funds transfer systems such as 

capital requirements, cost distribution and profit conbtrib

ution. Kraemer (1982) evaluates the economic impact of sub

stituting home-based, telecommunication-assisted work 

processing for transportation costs. Hiltz and Turoff 

(1978) examine the underlying processes of teleconferencing 
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technology and their relationship to work process techno

logy. These research results have been reported in widely 

disparate publications such as trade serials and newspapers, 

system manuals and academic journals. In consequence, 

parallels between application types have not been drawn. 

Technical issues such as network optimization, pro

tocols and security have been reported in the distributed 

systems literature (Bracker 1981, Chorafas 1980, Katzan 

1979, McGlynn 1978). Konsynski and Bracker (1980) focus on 

capturing the technical requirements for network design. 

Gee (1980) and Champine with others (19~0) discuss managing 

the distributed systems environment, although their discus

sion tends to focus on technical issues of relevance to data 

processing/data communication managers. In consequence, 

issues of organizational impact such as structure and compe

titive environment tend not to be considered. 

The thesis integrates discussion of the diverse re

search issues using the inter-organizational systems 

framework. Without a general framework from which to study 

and analyse inter-organizational systems, there is the pos

sibility of losing valuable and important data concerning 

the need, use and manipulation of information as a good. 

The thesis is motivated substantially by the need to 

organize information about IS*s in such a way as to capture 

holistically important characteristics. 
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As more and more organizations recognize the poten

tial of inter-organizational systems development, there 

exists a need to understand the potential risks and rewards 

of IS* development such that organizations may make better 

informed decisions. The existance of a logical template for 

organizing data about IS*s may also act as a decomposition 

tool for the decision space. A further motivation for the 

current research is the discovery of specific research 

issues which are imbedded in the utilization of IS*s via 

their impact on individuals, organizations, systems develop

ment practice, industries and society. 

Organizat~on of Thesis 

Chapter two presents the research methodology, con

tributions, key definitions and concepts as well as an over

view of the results. It also offers a mapping of results to 

the case discussions which illustrate them. Chapter three 

provides an analysis of the incentives to IS* development. 

Chapters four and five present IS* application analysis 

frameworks, interchange objective and interchange type, 

which assist in the definition of target system characteris

tics. In chapter six, the primary classification scheme, 

participation levels, is introduced in overview with a brief 

examination of level characteristics. The levels are dis

cussed with respect to their operational characteristics. 
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Chapters seven through eleven examine each of the participa

tion levels as well as integratin previously discussed con

cepts with case illustrations. Each of these chapters in

cludes relevant participation decision and application 

choice criteria. Decision and application choice criteria 

are then discussed with respect to the strategic objectives 

of the firm in chapter 12. The organizational implications 

of IS* participation are discussed in chapter thirteen. 

Chapters fourteen and fifteen extrapolate IS* development 

issues of concern to both private and public policy-makers. 

Finally, chapter sixteen provides a summary and discussion 

of future research issues with respect to inter-organiza

tional information sharing systems. 



CHAPTER 2 

CONCEPTUAL FOUNDATIONS AND OVERVIEW 

The historical tendency for organizations to focus 

information systems development effort on their internal 

processing needs was identified in chapter 1. It is appar

ent that this internal focus has shifted gradually and that 

the development of systems that automate information inter

change between organizations is increasing. The thesis is 

concerned with the emergence and evolution of these systems 

as a class of computer/communication applications. This 

chapter serves as an overview. It presents the operational 

definitions utilized in the thesis research along with the 

research issues which guided it. It also provides a state

ment of the results and their respective contributions. 

Additionally, it relates each of the results to the case 

discussions which illustrate them. 

13 



Definitions 

An 18* is dufined as: 

A electronically-based system supporting the 
interchange of information between two or more 
organizations which have substantially different 
owners and/or governing bodies. 

14 

I8*s occur during the last 3 stages of the informa-

tion systems evolution model depicted in Figure 1. In the 

idealized model, stage a depicts an exclusively internal in-

formation system which ignores any environmental interface. 

At each successive step from stage b to stage e, the 

organization automates more of its externally-directed acti-

vities. It begins by automating its immediate environmental 

interface and proceeds through to the specification of an 

integrated multi-organizational information systems infra-

structure. It is important to acknowledge at the outset 

that all resources owned by a given organization would not 

be available for sharing even at stage e. There are always 

some exclusively internal resources (software, hardware, 

personnel, etc.) which must be protected by gateways, fil-

ters and other security provisions. Given this restriction, 

the three later (c - e) stages of the idealized model 

represent a typical path for 18* evolution. 
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Information interchange by definition subsumes all 

the component functions of message exchange including gener

ation of the message at the source, all conversions and/or 

transmissions between the source and receiver as well as 

processing at the receiver. Inter-organizational systems, 

therefore, represent a logical superstructure created by ex

tending intra-organizational systems development in support 

of inter-organizational information interchange. Among the 

infrastructural components underlying the functional re

qUirements are hardware, defined pathways between hardware 

devices, and application system elements such as rules, pro

cedures and protocols, software, data/databases and exper

tise. 

Conceptually, extension and support result from the 

fact that an IS* adds value to the messages it receives and 

dispatches. It does this by improving information value 

(timeliness, accuracy, accessibility, clarity, etc.). To 

satisfy the above definition, an IS* must, in carrying out 

its value adding function, automate at least one information 

processing activity component over and above transmission at 

one or more participant sites where: 



Participants are defined as organizations who 
develop, operate or utilize IS*s for the purpose 
of interchanging messages the content (or object) 
of which supports the distribution/production of 
the goods/services defined by their primary bus
iness practice are designated as participants. 
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IS* participants are distinguished from the IS* it

self by' means of the objectives it pursues. An IS* inter-

nally maintains only technical objectives relative to its 

value added function. A participant, on the other hand, 

maintains strategic objectives relative to its primary busi-

ness practice. It is this segregation by objective and 

function which permits logical, context independent, anal-

ysis at the information system level. 

Interchange in support of the primary business prac-

tice is considered to occur when both the sender and re-

ceiver have a stake in the content of the message exchanged. 

However, organizations whose primary business practice is 

information handling may also develop, operate or utilize 

IS*. These organizations have a stake in the process of ex-

change but not necessarily in the object (or content) of the 

exchange. As a consequence, the participation of these 

firms is operationally qualified: 



Independent participants are defined as organizations 
who aid in the development, operation or utilization 
of 1S*s for the purpose of supporting participant 
information interchange where such support services 
define the organization's primary business practice. 

As a brief illustration, subscribers to a credit 
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rating service utilize the information in support of product 

sales and are therefore participants. However, the credit 

rating service itself is an independent participant whose 

primary business practice is the sale of such information. 

Although an independent participant will have strategic ob-

jectives relative to its own information handling business 

practice, the conduct o~ that practice revolves around the 

process of operating the IS* itself. Among the types of as-

sistance which may be provided by independent participants 

are mediating or participating in the development of stan-

dards to be used by the IS* participants, being responsible 

for message content error detection/correction/re-routing 

over and above end-to-end image consistency and maintaining 

some non-participant site application for the security or 

access of IS* resources. Participants and independent par-

ticipants may be joined in the IS* organizational environ-

ment by firms providing common carrier, end-to-end image 

consistency, services and products. Such common carriers 

may become independent participants only if they provide 

some customization of their service/product offerings in 

direct support of an IS* otherwise fulfilling the above 
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definition. This qualification is required by the ubiquity 

of common carrier service utilization. However, recent 

deregulation of that industry and increasing competition 

make it more likely that existing firms which offer common 

carrier services will expand their product/service tariff 

into the IS* domain. 

IS* stages c, d and e as identified in Figure 1 

represent a continuum within which each successive stage im

plies ari increasingly complex systems management task. As 

IS* functionality increases along the continuum, IS* object 

attributes such as ownership, compatibility, maintenance re

sponsibility, enhancement authority, physical location and 

logical location become correspondingly more important. 

This implies that the task of managing object development, 

maintenance, installation and usage becomes more complex. 

However, imbedding this expanded functionality within the 

individual user environments requires a high degree of coop

eration and accommodation among participating firms. The 

potential for intermixing the individ~al strategic objec

tives and their corresponding technical objectives would 

also be high. A significant degree of cooperation and/or 

accommodation would also have the potential to impact organ

izational governance procedures and goals. It is, there

fore, clear that the stage of IS* evolution and issues rele

vant to an organization's participation in an IS* are 
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interrelated. Research which results in a systemic, taxo

nomic framework assisting in the analysis and resolution of 

issues derived from this interaction is the primary goal 

of the thesis. 

Research Issues 

Given the idealized IS* evolution model of Figure 1, 

the assumptions and the definitions of IS* participants 

listed above; four issues guided the research for the 

thesis. 

1. There exists an observable evolution of infor
mation systems which transcend organizational 
boundaries. 

2. There are discrete, observable stages in the 
evolution of automated inter-organizational 
information systems and these stages may 
be related to participation decision issues. 

3. Organizational impacts may be expected as 
these systems evolve. 

4. It is possible to develop prototypical 
evolutionary taxonomies and impacts by the 
observation of existing inter-organizational 
information system implementations. 

A comparative case study methodology was employed 

because it enables the identification of characteristics 

belonging to the logical, generic class of inter-organiza-

tional systems irrespective of application context. 

Further, the comparative approach permits a broader-based 

examination of qualitative attributes and potential impacts. 



21 

The empirical portion of the research was conducted 

during Spring 1982. Systems chosen for study were intended 

to provide a broad spectrum of environmental factors such as 

competition, participant relationship and industrial classi

fication. The distribution of firms and industries chosen 

for data collection is summarized in Table 1. Additional 

direct sources of data where applicable are also listed. 

Non-target firm sources were not always available. An 

asterisk in Table 1 indicates that one or more interviews 

were conducted. On-site interviews averaged two hours and 

were generally preceded and/or followed-up by telephone con

versations. Moreover, relevant system documentation, inter

nal reports, financial reports and marketing literature were 

gathered from target firms. Al+ firms were guaranteed the 

confidentiality of these materials. In addition to the 

field study generated illustrations, existing literature 

provided the foundation for several hypothetical and 

composite illustrations. 

Major Findings 

Guided by the above research issues, nine case situ

ations were analysed in depth and numerous others were 

studied by means of short interviews and literature review. 

Six major conclusions are drawn from this analysis: 



Table 1. Summary of Illustrating Cases 

INDUSTRY SYSTEM ADDITIONAL 
I 

PARTICIPANTS DIRECT SOURCES 
I 

INSURANCE * INSURANCE CARRIERS 
HOSPITALS 

* INDEPENDENT INFORMATION 
SYSTEM PROVIDER 

MANUFACTURING * AN AUTOMOBILE MFR 
AFFILIATED DEALERS 

RETAILING * MAJOR ~ROCERY CHAINS * INDEPENDENT SYSTEM 
GROCERY MANUFACTURERS DEVELOPER 

* INDEPENDENT COMMUNICATIO~ I 

SERVICE PROVIDER I 

A 'BIG B' ACCOUNTING FIRM I 

WHOLESALING * A MAJOR DRUG FIRM * TWO PROVIDERS OF 
RETAIL DRUG STORES SPECIAL PDETS 

A BROKERAGE ,FIRM 

FINANCIAL * MAJOR CREDIT CARD COS. * MAJOR BANK 
SERVICES RETAIL STORES * EFTS COORDINATING BANK 

GENERAL 15* * SUPPLIER OF NETWORK I 

: MGHT SOFTWARE 
* SUPPLIER OF NETWORK I 

HARDWARE 
* COMPUTER VENDOR * SUPPLIER OF COMMUNICATIO~ I 

SOFTWARE 



Inter-organizational systems are being developed 
in response to a recognized lack of efficiency in 
existing information interchange mechanisms. 

Inter-organizational systems improve the effi
ciency of some information interchange processes. 

Improved efficiency of information interchange 
mechanisms has a demonstrable positive impact on 
production/distribution processes. 

The inter-organizational systems development pro
cess encourages, even demands, broad-based analysis 
of the target environment. 

The development of an inter-organizational system 
demands a high degree of cooperation and accommo
dation among all participants. 

Inter-organizational systems are perceived as a 
means of implementing or realizing product/service 
strategy. 

Each of these conclusions is cross-indexed to its 
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respective case illustrations in Table 2. For example, the 

demand of inter-organizational systems development for high 

degrees of cooperation and/or accommodation was present in 

all of the implementations studied. However, the degree and 

nature of that process varied with the competitive structure 

of the industry. 

The inquiry demonstrates that a systems analytic 

framework is useful to both researchers and potential IS* 

participation decision makers. Among the decision issues 

which may be addressed within the framework are purpose, 

degree of participation, target system characteristics, con-

troIs, security and investment tolerance. The specific 

function of the framework is to structure debate on these 



Table 2. Summary of Conclusions 
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issues in a meaningful and comprehensive way. Secondarily, 

the framework provides a means of describing IS*s without 

applicational referents. 

The framework may be visually depicted as a bi-di

rectional hierarchy within which the iterative discussion of 

interdependent issues may be targeted. Figure 2 represents 

an overview of this structure where the given issues may be 

considered with respect to a specific participation level. 

Participation levels, representing the major classification 

scheme, are themselves refinements of the pre-defined evolu

tionary stages. 

One of the major contributions of the thesis is the 

development of a participation level taxonomy for IS*s. The 

participation level taxonomy parameterizes the major issues 

of relevance for each participant. Five participation 

levels have been defined. At each level, the IS* increases 

its value added function, complexity, responsibility and po

tential investment cost. The level of the IS* is defined by 

the value added function performed by the system itself. 

This level is then attributed, or distributed, to the 

participant responsible for providing that function to the 

group of participants taken as a whole. In this way, parti

cipation level represents a conjunctive device for analysis 

of strategic and technical objectives while enabling 
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independent analysis of both from their respective organiza

tional frames of reference. Table 3 presents the opera

tional thresholds for each level and identifies the case 

discussions where their application is described in more 

detail. Only a brief summary is attempted here. 

At level one an IS*s value added function is primar

ily message transport where the technical objective of the 

system is standardization of messages and interchange proce

dures. The view of the IS* shown to participants consists 

of a set of rules, procedures and protocols for utilizing 

the transport facility. 

At level two the value added function is augmented 

to include a single, well-defined application. Any distinc

tions between level one IIO participants will be made by the 

level two participant's internal application using 'message 

content'. The level two IS~ is, therefore, built within an 

interchanging environment containing a level two participant 

and any number of level one participants. The transport 

function fulfills a shared technical objective while the ap

plication function is provided by and unique to the level 

two participant's strategic objective. 



Table 3. IS* Operational Thresholds 

THRESHOLD 
Data Entr!§/Exit 

Single Internall~ 
Directed Appl 

MUltitle Internal 
and xternal 
Directed Appls 
Nodes are naMed 

Diverse Heterogen 
Appls with off-site 
initiation - objects 
naMed 

DPIDC Utilit!§ 
SiMultaneous run 
control at Multiple 
resident sites 

ReMote 
I/O 
1 

1,2,3 

Appl 
Process 

2 

1,2,4 
5,6 

Dn = #relevant case discussions 

Multi-Part 
Exchange 

3 

7 

Network 
Control 

... 

8 

Integrating 
Network 

5 

9 
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The level three value added characteristic is there

fore multiple applications Level three participants add to 

the communication interface such that lower level nodes are 

named. Named nodes then have unique identities and capabil

ities. These distinctions enable the IS* to fulfill multi

ple technical objectives and a set of potentially unrelated 

strategic objectives for individual participants. Such in

creases in functionality are cumulative to all succeeding 

levels. 

Level four IS*s consist of shareable objects located 

at different participant sites. The level four participant 

must maintain a significant database containing the identi

fiers and addresses of those objects, participating nodes 

and their respective controls for utilization and access. 

Value added by the level four IS* therefore lies in provid

ing a specified processing path as requested by a 

participant. However, the level four participant's involve

ment in these multi-way applications may be only in the com

munication processes. 

Within a level five IS* participant requests may be 

routed through a complex application level processing loop 

involving multiple sites. The value added at level five is, 

therefore, dynamically allocating a potentially user trans

parent processing path based on the IS* function requested 
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by a participant. 

Application of this five level model of IS* partici

pation to the cases studied leads to the conclusion that: 

Participation levels appear to be a useful class
ification scheme for inter-organizational infor
mation systems. 

While providing a framework within which to evaluate 

participation on functional, control, security, and invest-

ment parameters, participation levels also represent dis

crete steps which may be assessed from both strategic and 

technical vantage points. As the case discussions 

illustrate, there are many different rationale or incentives 

for participation in an IS*. These incentives are summar-

ized in Table 4 where they are cross-indexed to the more 

detailed case illustrations. 

Although increased efficiency in productioa/distrib-

ution processes was found to be the dominant participation 

incentive, each of the others was found in one or more of 

the IS* implementations studied. The taxonomy encourages 

association of the operational thresholds with potential 

strategic objectives. In doing so it bridges the gap be-

tween technological feasibility and practical strategic 

planning at the organizational level. These concepts will 

be further discussed in chapters 3, 6 and 12. 
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Table 4. Representative I5* Incentives 

REPRESENTATIVE 1S* CASE DISCUSSION 
PARTICIPATION OBJECTIVES 1 2 3 4 5 6 7 8 9 

EconoMies of Productionl 
Distribution Processes 

'" Cost Avoidance • .. 
'" Cost DisplaceMent • 
'" Cost Reduction .. • • • 
'" Productivit~ IMproveMent • .. • 

Market DOMinance • • 
Gain COMpetitive Edge • • • 
Market Leadership • • 
Product/Market Innovation • • .. • 
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Participation level represents only one plane of the 

issues hierarchy and is interdependent with issues of inter

change type and objective, as well as the cost/benefit 

determinations supporting current or proposed interchange 

mechanisms. These later set~ of issues which are more tech

nical in nature are discussed in chapters 3, 4, and 5 re~ 

spectively. 

The ability to improve information interchange pro

cesses through development of IS*s was also found to be de

pendent on recent technological innovations such as minia

ture, portable terminals and manufacturer independent micro 

to mainframe communication protocols. The scope of devices 

which may be utilized in the design of IS*s is, therefore, 

expanding. Berman and Oettinger (1977), for example, envi

sion an IS* which could utilize all the technologies of 

figure 3. 

Potential utilization of many different technologies 

is only one factor underlying the increase ih IS* develop

ment. The key parameter of IS* evolution is functionality 

where stages are absorbed upward. Upward absorption of a 

stage implies that potentially intact applications may be 

shifted from one participant to another or from participants 

to the IS* resource pool. Portability of applications, 

especially in terms of modularity, coupling and cohesion 
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(Yourdon and Constantine 1979), therefore, become important 

physical design criteria for IS* oriented applications. In 

this way systems development practice improvements are also 

important to the achievement of IS* interchanging effi-

ciency. 

Participants of IS*s may be segregated by their 

stake in the message content. Moreover, participants may be 

segregated by the characteristics of their participation in 

the IS*. This factor is discussed in chapter 6 where the 

stages of IS* evolution are measured against existing parti-

cipation characteristics in more detail to form the partici-

pation level scheme. 

In summary, the thesis makes three specific contrib

utions as follows~ 

The identification and definition of a formal 
taxonomy to describe evolutionary patterns within 
the computer communications environment which may 
be used to monitor, predict and understand the 
emerging inter-organizational information systems 
environment. 

The development of a framework within which to 
capture, study and organize data with respect to 
the need, use and manipulation of information 
processing across organizational boundaries and 
the potential impacts associated with those 
activities. 

The identification of further research issues with 
respect to existing and continued development of 
inter-organizational systems within organizations, 
industry, the economy and society as a whole. 
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Each of these contributions is of value to both the 

scientific and practitioner communities. The framework pro

vides a context-free tool for the analysis of inter-organi

zational systems while providing support for the contextual 

decision making process. The inter-organizational systems 

area is rich in research opportunities as it has potential 

impacts in all spheres of society. Although the thesis re

search focuses primarily on the organizational sphere, the 

others are discussed where relevant and summarized in chap

ter 16. 



CHAPTER 3 

INCENTIVES TO IS* DEVELOPMENT 

The utility derived from automated inter-organiza

tional information systems parallels that derived from 

intra-organizational systems. There are two dominant views 

of this utility. First, information decreases the uncer

tainty of decisions by changing "the probability distribu

tion of states of ·the world" (Arrow 1979). For example, if 

the predicted number of orders for a given product carries a 

high probability then the decision which determines produced 

quantity will be made with greater confidence. However, the 

cost of acquiring the information item (predicted number of 

orders), which is usually, but by no means exclusively, 

derived by trend analysis should not exceed its value. The 

determination of value (or benefit) of the information item 

is, therefore, made with respect to expected production and 

inventory holding costs. 
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Second, a given information item may reduce the 

quantity of information which must be handled or increase 

confidence in information already possessed. In this way 

automated information systems may be used to reduce informa

tion acquisition (processing/dissemination) costs and/or 

increase the capacity for information handling at equal or 

reduced costs (Galbraith 1973). 

A third type of utility which may be derived from 

inter-organization information sharing systems (IS*) is the 

reduction of IS development and/or operating costs. This 

amounts to a reduction of the overhead costs absorbed by 

end-products or services. An obvious parallel in the 

intra-organizational environment is the centralized data 

processing department that develops a single application, 

(i.e. payroll or accounts receivable) for all divisions or 

regional units of the organization. Gremillion (1982) re

ports that "this is a viable approach only when a set of po

tential users exists whose needs are sufficiently homogene

ous to be addressed by one system". In consequence, one of 

the primary issues which must be addressed by potential IS* 

developers is the unit of homogeneity which exists between 

potential participants. The issue may be easily resolvable 

by end-to-end image consistency providers for whom the 

message, regardless of content, is a logical entity. 

However, for participants, there will be degrees of 
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homogeneity, message contents more or less amenable to stan-

dardization. Metrics for the degree of homogeneity between, 

for example, the purchase order forms of all firms in a 

given industry, do not exist at present. Instead, standards 

to be used for IS* development have tended to be pro-

posed by either a single firm which is developing an IS* or 

an industry association whose members are to be the IS* 

participants. 

The impetus to development of an IS* is usually one 

or more of the information utility sub-objectives listed 

below. The sub-objectives relate directly to the 

organization's business practice/conduct and are assessed in 

that context. 

Cost Reduction 
reducing the cost of information handling 

Cost Avoidance --
avoiding some information handling cost 

Cost Displacement --
displacing some information handling cost to 
either another organization or a more appro
priate sub-unit of the same organization 

Productivity Improvements --
improving message handling effectiveness 

In addition to the above listed incentives, the IS* 

may be used as an instrument of organizational competitive 

strategy implementation and/or as an additional source of 

revenue via fees for IS* services. These incentives will be 

examined in later chapters. 
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Although the IS* tends to provide one or more of the 

economic benefits for the organization as a whole, indivi

dual work process units within the organization may incur 

risks. Some of the potential risks in IS* development are 

changes in current internal communication patterns, decision 

hierarchies, control structures and day-to-day procedures. 

For example, IS* issues of data and device ownership, stan

dards, cost allocations and systems management authority and 

responsibility are complex. These design details are set-

tled by negotiation among potential IS* participants during 

the development process. However, each of these issues may 

engender considerable debate within the individual 

organization as well, ego between the IS development unit 

and the user section (Champine 1980). Potential conflicts 

between IS* interchanging procedure compromises and the 

organization's internal governance procedures and style 

cannot be ignored. King and Kraemer (1981) have noted, 

The current claims for decentralization potential 
and productivity payoffs from implementation of 
telecommunication technologies rest on only the 
loosest understanding of the social, technical 
and organizational dynamics that surround actual 
technological adoption of routinization. 

Maximizing the probability of successful IS* 

implementation, therefore, requires detailed pre-negotiation 

analysis of the participant's overall task environment and 

organizational strategy including the non-informational com

ponents of production and distribution work processes. As 



King and Kraemer suggest cost/benefit analysis alone is an 

insufficient (by degree of examination) participation cri

teria. This does not imply that organizations will choose 

to participate in IS*s without an economic incentive. 
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Subsequent chapters assume one or more of the econo

mic benefits would be achieved by organizational participa

tion in the IS* and that cost/benefit analysis has formed 

the foundation of the participation decision. The necessary 

economic data may generally be grouped into three classes of 

variables -- information attributes, task attributes and 

infrastructure attributes. These groupings will be discus

sed after analysis of the economic incentives. 

Cost Reductions 

Cost reductions which occur as a result of IS* de-

, velopment tend to be centered in the information gathering, 

manipulating and distributing work processes which are auto

mated. However, non-informational work processes may also 

be the target of IS* development or participation. 

Potential IS* participants face information resource 

allocation decisions associated with the volume, frequency 

and content of information exchange. For example, a high 

volume of purchase orders for a particular supplier may lead 

the firm to hire a specialized buyer. For the supplier, 
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greater volumes of incoming orders require more order 

processing clerks. In both cases, low frequency or season

ality may result in imbalanced peraonnel utilization. 

Imbalanced computer resource (terminals, memory, data access 

devices, etc.) utilization may be more easily justified. 

First, the original purchase of such equipment is a capital 

investment which increases the asset valuation of the firm. 

Second, the incremental costs of increased volume are sub

stantially lower in terms of the physical resource units re

quired, ego kbits of computer memory versus clerks. 

Additionally, automated interchange systems are several mag

nitudes faster and far more accurate than manual systems 

based on actual error rates in the long run. These factors 

were the primary reason behind an increase of 69% in the in

stalled base computer value between 1975 and 1980 (Schiller 

1981) where terminal devices accounted for an average of 21% 

of direct expenditures each year. Decreasing costs of com

puter technology, estimated at 20% per year (Keen 1981), 

would tend to indicate that this trend will continue for the 

forseeable future. 



Case Discussion 1: 
Cotner Dry Goods (COG) 

The experience of Cotner Dry Goods (COG), a whole

sale distributer, provides an illustration of the types of 

cost reductions possible with an IS*. Figure 4 is a modi

fied DIM chart of COG's environment with manual processing 

while Figures 5 and 6 represent the same environment after 

implementation of the IS*. 

In the old manual system (Figure 4) approximately 

800 salespersons visited each of the 12,000 customers at 

least monthly. The customer and salesperson reviewed the 
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store's inventory and filled out the purchase order toge

ther. If the supply of an item became short during the 

month, the retailer could call orders into the nearest dis

tribution center. More than 3,000 order clerks at over a 

hundred distribution centers wrote picking tickets for the 

warehouses. The picking tickets listed items in random 

order and the warehouse bins were sequenced alphabetically 

by product name. 

It was the inefficiency of item picking, in fact, 

which prompted COG to develop the IS*. System designers 

reasoned that, if the sequence of customer orders could be 

matched with that of the storage bins, the total operating 

cost of the warehousing function could be reduced substan-

tially. Figure 5 illustrates the change including sympathe-

tic or trickle-down impacts. 
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With orders being transmitted directly from the cus-

tomer site to a mini-computer located at the distribution 

center, the bins could be sequenced by item frequency. This 

single change reduced operating costs at the warehouse by 

27% in the first year. However, as customers could input 

orders through a specially developed (to CDG's specifica

tions) portable data entry terminal with direct transmission 

capability, there was also a reduced need for both salesper

sons and order clerks. Personnel reductions averaged 37%. 

Additionally, the optimization of held inventory led to a 

40% redubtion in the need for distribution centers and the 

optimization of the freight loading activity (via subse

quencing of orders by delivery route) led to a 30% reduction 

in delive~y costs. 

Prior to development of the 1S*, CDG was suffering 

substantial yearly losses. Over the four year period since 

implementation of the IS*, its financial picture has im

proved to the extent of providing a 30% return on invest-

mente Reductions in the cost of receiving and filling 

orders accounted for the largest proportion of this change. 

The above data shows only the downstream savings 

(wholesaler to retailer), but CDG is also electronically 

linked to its suppliers and 40% of its purchase orders are 

automatically generated upstream (customer to whOlesaler to 
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manufacturer). The impact of the upstream IS* is on inven

tory holding costs (the lead on inventory was reduced from 

1-2 weeks to 2 days) and the cost of buyer personnel. The 

number of buyers was reduced by 91% (Figure 5). 

The implemented IS* (Figure 6) exists exclusively at 

internal CDG computing sites except for the portable data 

entry terminals (PDETs) which are resident at the customer 

site. This gives CDG complete control over IS* processing 

and the internal interfaces. 

The expectation of dramatic cost savings is not un

usual among current IS* implementations. In the grocery in

dustry, the projectea savings from the grocery industry's 

Uniform Communication System (UCS) IS* are $300 million an

nually and prototype implementations are now completing the 

test phase with positive results. In the current prototype 

implementation, the host-to-host transmission of purchase 

orders, confirmations, and checking requests significantly 

reduces the number of persons involved in these tasks. 

Expected economic benefits of the full implementation are 

attributable to eliminating document flows between grocery 

manufacturers and their customers -- supermarket chains and 

wholesalers. The development of message standards 

(Host-to-Host consistency) is complete, but no internal 

interface building has taken place (UCS Message Standards 

Committee 1981). The scope of the integration investment 
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depends on the flexibility of internal systems and the 

development procedures used. However, both the UCS and CDG 

systems have demonstrated a significant reduction in input 

error. 

Cost Avoidance 

Potential cost avoidance benefits of an IS* include 

a decrease in message processing error rates, the elimina

tion of many data entry tasks, the sharing of control costs 

and the avoidance of infrastructural investment. 

The decrease in error rate achievable with an IS' 

frequently leads to decreased administrative involvement in 

the flow of interchange. This reduction is derived from the 

processing of fewer exceptions per n messages. As the 

volume of messages increases, the actual number of errors or 

exceptions (as a percent of messages) also tends to increase 

if there is no corresponding increase in transaction handl

ing personnel. This is due to diminishing returns to scale. 

Each exception must be processed individually and often re

quires supervisory intervention. 

Within CDG's computerized order processing system 

there is no interpretation of processing rules and undimin

ished consistency results regardless of volume. Moreover, 

the exception processing path is changed as exceptions are 



49 

identified at the computer interface and referred back to 

the entering organization. This avoids considerable manual 

reprocessing in addition to avoided data entry costs. 

Minimum control costs associated with the operation 

of an IS* derive from the need to identify message routes, 

establish message routes at transmission time and ascertain 

the identity and subsequent authority of users. Although 

the first two functions are often performed by the telephone 

network (all IS* currently use the public communications 

network to some degree), the latter function must be imbed

ded in the IS*s physical implementation because it will be 

unique to the application under development. If a dedicated 

micro-processor or FEP is used to manage this traffic it may 

be located at any node in the network. Each organization 

may share in the cost of operating that node thereby avoid

ing the purchase of many such devices. 

The degree of cost avoidance for anyone IS* parti

cipating organization will depend on its current level of IS 

involvement. Infrastructural baselines will be examined in 

later chapters. Cost avoidance was not originally a factor 

in CDG's analysis but cost displacements were carefully 

pre-calculated. 
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Cost Displacement 

An example of cost displacement associated with IS*s 

is shared software development. Each firm need not develop 

a system to format the IS* message (transaction, inquiry, 

etc.), nor maintain the software once developed. These 

costs may be off-loaded to an independent participant acting 

as the IS* operating or management entity. Each firm is 

then allocated only their applicable portion of the develop

ment, maintenance and operating costs. 

In the CDG case, cost displacements occur at both 

the retailer and wholesaler levels. CDG, who is the IS* 

operating entity, displaces its order data entry costs to 

the retailer. This factor helped reduce the proportion of 

data processing costs from .96% of sales to .09% of sales, 

while the actual costs of processing and communication in

creased by 32%. 

Individual retail stores seldom. have the internal 

computer systems which are a prerequisite to developing a 

network. However, the time spent entering data is roughly 

equivalent to that previously spent reviewing inventory with 

the salesperson. The new component, a portable data entry 

terminal, is purchased from CDG's approved supplier and re

presents a capital investment of several hundred dollars. 

This investment is repaid by inventory management reports, 
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shelf labels, economic order quantity work-ups for each 

product and delivery schedule improvement. The reports are 

IS* outputs fulfilling its value added function which flow 

from enG to the retailer. enG, which has the necessary com

puting infrastructure, is able to absorb the cost of these 

outputs because of its reduced data entry costs but the re

tailer would be unwilling to produce them manually. Both 

enG and its customers are satisfied by their separate reduc

tion and/or displacement benefits. 

Productivity Improvements 

Productivity enhancements generated by IS* partici

pation include effectiveness in resource allocation deci

sions and efficiency in resource utilization. For example, 

the percentage of time a manager devotes to external infor

mation seeking will vary considerably depending on his/her 

task structure. External information seeking such as deter

mining current interest rates and prices, account and fund 

balances, represents a large portion of the daily task for 

the cash flow manager of a large corporation. These tasks 

can be assisted by the use of available IS*s. Inter-Bank 

Data Ltd, for example, maintains a daily master record of 

its member's bank account balances (both US and abroad). 

One query to this system may replace a dozen phone calls 

and, is, most importantly for multi-national firms, 
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independent of the local bank's time. 

The cash flow manager's environment is closely re

lated to that of the earlier discussed railroad clerk (chap

ter 1). Various externally generated databases must be ac

.cessed and standarizable messages must be formulated and re

ceived. Reducing the time required for these activities can 

only increase the amount of time available for decision 

making. In this way, both efficiency, in the form of 

resource utilization reductions (eg. time to find the rele

vant data values), and effectiveness in decision quality are 

improved. 

The cash flow manager and railroad clerk are only 

two examples of augmenting human problem-solving capability 

through the development of inter-organizational information 

sharing systems. Both are what Englebart (19~2) refers to 

as "knowledge workers" whose effectiveness is improved by 

rapid access to current information. In 1979, more than 500 

databases comprised of 148 million records were available 

worldwide for general subscriber access (Schiller 1981). 

The economic characteristics of such data access systems 

vary widely but Tyler (1978) provides the following estimate 

for a viewdata system. 



A physical system capable of accomodating an 
average of ten minutes of usage per user per day 
would imply operating costs of perhaps $35 million 
including the opportunity cost of using telephone 
system capacity. Thus the total cost per user per 
month (250,000 users) would be of the order of $12. 

The above represent potential cost and benefit 
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factors of simple data base query systems where information 

channels are pre-established and fixed. However, if knowl

edge workers have the capacity to dynamically construct in-

formation channels there tend to be synergistic effects 

which almost uniformly improve performance (Englebart 1963). 

Differing types of IS*s (to be discussed in chapter 5) will 

take advantage of 'this concept to varying degrees. An ideal 

(Keen 1981) IS. would include the sharing of tools for 

dynamic systems building such as PSL/PSA (Nunamaker et al 

1974), PLEXYS (Konsynski and Nunamaker 19B2) and integrated 

meta database management systems (Mannino 1982) which would 

permit sharing across heterogeneous database management sys-

terns, as well as tools for dynamic inquiry and report for-

mating. These tools may be available within the 

organization's internal system, within the IS* itself or 

within another sharing organization's system through the 

IS*. None of the IS*s examined for this study included all 

of these components. 
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Teleconferencing systems which have become sophisti

cated with respect to non-communicational application inter

faces also have the potential of provide the ideal in the 

near future. Charles (1981) identifies three productivity 

factors associated with current teleconferencing systems: 

intuitive leap, timeliness of decisions and improved work 

coordination. These are effectiveness rather than effi

ciency factors and each is appropriate to IS*s such as 

NOTEPAD (Infomedia 1982) which integrate computerized com

munications with 'paper-handling' management tools such as 

word-processors (Palme 1979). 

Turoff (1978) provides a cost/benefit analysis of 

the communication function of teleconferencing with the 

conclusion that such systems are extremely volume sensitive. 

For example, with the conferencing rate at $5 to $10 per 

hour, costs are comparable to the cost of postage for a 

10-50 person set of communicators. Efficiency analyses such 

as this have not generally been taken down to the produc

tion/distribution work process level. 

For CDG, however, which operates a sophisticated IS* 

dedicated to automation of transaction processing, the ma

jority of productivity gains occurred in the underlying 

product distribution system. For example, picking produc

tivity rose an average of 22.3% and operating profits in

creased from $19.1 million to $55.5 million in the first 
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four years of the IS* implementation. Of course, not all of 

the latter increase is attributable to the IS* but CDG does 

attribute the system with directly providing a substantial 

portion of the gain. 

Summary 

The potential economic benefits discussed are appli

cable to all IS*s but to varying degrees associated with 

three classes of variables. The set of variables listed for 

each class is not exhaustive but representative of the vari

ous cost/benefit analysis elements which underlie the IS* 

participation decision. The representative set has been 

collected from reported systems analysis research such as 

that performed by Ein-Dor and Segev (19B1). Each potential 

IS* participant decision requires analysis of all meaningful 

interdependencies between these classes. However, it is 

clear that the impact of interdependencies may vary sharply 

from one organization to the next. For example, the inter

section of concurrency, employee learning curve and memory 

(CPU) space available would be less meaningful than the in

tersection of concurrency, task sequence and channel capa

city which would raise a significant cost/benefit issue. 

The value of presenting these variables in a structured for

mat, Figure 7, is to insure consideration of interdepen

dencies. 
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The proper evaluation of variables in each class 

taken independently requires a working model of the 

organization's information flow environment. Computer-based 

tools such as ISPS (Kottemann 1983) and PLEXSYS (Nunamaker 

et al 1974) assist in maintaining the necessary models and 

their associated databases. Integrating utilization of the 

IS* analysis framework with such tools provides a dynamic 

and robust foundation for the IS* participation decision 

task. Similarly, the IS* analysis framework may be used in 

conjunction with several strategic planning tools to orient 

their use to the IS* environment during consideration of 

environmental and interchange factors. 

It is possible that different participants in the 

same IS*, ego several customers of CDG, may have different 

cost/benefit ratios. For this reasons, analysis must be 

made in the context of the firm's current internal opera

tions as well as in the context of the proposed 

multi-participant system. Performing a cost/benefit anal

ysis for the target system as a whole including all partici

pants is an even more complex task. For example, Bender 

(1980) reports the results of a cost/benefit analysis of 

Electronic Funds Transfer (EFT) systems. Although evidence 

of economies of scale with respect to transaction volume and 

network size was found, Bender notes that technical and pro

cedural differences among the analysed systems made data 



Table 5. Representative EFTS CIS Categories 

COSTS 

DEVEOPHENT COSTS INVESTMENT COSTS OPERATING COSTS 
SOFTWARE DESIGN HARDWARE PERSONNEl 
SPECIFICATION INSTALLATION COMMUNICATIONS 

ANALYSIS BUILDINGS UTILITIES 
PILOT TESTING LEASES MARKETING EXPENSE 
CONVERSION MAINTENANCE FEES 

· · · · · · · · · 

BENEFITS 
FEE INCOME 

CASH PAYMENTS 
FOR SERVICES 

TERMINAL RENTALS 
INSTALLATION 

FEES 

NONFEE INCOME 
PROCESSING COST REDUCTIONS 
LOSS AND FRAUD SAVINGS 
BRICK/MORTAR SAVINGS 
INCOME ON NEW 

DEPOSITS 

ADAPTED FROM: Bender, Hark G. "An Overview of the EconoMic 
Characteristics of EFTS u in {'''cIJIJputers and llankil7fl', 
K. W. Colton and K. L. KraeMer, eds. New York: 
PlenuM Press, 1980, pp 117-131. 
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comparability difficult at best. The cost and benefit cate

gories used in that analysis are reproduced in Table 5. 

With respect to the IS* analysis framework data examining 

the intersection of volume, number of nodes and location 

would produce data to aid in determining the number and type 

of communication lines required. 

As previously noted, it is assumed that the decision 

to participate in an IS* includes economic and/or strategic 

incentives of some type. However, even with these incen

tives, the cost of building an.IS*, or being the operating 

entity for one, is substantial and beyond the reach of many 

firms. Clearly development and operating costs will be de

pendent upon the size and activity scope of the IS*, the 

number and type of participants, the competitive environment 

within which the IS* will operate and the sharing pattern 

chosen by individual participants. 



CHAPTER 4 

INTERCHANGE OBJECTIVES 

Interchange objective is an attribute describing the 

purpose of participation. Purpose implies goal oriented be-

havior which may supercede readiness or capacity factors, 

although those factors would impact the organization's abil

ity to take advantage of lSI participation opportunities. 

In this way, design of an IS* would begin with a definition 

of system purpose, ego what interchanging function is to be 

served, rather than the physical design or required attrib

utes. This is contrasted with the feasibility criteria dis-

cussed as incentives in chapter 3. 

There are at least four inter-organizational inter-

changing objectives which may be analysed assessed for 

applicability: 

Complementary Objectives 
Common Objectives 
Conflicting Objectives 
Cooperative Objectives 
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The objective classifications isolate appropriate 

system constraints and goals. Moreover, each objective 

could be evaluated on the four continuums provided by Veith 

(1981): formalization, intensity, reciprocity and standard-

ization; 

relations. 

for the analysis of inter-organizational 

Among the component variables suggested by Veith 

for assessing intensity, for example, are size of investment 

and frequency of interaction. Such values would be of im

portance in the decision to replace manual interchanging 

systems with automated systems (IS*s) and would therefore 

represent a linkage between purpose analysis and 

cost/benefit analysis. 

Complementary Objectives 

Complementary objectives are identified by balanced, 

bi-polar interchange. Order-confirmation or debit-credit 

applications tend to exhibit this characteristic. 

Additionally, they tend to exhibit balanced internal 

processing costs over the range of participants. For exam

ple, aside from key stroke differentials, the cost of 

processing a purchase order document is approximately equal 

to the cost of processing its corresponding invoice 

document. In consequence, there is a high degree of reci

procity in both resources and the definition of tasks. 

Query-response applications are also complementary but the 
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participant being queried tends to expend resources (eg. 

database maintenance) in proportion to the number of queries 

rather than querying participants. In the query situation, 

therefore, costs may not be balanced. The preparation of a 

physical response, ego database search, tends to be more 

expensive than preparation of the physical inquiry. This 

indicates a high value of reciprocity in the task basis but 

a lower resource utilization reciprocity value than for the 

transaction-oriented complementary objective. Compensating 

user fees are, therefore, common among participants in the 

query-response IS* unless, as with inventory query front-end 

processes to order systems, the query objective is an 

increase in the volume of the back-end process. 

Case Discussion 2: 
Uniform Communication System (UCS) 

The history of UCS provides insight into the de-

velopment of IS*s fulfilling complementary objectives. 

Initially discussion of an prototype IS* was confined to the 

six major trade associations of the grocery industry (Arthur 

D. Little 1980). These were appropriate forums because 

there was significant complementary, transaction-based 

interchange between the individual members of the trade 

groups. Table 6 shows the pre-IS* development message 

volume breakdown for grocery manufacturers, grocery 



wholesalers and supermarket chains with respect to orders. 

The relatively well balanced, highly reciprocal, inter

change flow made the grocery industry a good candidate for 

stage 1 IS* development. 
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The six groups formed the Grocery Industry Joint 

Committee on a Data Transmission Network (CDTN) which began 

work with the Transportation Data Coordinating Committee 

(TDCC) and commissioned Arthur D. Little, Inc. (ALI) to do 

a feasibility study. In systems analytic terms, the roles 

of these planning participants evolved such that CD TN was 

the representative user, TDCC was the technical systems 

analyst and ADI was a consultant responsible for feasibility 

studies and cost/benefit analysis. TDCC, a non-profit 

organization, had previously been active in development of 

communication standards in the transportation industry and 

provided expertise with respect to communication and device 

protocols. The activities of all three IS* related groups 

were simultaneous and each worked with representatives of 

the others as well as the potential participants themselves. 

Although there is "no single network" (Guilbert 

1982) in UCS, it qualifies as a stage 1 IS* because a single 

set of rules, procedures, protocols and message formats 

exist for all participants. These cover a uniform transmis

sion structure inclusive of communication protocols, header 

and trailer segment formats and message content (document) 



Table 6. Grocery Industry Volume 1980 

ANNuAL MESSAGE VOLUME 
1980 (in Millions> 

MESSAGE: 
ORDERS 
ORDER ADJUST 
PAY ADVICES 
BILLS LADING 
INVOICES 
INVOICE ADJUST 

CUSTOMER 

25.0 
2.5 

13.5 

40.0 

SUPPLIER 

15.0 
25.0 
..M.. 
47.5 
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formats. Additionally, there are standards with respect to 

the timing of complementary message sets, ego purchase 

order change/purchase order adjustment advice; organiza

tional personnel commitments, ego responsible contact per

sons; and participant level controls. 

The development of prototype standards, protocols 

and interchanging procedures took over a year with continu

ous interaction between all three groups and representative 

of each potential organizational participant. Most of the 

discu~sion during this phase focused on means, both auto

mated and manual, rather than objectives since the stated 

objective was improved interchange efficiency. Once the de

velopment of prototype standards was complete, testing or

ganizations were chosen. Manufacturer and distributer or

ganizations were paired for bi-polar exchange, ego 

sender-receiver sets. Both Chain Food Unlimited (CFU) and 

Every Household Products (EHP) were among these prototype 

participants. Manual processes automated between pairs in

cluded writing orders, expediting and data entry. However, 

the UCS system, as currently implemented, does not disturb 

existing relationships between the manufacturer-, broker-, 

distributer- or retailer-participants (UCS 1981). The 

star-net configuration is similar to that for the CDG system 

but redefined as in Figure 8 where each individual 

participant is the focal node of a logical net. Additional 
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aspects of the UCS case will be discussed in later sections 

and in chapter 7. 

Common Objectives 

Common objectives such as electronic mail, telecon

ferencing or database inquiry without supplementary action 

may be so imbalanced with respect to individual user pat

terns that cost equity analysis during the design phase may 

be impossible. The implication is that there is a high 

degree of interchanging standardization but a low degree of 

unit (task) standardization. Consequently, the IS* designed 

to handle common objectives almost uniformly requires an in

dependent participant operating entity to maintain a high 

degree of structural formalization and equity in the system. 

The operating entity undertakes the responsibility for in

suring measurable interchange units across participant 

boundaries, providing neutral tabulation of usage and col

lecting user fees. An example would be the Inter-Bank Ltd. 

account balance service where hundreds of different organi

zations participate in the interchange flows but their acti

vity patterns differ widely. 

Electronic mail studies by Bair (1978) summarize the 

characteristics of messages which fulfill common objectives 

without time constraints: 
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Permanent record if desired 
No simultaneous activity necessary (between 

participants) 
No meeting schedule necessary 

(between participants) 
Physical co-location of participants is 

unnecessary 
Optimum time for task chosen by individual 

participant 

Systems designed to fulfill common objectives most 

frequently exhibit the physical characteristics of comple-

mentary objective systems with an independent participant 
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(Figure 9). The independent participant, either an informa-

tion services firm or an industry association, acts as a 

filtering node -- routing, logging and journaling message 

activity. The reason the independent participant configura-

tions are similar for both (complementary and common sys

tems) objective types is that the interchange between any 

pair may be complementary but the underlying activities 

themselves are common among sets of participants, ego order 

receipt. 

Conflicting Objectives 

The most difficult interchange analysis occurs in 

cases of conflicting objectives, such as resource price bid-

ding. With complementary objectives the partipipant inter-

change pattern is essentially binary with overall economic 

analysis made in aggregate for the set of all pairs. This 

will not be generally true for conflicting objectives where 



there is a high degree of definitional reciprocity (Veith 

1981) but a low degree of resource reciprocity. 
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Definitional reciprocity refers to the "extent to which con

ditions of exchange were mutually agreed upon" whereas 

resource reciprocity refers to balance in the "flow or ex

change of resources". In this sense, conflicting objectives 

exhibit characteristics of query-response complementary ap

plications where there is no mediating back-end process. 

Resource or commodity bidding systems are driven by 

both the content of the message (eg. t~d price) as well as 

the time of transaction entry and receipt by the system. 

The key system requirement is contention handling which im

plies the need for an independent participant to enforce the 

contention resolution rules developed by the participants. 

Inventory management, however, which is also a conflicting 

objective may be piggy-backed on complementary applications 

without an independent participant. For example, as down

stream transaction efficiency increases the firm is better 

able to optimize its inventory management by off-loading 

holding costs. Chain Foods, Unlimited (CFU) one of the par

ticipants in the UCS system reports such an effect. They 

have achieved a substantial reduction in operating inventory 

as a result of the implemented order-invoice system, al

though the inventory optimization process is internal and 

not an intrinsic function of the IS*. Figure 10 shows the 
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potential processing chain for an inventory optimization 

(conflicting) objective where a benefit accruing to a down

stream participant places a burden (or additional expense) 

on the upstream participant. 

It is possible but doubtful that this process could 

continue through the entire participant chain. However, the 

I8* system liason at CFU has stated that this effect may 

eventually change the competitive structure of the industry 

because wholesalers will not have as much pricing flexibil

ity in the long run. The chain stores achieve greater price 

flexibility by reducing their operating inventory costs. 

Factors such as this which effect industry competitive pat

terns will be discussed in latter chapters. 

Cooperative Objectives 

Cooperative objectives also provide for difficult 

analysis, not only in the design phase but also on a con

tinuing basis with respect to cost allocations. Component 

variables of intensity become very important for cooperative 

objectives because there may be a high investment but a low 

frequency of interaction. In consequence, there may be a 

tendency to allocate participant costs on a development in

vestment basis if all participants are active in the design 

process. However, the usage pattern of the implemented 

system may not match the participant investment pattern. 



IS* DOWNSTREAM • 

• APPLICATION 
INTERFACE : 

COHHUNICATIqN 
INTERFACE •. 

-----------~ 
IS* DOWNSTREAH 

COMPANY B 

INTERNAL IS 

COMPANY A 

APPLICATION 
DOWNSTREAM 

INVENTORY 
OPTIMIZING 

PROCESS 

APPLICATION 
UPSTREAM 

Figure 10. Conflicting Objectives Chain 

.-----------
: IS* UPSTREAM 

APrLICATION 
IbiTERFACE 

COMMUNICATION 
DNTERFACE 
• 1.. ________ _ 

IS* UPSTREAM 
COMPANY C 

71 



72 

For example, if three organizations have plants in the same 

overseas city they may decide that, rather than each plant 

installing a satallite ground station and network control 

node, entering into a joint venture to install the ground 

station and link all three plants would be most beneficial. 

However, their individual investments may be well balanced 

but their use of the satallite link may be quite different. 

This difference potentially effects the day-to-day operating 

cost of the cooperative facility. These types of problems 

should be addressed during the early IS* development phases 

when economic/feasibility analysis is conducted. 

Another cooperative objective of organizations which 

may be assisted by IS* implementation is research and de

velopment. Raisbeck (1982) discusses the potential users of 

such systems and their relationships whereas Allen (1977) 

studied a variety of R&D projects in differing types of or

ganizations. Allen reports that "project engineers allotted 

about 5% of their total time and about 33% of their communi

cation time to outside contact". Additionally, projects 

which had a higher percentage of outside communications were 

more effective. 

In such instances, it was individuals within the 

organization (researchers) who had the cooperative 

objective, ego sharing public knowledge of existing 
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research and technology. However, the organizations to which 

the individuals belong may be unwilling to share on the same 

basis as data, knowledge or expertise are often considered 

proprietary. For private organizations cooperative objec

tives such as R&D may create serious security problems and 

corresponding design issues. It is important to determine 

the beneficiary of sharing, ego the individual, the 

organization or both as a common unit. The latter instance 

is more likely to be extant with public organizations. 

Planning a publically financed IS* to assist commun

ication between research professionals in academic or other 

public institutions has been a continuous issue on the 

ARPANET project since inception. Public systems have been 

idealistically designed (Ackoff et al 1976) to link univer

sity and government researchers but none have been imple

mented as generalized research tools. However, a private 

(user fees financed) IS* has been developed which is avail

able to all researchers, public and private. SCITEL, the 

scientific information service, is a simple stage 1 IS* but 

it has sophisticated menu-driven software. Although, it 

does not achieve the data scope envisioned by Ackoff et al 

(1976) it does present researchers with a significant 

resource for conducting a literature search. Development of 

a research information utility of wider scope may become 

possible with the ability to piggy-back cooperative 
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objectives on systems designed for complementary or common 

flows. This has already occured in the grocery industry 

where system protocols and communications paths establ

ished for invoices are now being used for electronic mail as 

well as actual management of the IS* itself. 

Summary 

The decision issues listed in Table 7 allow for the 

development of tolerance levels associated with the differ

ent interchanging objectives. For example, if the inter

changing pattern is well balanced, the interchange objective 

is probably complementary such that unit standardization may 

have a wide tolerance range but the task initiation trigger 

may have a single specific value. Each issue not only has 

the potential for influencing others but when tolerance 

values for the application variables are chosen, each may 

have corresponding impacts on other aspects of the IS* 

design. For example, the existance of a filtering delay 

(such as required authorization for sensitive data ex

changes) may adversely impact the self-containment capabil

ity of a task which is an economic aspect. 

Piggy-backing, on the other hand, although cost 

effective from a design standpoint, may have significantly 

higher security requirements and coupling values than would 

either of the types taken alone. For example, flexibility' 



Table 7. Representative Interchange Objectives 

REPRESENTATIVE INTERCHANGE 
OBJECTIVES and ISSUES 

OBJECTIVES 
COMpleMenta~ 
COMMon 
COMMon/COMpleMentar~ 
Conflicting 
Conflicting/Pigg~back 
Cooperative Organization 
Cooperative Sub-Unit 
Cooperative Both 
Cooperative/Pigg~back 

ISSUES 

Degree of Balance in Interchange 
Balance of Message Preparation Cost 
Internal Procedure COMpleMentarit~ 
Heasurabilit~ of Interchange Units 
Tabulation of Interchange Units 
Interchange Beneficiar~ 
RequireMent of PerManent Record 
SiMUltaneity of Activities 
Activity Schedule/Co-Location 
Filtering Deiays 
Potential for Internal Opti~ization 
Distribution of COMputing Power 
Interchange Triggers 
Location of Interchange Objective 
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of future decisions was considered an important aspect of 

participation for more than half the evaluated firms. If a 

common objective has been piggy-backed on a complementa~y 

one the two systems are not independent but tightly coupled. 

Should the firm withdraw from the complementary 

system it would lose the ability to achieve the common 

objective through that IS* with significant resultant dislo

cations. 

Veith's (1981) research with respect to the 

inter-organizational measures in the banking industry have 

significant implications for IS* (EFTS) development. Veith 

found a very high degree of formalization between banking 

organizations where the "cooperation among central banks 

seem(ed) to have continually increased" in the preceding 

decade. Moreover, the coordinating effect of external enti

ties such as the Federal Reserve System was very strong. 

The reciprocity of interchange was also high, 'but 

the ability to view IS* development as an opportunity was 

imbalanced -- "banks with internal networks began to have an 

advantage over banks that did not have internal networks" 

when the telecommunication systems were built. In this way, 

interchange objective analysis includes issues raised by the 

distribution of computing power among potential partici

pants. 
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Nolan's (1979) stage hypothesis for the internal 

data processing function would suggest that organizations 

can not fully take advantage of IS* participation opportuni

ties until after they have reached an internal transition 

point. First, this is related to the nfred for internal con

sistency in the use of data processing as an 

organization-wide resource. Second, according to Nolan, the 

transition point occurs when integrated systems are devel

oped using database technology and the profit center con

cept. Without such a degree of internal development it 

would be far more difficult to apply those concepts to an 

inter-organizational analysis. Moreover, differing degrees 

of data processing maturity among potential IS* participants 

in a competitive environment may tend to foster the use of 

independent participants. In the banking industry, the IS* 

operating entity is most frequently a cooperative, member

ship-supported clearing house which mediates the underlying 

differences in readiness and capacity. 

Once the objective of an interchange pattern has 

been analysed, the interchange type of the specific applica

tion is examined. Each objective will carry some investment 

tolerance and, therefore, the cost basis of the interchange 

type decision may change. Differing interchange types would 

have substantially different development and maintenance 

cost patterns. 



CHAPTER 5 

INTERCHANGE TYPE 

Interchange type impacts the system's physical 

characteristics in the same way that interchange objective 

impacts the system's cost/benefit characteristics. 

Interchange type refers to the functional characteristics of 

the IS*. These are the specific processing tasks which are 

performed by the system. The specification of those tasks 

will be dependent on the objective and the underlying manual 

task processes discussed earlier. To a certain extent this 

chapter continues the literature review of chapter 1 with 

the development of a categorical template based on similari

ties and differences of existing applications in the IS* en

vironment. The categorical template is developed to provide 

language referents for the most common existing IS* applica

tions and is, therefore, representative but not exhaustive. 

Moreover, the use of a template allows a high level grouping 

of application characteristics with their respective issues. 
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Several different examples of 1S* interchange types 

have been used in preceding chapters. For example, CDG's 

IS* is transaction-based and the cash flow manager's IS* is 

query-based. Other application systems, such as teleconfer

encing, may be based on conversational (usage characteristic 

rather than system characteristic) messaging. Moreover, as 

was the case with interchange objectives, several types may 

be piggy-backed on each other. For example, an inventory 

query-based application may be piggy-backed onto an order 

processing transaction-based system as the next step in 

system evolution. It is possible, even likely, for a single 

organization to participate in more than one application 

type, in more than one IS* and at more than one different 

participation level (to be discussed in chapter 6). Table 8 

shows the categorical template developed. 

Transaction-Based IS* Applications 

Transaction-based IS*s tend to automate complement

ary message flows (order/invoice). However, these inter

changes may engender legal obligation or responsibility 

among participants. In order processing systems, the elec

tronic message carries the same obligation as the paper 

purchase order. In EFTS systems where there are two types 

of operations: credit flow and debit flow, there is a fidu

ciary responsibility on the part of participating banks with 



Table 8. Representative Interchange Types 

REPRESENTATIVE INTERCHANGE 

TYPES & EXAMPLES 

CONVERSATIONAL MESSAGING 

TASK SUPPORT 

CONSULTANT-EXPERT SYSTEMS 

DUERY PROCESSING 

TRANSACTION PROCESSING 

PROCESS CONTROL 

COMPUTER CONFERENCING 
ELECTRONIC MAIL 

JOINT R&D 
COMPUTER AIDED DESIGN 
SYSTEM DEVElOPMENT TOOLS 

DIAGNOSTICS 
INFERENTIAL TASK SUPPORT 
ANALYTIC CAl 

DB ACCESS 
INVENTORY STATUS 
OTHER STATUS CHECKING 
COMPUTER AIDED INSTRUCTION (CAl) 

ORDER PROCESSING 
EFTS 
TRAVEL RESERVATIONS 
INTEGRATED FINANCIAL MANAGEMENT 
ACCOUNTING 

COMPUTER AIDED MANUFACTURING 
RESOURCE MONITORING & CONTROL 
TECHNICAL NETWORK MANAGEMENT 
MULTI-MEDIA CONFERENCING 
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respect to the client funds whose movements are being docu-

mented in the system (Bequai 1981). Each EFTS operation 

type requires three tasks to be performed: authorization, 

initiation and flow. Although the authorization function 

may be interactive, in some IS* implementations such as 

those involving credit card charges, the legal obligation of 

the credit card issuer to pay the merchant is established 

through the IS* conversation. 

Case Discussion 3: 
Anystate Automated Clearing House (AACH) 

The majority of EFT systems are cooperative efforts 

(Bender 1980). For example, the Anystate Automated Clearing 

House system is managed by a task force of cooperative re-

presentatives who take turns as task force chairperson. 

Anystatets automated clearing house is currently handling 

only 1% of all financial transactions involving member 

banks, financial institutions and corporate customers. 

However, this represented nearly 5 million transactions in 

1981. As an IS*, the Anystate system is in its stage 1 in-

fancy because the physical transfer of data is made by tape 

rather than communication lines. In this respect the EFT 

system is technologically behind both the CDG and UCS sys-

terns. There are three basic reasons for this: volume 



(causing high investment), security and standardization. 

Each of these achieves even greater importance as EFT sys

tems evolve into full service financial service systems as 
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discussed by Colton (1980). Volume sensitivity was discus-

sed in chapter 3, but the security and standardization 

issues take on different degrees of importance associated 

with the interchange type. 

The primary security device used by Anystate is 
I 

guard personnel to transport' the encoded transaction tapes 

between member participants. However, Anystate's system is 

being upgraded to direct electronic transfer. Within a year 

(from the interview date in April 1982), Anystate expects to 

use a passwording system where both devices (terminals) and 

authorized personnel will have unique system identifiers. 

Anystate's system evolution is a waiting development of 

standards for these security identifiers, account identi

fiers, messages and protocols to be formulated. The impor

tance of security in a transaction-based system cannot be 

overstated. Unsecured access to authorization procedures or 

codes would allow for the creation of bogus'transactions 

carrying the full capacity of financial commitment. 

The difficulties of standards development for EFT 

systems are typified by Anystate's experience because the 

difficulty lies in interfacing common system requirements to 

internal system requirements. Anystate is focusing on the 



"envelope concept", which is typical of packet switching 

systems, to solve the interfacing problem. An envelope is 

comparable to the data portion of a packet 

I headers I data I trailer 
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where a data template representing the format of the envel-

ope's content will be overlaid on the data portion. 

Standardization of headers and trailers (communication re-

latedstandards) is far less difficult in Anystate's experi-

ence than standardization of the coding schemes (application 

related standards) to be used in the data template. Once 

the coding schemes at the IS* level are standardized, gate-

ways may be used to translate incoming packet data (internal 

system coding scheme) to the IS* system coding scheme. This 

process is similar to the encapsulation procedure used in 

the PUP architecture (Boggs et al 1980) where encapsulation 

and decapsulation are performed by the gateway software. 

The major difficulty for Anystate lies in duplications of 

internal coding schemes. Who must change their internal 

procedure(s)'? 
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Standardization of coding schemes or the capacity 

for accurate, unique translation among all participants is 

recognizably critical to successful use of an IS* for 

transaction-based systems. Not only must message formats be 

standardized but so must the flow control, authorization, 

and transaction initiation protocols. These issues "have 

been under discussion without resolution by Anystate's 

members for several years. 

Query-Based IS* Applications 

The exclusively query-based IS* is the least complex 

IS* implementation. First, there is usually no financial 

obligation implied by message content and second, the 

query-based system is frequently buffered thereby lessening 

internal system vulnerability. Query-based IS*s are essen

tially off-site tools which support internally-directed 

tasks. Automated Bibliographic Systems are one application 

of the query-based IS* interchange type. Lave with others 

(1978), for example, have analysed the demand characteris

tics of MEDLINE, a bibliographic system for reported medical 

research. Although their analysis focuses on the IS* 

designer/producer, it identifies the types of user fees 

which may be associated with such system. For example, 

MEDLINE had two separate billing rates in 1975: $15 per 

hour during prime-time (10 AM to 5 PM) and $8 per hour during 
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non-prime-time (5:01 PM to 9:59 AM). During the first 

month this billing system was put into effect total usage 

rose 12.6% while prime-time usage declined 9.4% and 

non-prime-time usage rose 91.9%. Lave et a1 (1978) conclude 

that there is a high degree of demand elasticity associated 

with such services. For the organization as a whole this 

sensitivity will be associated with the value of the 

query-based service in assisting successful completion of 

the internally-directed task. 

Internally-directed task dependency is not always 

the overriding characteristic services query-based systems. 

For example, Pillow (1981) discusses the development of a 

large-scale patient care database where patient profiles, 

drug interaction, and infection control are among the 

component data sets available for access by participating 

hospitals. In an emergency situation demand becomes totally 

inelastic but the integrity of the database becomes criti

cal. Liability issues may surface if individual data items 

such as drug interactions are incorrect and death or dis

ability results from otherwise inadvisable treatment. 

Liability issues related to data integrity are not necessar

ily the exclusive concern of medical applications. Law en

forcement (false arrest litigation) is one additional exam

ple. In this way, the financial liability associated with 

transaction-based IS*s does have applicability as an issue 
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of concern for some query-based implementations. 

Design issues which most prominently surface with 

respect to query-based systems are, therefore, usage/user 

characteristics and data integrity with attendent liability. 

The attempt is made to safeguard the later while providing 

as flexible a pattern as possible for the former. 

Task-Support IS* Applications 

The difference between query-based IS*s and 

task-support IS*s rests on the ability of participants to 

directly utilize both databases and processes. In 

query-based IS*s, the participant can request data output 

only in a highly standardized manner. In addition, the 

usage pattern of the query-based system is typically more 

routinized and limited than the task-support IS*. 

Task support IS*s, which may be used for multi-firm 

R&D projects among other purposes, have synergistic effects 

(Englebart 1978). Systems such as AUGMENT (Englebart 1982) 

permit participants both query and database updating capa

bility because the system is intended as an interactive 

tool. 
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Englebart isolates additional applications design 

issues in such systems such as methods, skills, basic knowl

edge, training and organization. These latter components, 

to a large extent, determine the capacity of a given user 

(or organizational participant ) to take advantage of the 

tools provided by the IS*. For example, in the PLEXSYS 

(Konsynski and Nunamker 1982) system overviewed in Figure 11 

differing tool sets are available at different phases of the 

systems development project. 

Although PLEXSYS has been primarily used in an ex

perimental, intra-organizational setting, its use may be ex

tended into the IS* realm at each phase. For example, in 

phase 1 where available tools include Interpretive 

Structural Analysis and Matrix Generator Organizational 

Planning, PLEXSYS may be used to plan the IS* operating and 

management organization. In phase 2, the' View Presentation 

Process may be used to generate the participant views at 

differing levels of participation (chapter 6) and stages of 

IS* evolution. In phase 3 hardware and software 

configuration generators may be used to qualify underlying 

cost/benefit characteristics and finally, in phase 4, 

PLEXSYS tools may provide documentation of the target IS*. 

Few task-support IS*s would have this degree of comprehen

siveness. 
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Figure 11. PLEXSYS Overview 
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Task-support IS*s tend to overcome the two primary 

difficulties identified by Havelock and Benne (1969) with 

respect to knowledge utilization chains among different or

ganizations: "impermeability of barrier and the overloading 

of resource persons". First, the IS* provides a pathway or 

"corridor" through the organizational barrier which may be 

defined and protected (rules, procedures and protocols) and 

second, routine tasks such as consistency checking may be 

off-loaded from supervisory personnel to processes available 

in the IS* resource pool. 

Among the design issues raised by task-support IS. 

applications are development cost sharing formulas and the 

degree to which IS* resources may be separated logically 

from the internal systems in which they would be resident. 

By comparison, conversation-based IS*s may fulfill a variety 

of purposes such as conferencing and joint report develop

ment. These factors will be discussed below. 

Conversation-Based IS* Applications 

The major difference between the conversation-based 

and the task-support system tends to be role of the 

database. In the task-support system, database content and 

process integrity are of paramount importance and a high 

degree of standardization will be applied to both formating 
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and usage rules. In the conversation-based systems the 

database mayor may not be important and the processes may 

be transitory. This leads, potentially, to the need for 

database searches backward through time. This is different 

from journaling because the format of prior records (includ

ing keys used in key word searches) may be different. 

Compensating for this additional feature alone may make 

conversation-based IS*s far more volatile in operation and 

expensive in development than the query-based and 

task-support IS*s which they ~xtend or support. 

Cost/benefit or economic analysis is also poten

tially quite different for conversation-based IS*s. 

Interchange objectives may vary with different users as may 

usage patterns, timing needs and cost tolerance. Common ob

jectives such as teleconferencing would be the norm, yet 

crisis management, policy formulation and joint development 

are feasible (Johansen et a1 1979). In consequence, 

goal-oriented classification of conversation-based systems 

is situationally dependent. 

In many situations further problems may arise in 

cost/benefit analysis. For example, placing a priori mone

tary values on coordination, especially where no tangible 

product exists, or synergism in idea development may be im

possible. Published economic analyses of informal messaging 

systems focus on transportation substitution (Kraemer 1982) 



91 

or the cost of tasks replaced (Hiltz and Turoff 1978). 

Vallee et al (1975), however, focus on the communi

cation process itself. The FORUM ~ystem, whose development 

is described by Vallee et aI, was among the first computer 

conferencing systems implemented. Consequently, the design 

methodology used was essentially iterative. During the 

iterative process, however, five conversation styles appli-

cable to 1S* design and utilization issues were found: 

Style 1: "The Notepad" - applicable to unstructured 
groups with asynchronous activity and 
little interpersonal interaction. 

Style 2: "The Seminar" - topic oriented with periodic 
synchronous interaction. 

Style 3~ "The Assembly " - applicable to very large 
groups with a single general theme for 
communication. 

Style 4: "The Encounter" - closest analog to 
face-to-face meeting with synchronous 
activity. 

Style 5: "The Questionnaire" - applicable to an 
unlimited number of participants with no 
direct communication between them (system 
as mediator). 

Style variations may provide data to aid in deter-

mining infrastructural variable values such as channel capa-

city or response time. For example, style 3 requires the 

"assembly" focal node to have an extremely high channel ca-

pacity whereas style 4 requires an extremely small response 

time interval. 
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As the number of different aspects of 

conversation-based systems discussed would suggest, highly 

detailed advance analysis and planning is required. 

Moreover, there are significant unknowns since not all usage 

patterns are formally documented in the same sense that 

transaction processing procedures are documented. 

Process Control IS* Applications 

The process control and expert-knowledge interchange 

type are hybrids that take on some characteristics of other 

interchanging types associated with the specific application 

or network environment. For example, the physical 

implementation of the IS* itself is a process control appli

cation managing the routing, scheduling, logging and 

resource allocation functions of the system. Varying de

grees of complexity in these tasks will be required for the 

different interchange types being managed. Computer-aided 

manufacturing applications on the other hand tend to take on 

the characteristics of transaction or query-based systems 

because the message patterns are standardized while resource 

monitoring or allocation applications could take on the 

characteristics of task-support systems because optimization 

processes may be used interactively. Again, as with 

conversation-based systems, the economic analysis factors 

will be situ8tionally dependent within the type parameters. 
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Evans (1980), for example, has analysed the indus

trial application of microprocessors (which may be slaved to 

an IS*) with the conclusion that on of the " ••• major 

stumbling block(s) to the application of advanced control 

systems has been our lack of understanding of the processes 

to be controlled". This is true for almost all IS* inter

changing types but especially for process control applica

tions. However, Bessant and others (19HO) view the growth 

of process-control applications as a special case of process 

technology innovation. This is the same view taken by the 

author with respect to IS*s. Consequently, there are poten

tial correspondences in design/development criteria. For 

example, Bessant et al discuss important adopter character

istics which include the size of the organization, availa

bility of personnel, experience with high technology and al

terations in existing work patterns. All of these issues 

have been identified with some aspect of IS* analysis or 

design, usually cost/benefit. This would tend to indicate 

that, followed by security, the most critical design issue 

of a process control IS* is economic benefit. 

Expert-Knowledge IS* Applications 

Expert-knowledge systems tend to have query-based 

characteristics since database and process integrity must be 

consistently maintained. However, the two types cannot be 
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equated. The MYCIN system, for example, "contains rules for 

inferring the diagnosis of blood infections and recommending 

appropriate treatment" (Waterman 1978). It is not an exclu

sively query-based system because the process (program) may 

ask questions and modify its behavior based on the respon

ses. Both inference and self-modified behavior patterns 

extend the repertoire of these systems far beyond that 

needed for routine tasks. In this way, e~pert system most 

closely approximate a hybrid between query-based and 

task-support systems. 

Another expert system application, model management 

(Konsynski and Dolk 19B2), is composed of the knowledge 

(data) base consisting of dynamic models of the environment 

(decision space) being studied and processes enabling manip

ulation of the models. Model management systems require 

adaptive behavior based on assertions involving 

environmental or variable values. 

The underlying concepts of expert-knowledge systems 

such as knowledge representation and abstraction are not 

sufficiently well understood. In Newell's view, " ••• the di

versity (in opinions on the underlying concepts) defies 

characterization". Consequently, design issues with respect 

to expert-knowledge IS*s cannot be defined as well as for 

other types. This implies extremely high risk. 

Additionally, where the previously detailed system types 
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have tended to automate human interfaces the knowledge-based 

IS* increases the number of machine-human interfaces. This 

also increases the potential for integration diseconomies. 

These diseconomies are a fur.ction of level-interchange type 

interaction and must be analysed carefully in the feasibil

ity stage of systems development. 

Summary 

Among the design issues which have been isolated as 

important in choosing among the interchange types on the 

fifth dimension of the IS*DEM are: 

Need for an independent participant 
Cost sharing and distribution formulas 
Relationship between operating costs and 

participation incentives 
Data integrity tolerance 
Data maintenance liability 
Separation of IS~/Internal resources 
Human factors in the style of 

interchanging behavior' 
Infrastructure baselines 
Degree of understanding applicable to 

the underlying tasks 

Most of the above may be related to variables iden-

tified in other dimensions. For example, both human factors 

in the style of interchanging behavior and the degree of 

understanding of underlying tasks, extend the number of 

meaningful issues involving process cost. Both the separa-

tion of IS*/Internal resources and data maintenance liabil-

ity will raise issues of interchange objective. 
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Each of the design issues relevant to assessing 

interchange type will transcend individual applications but 

be evaluated (or enumerated) differently in association with 

a chosen type. Although the IS* participation decision en

vironment is becoming more complex, the structural inter-re

lationships are also more identifiable and isolated to the 

engaged level of analysis. This process culminates in the 

definition of the sixth dimension which represents the iden

tification of variables associated with the strategic 

alternative, participation level. 



CHAPTER 6 

PARTICIPATION LEVEL: THE STRATEGIC DIMENSION 

There are five characteristic levels of participa

tion in IS*s from which individual firms may choose. The 

participation level decision will be based on the strategic 

objectives, or strategic outcomes, which may be achieved. 

Although each level has a discrete threshold with respect to 

its operating characteristics, the levels form a continuum 

with respect to potential outcomes of participation and 

stage of IS* evolution. 

The participation issues defining the potential out

comes provide structure for discussion of strategic alterna

tives. For example, vulnerability to competition is a par

ticipation issue derived from the potential participant's 

strategic environment. In the systems studied, competitive 

strategy characteristics tended to vary with the type of 

organization and its pre-IS* development business practice 

and relationship with the other participants. Moreover, it 

was often the case that non-business practice relationships, 
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such as those with regulatory agencies, also had an impact 

on the strategic alternatives relevant to the potential 

participant's decision. This factor leads to the need for 
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stakeholder analysis (Rowe, Mason and Dickel 1982) and other 

strategic planning tools which are discussed in Chapter 12. 

It is important to first define the operational characteris-

tics and illustrate system design issues with respect to 

participation level. These characteristics parameterize the 

decision issues which must be considered in the strategy de-

velopment process. 

The five participation levels as discussed in chap-

ter 2 are: 

Level 1 - Remote I/O Node 
Level 2 - Application Processing Node 
Level 3 - Multi-participant Exchange Node 
Level ~ - Network Control Node 
Level 5 - Integrating Network Node 

Levels one and two correspond to the first stage of 

IS* evolution where there is, at minimum, consistency in 

electronic transport protocols and the rules/procedures for 

utilizing IS* resources. These resources are considered to 

form a pool from which IS* operations will be conducted. 

The stage 1 IS* resembles a star network (Figure 12) 

where the flow of transactions is centralized to a single 

organization, through a single organization such as a value 

added network, or where the flow of transactions is balanced 
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among a set of stars (Figure 13). The Cotner Ory Goods 

(COG) systems discussed in Chapter 3 is of the first form 

(type A) and the Uniform Communications System (UCS) discus

sed in Chapter 4 is of the later form (type B). Although 

both are stage 1 configurations, there are significant dif

ferences in the design issues (Chapters 4/5) and evolution

ary potential (Chapter 7). 

Stage 1 systems exhibit loose coupling (Boothe 1982) 

in that linkages exist only at the communication level. 

Loose coupling implies that the cost of de-coupling is low. 

For example, the retailer currently linked to COG via the 

POET may change suppliers by purchasing a different device. 

The cost of the change, all other things being equal, is 

only a few hundred dollars. The compatability requirement 

is absolute but potentially inexpensive. Similarly, COG or 

any of the ucS system participants may add or delete custo

mers by updating internal databases. 

The vast majority of IS* participants are currently 

operating at participation level one. The travel agents, 

railroad clerks, cash flow managers, etc. involved in in

formation seeking activity, and order clerks, salespersons 

and bank clearing house employees involved with transaction 

initiation or authorization activities. In many of these 

cases, the firm as a whole functions exclusively as a level 

one participant (retail stores, etc.) such that an inverted 
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pyramid is formed where the base of the pyramid, high level 

participants, is actively involved with the pursuit of IS* 

technological objectives in support of the lower, more nu

merous participant levels. 

Distinctions or thresholds between participant 

levels may be characterized by an increase in the degree of 

responsibility, cost commitment and/or a significant 

increase in the complexity of the IS* operating environment. 

The later increase results from a corresponding change in 

the value added function of the IS* at that level. Figure 

14 aligns the level thresholds on the participation contin

uum where the IS* adds functions within a given level until 

the succeeding threshold is reached. 

Lev~l three and level four IS*s belong to the second 

stage of IS* evolution where two or more participating or

ganizations donate some system resource such as a database 

application interface, application program or physical 

device to the IS* resource pool for the direct use of the 

other participants. In consequence, the IS* becomes an in

formation system in its own right where application process

ing occurs across organizational boundaries in real time. 

There are, then, important security and control issues for 

both donating and using organizations in stage 2 IS*s. 

Delegation of task initiation authority, enhancement 
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initiation authority and ownership are only a few examples. 

An 18* with device sharing is currently operated by 

the Colorade National Bank (CNB). " ••• the Rocky Mountain 

Bank Card System (RMBCS), offers access on the same teller 

machines to over 100 financial institutions" (Mier 1981). 

Sophisticated software must exist in such systems to route 

transactions to the proper recipient. Examples of other 1S* 

resource pool 'donations' at stage 2 would be language com

pilers/assemblers/interpreters, system utilities, re

start/recovery software and communication task managers 

(Champine et al 1980). 

Some time sharing systems such as TYMSHARE's 

packet-switched network or AT&Ts Advanced Communications 

Service would fall into stage 2. With generalized control 

provided by a packet switched network, the 1S* need not 

conform to the star net mode and may achieve the physical 

configuration best suited to the application. For non-inde

pendent participants, off-loading network control tasks such 

as connectivity, routing/flow control, abuse detection and 

malfunction monitoring (Rosner 1981) decreases internal/1S* 

integration. 
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By level five which is the highest existing stage 

(3) of IS* evolution, there exists a hierarchical, inte

grated task structure transcending organizational bound

aries. The level five participant manages significant 

pooled resources including many which may be developed spe

cifically for the IS* rather than participant applications. 

For example, a statistical package which monitors IS* system 

usage may be useful to the participants but not part of the 

actual interchanging application (Chorafas 1980). Such 

items could be combined with the network monitoring and op

timization elements added for stage 3. 

The threshold characteristics of responsibility ~nd 

complexity are essentially operational. They focus on the 

trade-off between the operationalization of participation 

objectives and their cost. Cost commitment, however, varied 

greatly among the systems studied so that dollar value pre

dictions with respect to cost thresholds cannot· be made from 

available data. Costs are, therefore, discussed with re

spect to the types of additional system functions and 

network utilities which may be value added at a participa

tion level. Before presenting additional case studies re

presentative of the individual participation levels in chap

ters 7 through 11, a brief overview will be given of each 

par~icipation level. 
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Level One 

The level one participant supports no IS* applica

tion processing but serves an initial data entry/exit 

function for the IS* application (Figure 15). Participant 

responsibility is strictly limited to interacting with the 

IS* according the the system's procedures and protocols. In 

value added terms, the IS* provides for the message 

homogenization necessary to insure accurate interchange. In 

cost commitment terms, the cost of level one participation 

may be accurately estimated to be the cost of compatability 

requirements and manual procedure changes. Although, com

patability costs are not necessarily equal for all level one 

participants in a given IS*, the responsibilities, 

environmental interfacing procedures and communication soft

ware requirements are essentially balanced. In this way, 

the level one nodes are essentially interchangeable when 

viewed from higher level nodes. 

As level one represents an entry level to IS* parti

cipation, the key threshold of relevance is that separating 

level one from level two where the participant donates an 

automated application to the IS* for use by other partici

pants. There is no requirement for increasing the partici

pation level in any given IS* over time, however, increases 

are not precluded by entry at level one. 
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Control issues are both operational and strategic at 

all levels including level one. Even with its relative sim

plicity, level one participation presents significant issues 

with respect to what Moscove and Simkin (1981) call preven

tive and feedback controls. Internal rules and procedures 

must prevent abuse of the IS*'s direct access convenience. 

As there is no linkage between the organization's internal 

system (if any exists) and the IS*, there is no internal 

means of tabulating or validating usage in real time. Any 

preventive controls, must rely on access or equipment re

strictions which may become meaningless with highly portable 

interfacing devices like the PDET. Preventive controls, if 

not created in cooperation with the IS* operating er.tity, 

would tend to focus on post-transaction review (eg. reviews 

of invoices) and the knowledge that discovered abuse will 

lead to administrative action. If created with the cooper

ation of the IS* operating entity, preventive controls could 

focus on passwording or time-of-day triggers. However, the 

preventive controls discussed are directed at potential 

abuse from the level one participant's internal 

organization. They would neither detect nor control for 

abuse originating within the higher level participant's 

organization. Feedback control to prevent this latter type 

of potential abuse requires the cooperation of the higher 

level participant. The IS* operating entity could retu~n 
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reports indicating usage, billing for usage (if any), and 

the effect of the transactions. CDG's system is very 

effective in providing feedback controls but other systems 

(see chapter 8) are not. 

Level Two 

The level two participant supports a single, inter

nally directed application where there is a unique, pre-de

termined path, interchange objective and interchange type 

between the level two participant and all remote 1/0 nodes 

(Figure 16). A level two participant is responsible for 

some application design, development and maintenance 

absorbing this cost in pursuit of internally generated 

goals. Additionally, however, the participant has 

unilateral authority to make modifications and enhancements 

to the on-site applications. 

The complexity of the level two operating environ

ment is a function of the degree of integration between in

coming messages and the participant's internal system. This 

is because the value added function is providing the target 

application for shared utilization. Integration need not be 

direct for the added complexity to result. For example, CDG 

is optimizing it's upstream purchasing transaction flow 

based on the downstream ordering transaction flow. Although 

the systems are inextricably tied, the optimization process 
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lies outside the IS* system boundary and is used exclusively 

by CDG. 

The cost of level two participation is determined by 

the scope of additional application processing (beyond the 

existing internal functions) including any feedback control 

processes in support of level one nodes and networking func

tions added to automate interchanging processes. Additional 

cost derived from internal optimization processes tied to 

the IS* functions, is not precluded. Minimal network func

tionality is required, as the external nodes are essentially 

anonymous and interchangeable to the switching mechanisms. 

Yet, the level two participant must provide a communication 

media-to-processor interface as well as routing software. 

The networking functions, however, are strictly related to 

the level two participant's internal processing such that 

the network applications are not located with the IS* 

resource pool. When the network functions are donated to 

the IS* resource pool, the level three participation thres

hold is reached. 

Network monitoring applications provide both feed

back and audit controls for the level two participant. The 

audit trail enables independent verification (Murdick et al 

1978) of message origin and subsequent path through the in

ternal system. Additionally, logging provides data for the 
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feedback loop (back to the other participants). Operational 

administrative controls, with respect to transaction fail

ure, must also be present in the level two participant's in

ternal system. The degree of interaction between the I/O 

node and the level two app1ication'will determine "the pro

portion of manual and automated administrative controls. 

For example, if the I/O nodes engage in the editing process 

interactively, the level two application receives only good 

data and the administrative control process is highly auto

mated. Interactive editing, however, requires a fair amount 

of node-based intelligence which does not exist in current 

portable data entry terminal (PDET) implementations. In 

PDET implementations, the input and output functions are se

gregated to different level two participant internal systems 

and manual administrative control feedback loops are re

quired. This implies some redundancy in the retention of 

some pre-IS* functions and tasks. 

Level Three 

At level three the participant's operating environ

ment achieves substantial complexity as additional applica

tions with their respective interfaces are added to the IS* 

repertoire and the applications themselves may be both in

ternally and externally directed (Figure 17). The inter

nally directed applications support the level three 
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participant's interchange objectives. However, the exter

nally directed applications may provide non-interchange re

lated processing functions such as payroll processing (see 

chapter 9) as a service to the other nodes. Level three 

IS*s add this heterogeneity of value. 

The mix of internally and externally directed appli

cations is made feasible by increasing the sophistication of 

the network function. External nodes in the level three 

system are not anonymous but named in that they have differ

ing properties with respect to processing paths, security, 

type of messages handled, etc. The level three 

partiCipant's node undertakes responsibility for processing 

consistent with those characteristics. Moreover, the need 

for contention handling is implied as initiation may no 

longer be person- but machine-directed. These factors raise 

the IS* to a stage 2 system, although the basic homogeneity 

of partiCipants mitigates the complexity of the network se

curity task. 

The cost of design, development and maintenance in

creases substantially at level three. Cost recovery~ 

however, is no longer tied exclusively to intrinsic inter

changing behavior, ego the manual interchanging procedures 

replaced by the automated IS*. The externally directed ap

plications may not replace an interchanging pattern between 

the level three participant and the lower level nodes. In 
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consequence, the externally directed applications may. be 

fee-based and the level three organization may be an inde

pendent participant in those applications. 

Participant responsibility increases with the 

network r s functionali ty but author i ty may be. dimini shed by 

the need for cooperative design of the externally directed 

applications. This factor will be discussed more thoroughly 

in chapter 9. Moreover, there is a need for controls within 

the IS* resource pool as applications are shifted, at level 

three, from the internal system to the shared environment. 

This implies that the operating entity accepts responsibil

ity for controls which do not apply to internally directed 

messages. 

Bodner (1980), for example, recommends that there be 

a strict "segregation of custody of assets from the 

record-keeping function" in distributed data processing en

vironments. Application of this concept to the IS* resource 

pool would begin to suggest significant organizational im

pact issues (to be discussed in chapter 13) as there would 

be separate organizational sub-units for internal and IS* 

related devices, processing and administrative control. 

Additionally, where externally directed applications usage 

is fee-based, the IS* operating sub-unit may be a separable 

profit center within the parent participant. This implies 
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that an IS* product/service marketing strategy could exist 

at the sub-unit level. 

Level Four 

Level four IS*s take on the characteristics of a 

heterogeneous distributed network where, unlike the level 

three environment, supported participants need not have a 

uniform non-informational business practice relationship. 

The level four participant is a self-defined information 

product or service provider. If non-informational products 

exist, the information products or services may be directly 

or indirectly related or the two may be unrelated offerings. 

This implies that the level four participant, like the level 

three, may hold a different status (participant/independent 

participant) in different applications of the same IS*. The 

value added function lies in permitting lower level partici

pants to specify the application path to be used. 

Multiple, diverse applications supported by the 

level four participant may serve a variety of participant 

classes but the level four participant has final responsi

bility for network maintenance and development (Figure 18). 

This responsibility is significant because application 

interdependencies and contention handling among lower level 

participants may be mediated by the level four participant. 
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Lower level participants may process applications 

indirectly at each other's sites through the level four 

node. Such processing is initiated by the user, however, 

not the IS*. Initiation at the IS* level is the operational 

threshold of level five participation. As a processing me

diator the level four participant also accepts responsibil

ity for the security of the shared applications, although 

primary on-site security is retained by the lower level 

donor. This implies that the IS* has named, not only nodes, 

but shareable objects such that the IS* resource pool 

network database increases in size and complexity. 

Moreover, the heterogeneity of lower level participant ap

plication needs increases the complexity of network manage

ment and security. 

Issues of concern with respect to controls are 

cumulative such that the issues discussed under preceding 

levels are germane to each succeeding level. New control 

issues surface, however, when the degree of participant re

sponsibility increases. For example, as the level four node 

operates in a heterogeneous environment, it may undertake 

responsibility for media, code or protocol conversions. 

Errors in performing these tasks may jeopardize the inte

grity of the internal systems accessed. Significant 

parallel control processes must, therefore, exist in both 

the IS* and the internal systems accessed. Additionally, 



there are multiple feedback loops related to each of the 

different participant classes. 
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Although both level three and four systems are em

bryonic stage 3 IS*s, their growth is constrained by the 

non-informational relationships or classes of relationships 

existing between lower level participants. A significantly 

higher degree of abstraction in the interchanging objective, 

where the common interchange type represents the highest 

level of abstraction, is required to shift participation up

ward to level five. 

Level Five 

A substantially higher number of interchanging paths 

between higher and lower level participants exists at level 

five where integration, access and security are dynamically 

managed by the IS* rather than the participants themselves. 

This dynamic, user transparent, task is the value added by a 

level five IS*. Moreover, simultaneous use of applications 

at multiple lower level participant sites is facilitated by 

the level five participant making the stage 3/level five 

participant system highly complex in both the number and 

type of functions performed. 
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A level five participant (Figure 19) is best defined 

as a data communication/data processing (DP/DC) utility 

which integrates any number of participants and IS* resource 

pool objects in real time as a paid service. The scope of 

the utility may be limited, however, to a specific type of 

application or industry environment. Such restrictions tend 

to form a bridge across the level five/stage 3 threshold 

which requires purposeful migration. A singularly level 

five participant system would be an information utility of 

similar scope to current voice or broadcast utilities. This 

concept will be discussed further in later chapters. 

Aside from development and maintepance costs, the 

level five participant (like the level four) undertakes a 

high degree of self-initiated communication costs as it 

establishes application linkages on an as needed basis. 

However, as the control processes formerly resident at ap

plication access nodes are now shifted upward to the IS*, it 

may also optimize communication paths to reduce its own and 

the lower level participant's costs. The scope of level 

five participant costs is such that a high entry barrier 

exists at this level. 

Although it would be possible to differentiate the 

informational and non-informational aspects of participant 

relationships within the level five IS*, it is questionable 

whether such differentiation is desireable. The tendency of 
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the level four participant to be independent in some appli

cations is, therefore, heightened for the level five 

participant who, by definition, would be an independent 

participant in a high proportion of the applications sup

ported. Moreover, the degree of abstraction in the inter

changing objectives would indicate common interchange in a 

high number of participant applications such that the level 

five participant's role may shift among participant types 

depending on the specific application and lower level 

participant requirements. Participants may, therefore, 

evolve with the IS*s they support. 

Summary 

The operational issues related to participation 

level including those raised by IS* stage of evolution are 

summarized in Table 9. The listed issues are not exhaustive 

but highly representative based on data provided by current 

IS* implementors. Moreover, each provides insight into the 

evaluation of other layers in the IS* analysis framework. 

For example, owning participants (resident applications) 

could impose prioritization protocols to insure their own 

task sequencing needs are met. Prioritization in favor of 

one participant may impose a response time cost on the 

others. Similarly, a lack of consistency in the control 

processes of participating application owners would impose 



Table 9. Representative IS* Level Issues 

REPRESENTATIVE OPERATIONAL ISSUES 
OF PARTICIPATION LEVELS 1-5 

IS* RESOURCE POOL OBJECT OWNERSHIP 
COMPATABILITY 
IS* OPERATING RESPONSIBILITY 
IS* OPERATING AUTHORITY 
IS* OBJECT MODIFICATION AUTHORITY 
IS* OBJECT PHYSICAL LOCATION 
SYSTEHIPARTICIPANT INTEGRATION 
SYSTEM/PARTICIPANT COUPLING 
MIX OF ENTITY TYPES 
CONFIGURATION FLEXIBILITY 
PARTICIPANT DEPENDENCY 
TECHNOLOGICAL DEPENDENCY 
SECURITY REQUIREMENTS 
INTERNAL/EXTERNAL CONTROLS 

122 



123 

greater responsibility on the higher level, mediating nodes. 

In this way, all of the layers and issues discussed to this 

point are interdependent and relevant to the strategic ob

jectives of IS* participation. 

Case studies representative of each participation 

level are presented in chapters 7 through 11 where differ

ences rather than similarities are highlighted. Moreover, 

although the cases present relevant operational solutions to 

IS* design issues, they emphasize the strategic objectives, 

constraints and outcomes. Emerging issues such as the dis

tribution of power among potential IS* participants and 

market dominance are also examined as part of case discus

sions. The specific strategic alternatives within which IS* 

participation may be considered are examined in chapter 12 

with a meaningful, if highly simplified, scenario presented 

in Appendix A. 



CHAPTER 7 

LEVEL ONE 

The level one participant supports no IS* applica

tion processing but serves as a remote I/O node within an 

application system supported by one or more higher level 

participants or within a message exchanging system. As a 

result level one participants tend to have the simplest and 

least costly role in an IS*~ Participant responsibility is 

strictly limited to interacting with the IS* according to 

the system's rules, procedures and protocols. There is no 

integration between the IS* and the participant's internal 

data processing applications if any exist, although there 

may be integration of manual systems via commonly developed 

procedures. Consequently, individual level one participants 

may possess only the basic communication device(s) necessary 

to interface with the system. 

The device range open to a level one participant 

within a centralized (type A) star configuration includes 

portable and stationary data entry terminals and 
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multi-function workstations. For example, in order for the 

cash flow manager discussed in chapter 2 to participate in 

an IS*, only a terminal with dial-up compatability is re

quired. All communications processing would be done by the 

IS* and intermediate transmission handling entities. This 

does not mean the cash flow manager has no internal support 

systems, but that there would be separate physical intercon

nection procedures for accessing IS* or internal systems 

even if an intelligent workstation is used. 

The range of IS* applications and interchange types 

available to the level one participant will be initially de

fined by the device capability. For instance, if the device 

has no user accessible memory, it would be impossible to 

participate in an asynchronous computer conference. 

However, if a highly functional device such as a workstation 

is chosen, the organization will have a fuller range of ap

plications and interchange types available to it. In conse

quence, the cost of participation is often determined by 

compatability requirements as well as changes in manual pro

cedures. 

Limited cost does not mean level one participation 

decisions default on system availability as the use of a 

terminal, even a hand held device, may be a major change in 

internal procedure. For example, CDG, the level two 

participant, has effectively off-loaded the burden of data 
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entry to the retailer (level one participa~t). However, 

small retail stores rarely have internal computer systems 

and the loss of paper back-up may create procedural diffi

culties. 

The type A system level one participant also has li

mited functionality. It tends to exist as a support node 

because it cannot operate in a vacuum. Level one partici

pants may submit and/or receive messages in a variety of 

forms (to/from terminal buffer, to printer, etc.) but a 

higher level participant must provide the application 

processing. The type A IS~ must, therefore, have at least 

one level two participant. 

Strategic participation goals of participation level 

one participants tend to focus on the achievement of 

cost/benefit objectives. However, level one participants in 

type A systems may also encounter a strategic threat which 

mayor may not be balanced by achievement of the strategic 

goals. There is a strong potential for the development of 

dependency on the IS* functions even though they may be 

available from only one source. If only one IS* is avail

able, the level one participant may become so dependent upon 

the service such that changing the interchange pattern, even 

if physically simple, becomes almost impossible procedur

ally. 
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Case Discussion 4: 
Hollerith Memorial Hospital (HMH) 

Hollerith Memorial Hospital (HMH) is a composite 

example exhibiting level one participation. In 1977 HMH was 

faced with rising prices especially for basic non-reuseab1e 

supplies. As a cost cutting measure, HMH permitted 

Universal Medical Distributers (UMD) to place a terminal in 

its purchasing agent's office. UMD made its catalog avai1-

able on screen with a convenient menu-driven, key-word ac-

cess system. The purchase order interchange function was 

thus automated. However, to make use of the system more 

attractive, UMD also offered 24 hour delivery lead-times 

which enabled HMH to reduce its inventory stock from 88 days 

to 30 days. In this way, UMD actively promoted the achieve

ment of a conf2icting objective (inventory management) be-

tween itself and its customers. Expected costs would then 

be returned in increased order value from the combination 

querY-based, transaction-based application. 

Initially the system satisfied all HMH's strategic 

objectives: administrative purchasing costs were reduced, 

inventory holding costs were reduced and the investment was 

minor. However, eventually a clear pattern of system utili

zation emerged which troubled HMH. Purchasing agents had 

the tendency to order from UMD even when a product was 
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available at lower cost from an alternative supplier. This 

contradicted the policies of competitive bidding and pur

chasing the lowest cost comparable product. UDM claimed 

that the cost savings from use of the system more than 

equaled the product cost differentials but neither company 

could produce independdently verifiable statistics. 

Purchasing agents pleaded non-responsibility to HMH's admin

istrators because the purchasing system did not list prices 

on the order screen so they had no way of knowing what 

effect quantity discounts had on individual orders. 

Moreover, they contended that a return to the old manual 

system would raise administrative costs alarmingly. 

Rather than withdraw from the UMD system, the hospi

tal made a variety of changes in its internal procedures 

(cost unknown) by imposing preventive controls and is await

ing UMD response to its demand that final cost computation 

be part of the screen order function (feedback controls). 

Other aspects of this case, from UMD's perspective will be 

discussed in chapter 8. 

Dependence vulnerability need not be an effect of 

level one participation nor need strategic participation 

goals focus exclusively on individual cost/benefit objec

tives. Cost/benefit objectives may be optimized across a 

wide range of participants. Moreover, the ability to expand 

strategic goals exists, especially for participants of type 
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B IS*s. The type B configuration lends itself to 

intra-level competitive environments and stage evolution. 

Type B interchange, however, requires more in-depth analysis 

of the potential IS* environment for all potential partici

pants. Table 10 summarizes evolutionary factors with re

spect to type A and B level one participation. 

Although the retail stores and hospitals are direct 

competitors, the services receiv~d from their respective 

IS*s are virtually identical. This is also true of their 

activity with respect to preparing input for the IS*. 

However, this may not be true for level one participants in 

the type B configuration whose internal DP functions may be 

different but dependent upon the IS*s standardized input or 

output. To a large extent, then, the ability to formulate 

strategic goals with respect to IS* participation is associ

ated with the size of the participant and the type of 

function being performed within the IS*. 

For example, in the functional point-to-point (type 

B) star configuration (Figure 8, Chapter 4) there is an 

increase in both the level of investment and responsibility 

required for participation but there 1S also evolutionary 

potential for the IS* itself. The grocery industry's 

Uniform Communication System requires each level one 

participant (there are only level one and transmission 

handling entities in the system) to maintain sophisticated 



Table 10. Central vs. Point-to-Point Stars 

I TYPE A I 
CENTRALIZED STAR 

I TYPE B I 
FUNCTIONAL POINT-POINT STAR 

LEVEL TWO 
PARTICIPANT 
REQUIRED 

YES 

NO 

EVOLUTION 
TO STAGE 
TWO 

NO 

YES 

USE OF 
INDEPENDENT 
TO GROW 

NO 

YES 
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but standardized communications interfacing software (UCS 

Message Standards Committee 1981). Each firm is then re

sponsible for interfacing the standardized messages to their 

internal systems. This is substantially different from the 

type A system where (as with CDG) the individual level one 

participants have no internal data processing capability or 

where (as with the cash flow manager) their internal DP sys

tems are incompatible with functions provided by the 1S*. 

Furthermore, the UCS system was designed and standardized 

for the competitive environment in which it was to operate, 

virtually eliminating the potential for sY3tem abuse of the 

type encountered by HMH. 

Furthermore, the development of UCS (as presented in 

Chapter 4) provides insight into the depth of strategic con

siderations which may be present even at the lowest level of 

participation. Both Chain Foods Unlimited (CFU) and Every 

Household Products (EHP) were among the prototype partici

pants. A strategic decision made by CFU and EHP was to use 

a third organization, Speedy Packet-Switchers (SPS) as a 

transmission handler. SPS's role was to cut communication 

costs by assembling groups of messages into packets and 

re-transmitting from centralized looations within its own, 

independent network. SPS is only responsible for end-to-end 

image consistency so it does not qualify as an 1S* 

participant at the present time. 
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CFU defined both cost/benefit objectives and parti

cipation strategies in advance, although the level of parti

cipation was dictated by the proposed system's functional

ity. Target cost/benefit objectives were reduction in 

transaction processing time and administrative personnel 

productivity improvement with reduction in transaction 

processing costs as a secondary objective. All of these ob

jectives were achieved in the ppototype phase. Strategic 

goals of minimizing total investment and maintaining flexi

bility in future decisions were also achieved. The highest 

investment cost was ~onversion software, ego converting the 

standardized messages to necessary internal formats. 

However, another, not previously discussed, system design 

parameter dissatisfies CFU and raises a potential threat. 

The UCS procedures focus on the "mailbox approach" where 

sender and receiver IDs are their respective telephone num

bers. CFU is concerned about the security provided by this 

method in that phone instruments may not necessarily be se

cured against unauthorized use. 

EHP has different concerns as their strategic parti

cipation goals are different. As a manufacturer, its inter

nal procedures were subject to stress and, thus, its parti

cipation investment costs were higher. For example, orders 

now flow directly to the accounting office without 

salesperson intervention. Previously, salespersons had the 
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opportunity to make volume discount and promotional allow

ances before orders were logged for accounting purposes. 

The need to account for these activities added substantially 

to the cost of internal message conversion and routing. 

Additionally, where CFU has significantly reduced its lead 

on inventory thereby helping to achieve its cost/benefit ob

jectives, EHP has no such capability. Its cost/benefit ob

jectives can only be reached by a higher degree of integra

tion between the existing IS* and its internal system which 

would enable the reductions of existing clerical staff. The 

transaction transmission cost reductions are not sufficient 

to justify their iniestment at the present operating level. 

The required change, in the direction taken by CDG; involves 

developing internal applications to interface with the UCS 

messages in an automated manner. Such a change in operating 

environment would raise EHP's participation to level 2. 

However, one method which CFU and other participants 

have already discussed for increasing security would require 

evolutionary growth to stage 2 for the IS* itself. This 

method utilizes SPS (Figure 20) as a security buffer in 

addition to transmission handler. Applications required of 

(or provided by) SPS would include security identification 

and (potentially) encryption. Additionally, however, SPS 

could provide a high level batching function to help opti

mize transmission costs and customer service as well as 
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message pre-editing. The increased role of SPS to an inde-

pendent participant would not significantly reduce overall 

system or participant flexibility. 

Summary 

Although level one participation may not require a 

high degree of integration between participant systems, it 

is possible that participants become highly coupled by their 

utilization patterns. This factor was important in the HMH 

case. Moreover, level one participation does not preclude a 

later increase. In fact, level one participation may serve 

as a means to gain expertise with computerized processes or 

a stepping stone to higher participation levels. The de

velopment of a long-term participation strategy is, there-

fore, indicated even 'for level one participants. 

As a comparison between the experiences of HMH and 

CFU would indicate, establishing rules, procedures and pro-

tocols including internal and external controls during the 

system design process, is necessary regardless of the func-

tional simplicity of the system. Additionally, there are 

three strategic oriented conclusions which may be reached: 

• there may be significant differences in the 
strategic goals of IS* participants even at 
level one in stage 1 systems • 

• level one participants with significant internal 
procedure differences may be subject to different 
coupling and participation investment tolerances 
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• level one participants in functional point
to-point (type B) stage 1 systems may benefit 
from the entrance of an independent participant 
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CHAPTER 8 

LEVEL TWO 

The level two participant develops and shares a 

single IS* application system. Examples are an inventory 

query or order processing system. More specifically, level 

two has a single centralized process servicing multiple user 

participants within a stage 1 IS* operating environment. 

There is no communication between level one participants 

through the IS* -- only a set of binary exchange paths. In 

consequence, the cost/benefit objectives may be evaluated 

for any given pair and system load factors predicted accord

ingly. The level two participant is responsible for design, 

development and maintenance of the application system, 

however, it may also hav~ complete authority to make appli

cation modifications and enhancements. Operating environ

ment complexity is determined by the degree of integration 

between incoming messages and the level two participant's 

internal system. Applications for use by other IS* partici

pants co-exist within the IS* and the level two 

participant's internal IS environment. 
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The degree of integration between the IS* and the 

level two participant's internal system must be carefully 

assessed. A high degree of integration may generate corre

spondingly high levels of internal data risk. Physical 

design options may exist to control the degree of integra

tion and corresponding stage of IS* evolution where there is 

no independent participant available. One design option is 

redundancy in such system elements as internal application 

interfaces. For example, enormous cost savings might be 

generated by interactive transaction editing within the IS*. 

However, this makes the edited transaction data base (as

sumed error free by later internal processes) available for 

manipulation. A log may identify the source but only after 

the mischief has been done. The physical implementation re

presented in Figure 21 uses more stringent edit criteria and 

security provisions in the externally available copy. 

Although the level two participant invests in inter

facing the application to the 15*, total development costs 

would be dependent upon the scope of the application of

fered. However, high l~vel two investment may be partially 

returned by the ability to optimize some internal function 

of the firm such as inventory management. For example, in 

the Cotner Dry Goods system, the firm was able to close 

nearly half of its regional distribution centers based on 

analysis of level one retailer orders. Alternatively, the 
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return on investment may be dependent upon usage volume. In 

the latter case, breakeven may be reached more quickly with 

an additional service program. In either case the number of 

level one participants and the system's pricing mechanisms 

will determine the financial gains or losses. If an insuf

ficient number of level one participants join the IS*, the 

level two participant will fail to achieve the interchange 

volume for breakeven. In consequence, the level two parti

cipation decision cannot be made without detailed analysis 

of the potential IS. environment. Many firms will not have 

this capability without assistance from an industry group or 

neutral research organization. 

Level two participants may receive non-economic 

benefits from IS* development as well. For example, a de

pendency relationship such as that between Universal Medical 

Distr1buters (UDM) and its associated hospitals (see Chapter 

7) may be formed whereby the level one participants change 

their internal business procedures to conform with those of 

the IS*. However subtle these changes may invoke bias in 

the organization's task processing activities. 
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Case Discussion 5: 
Universal Medical Distributers (UMD) 

UDM provides an example of a firm which has used 

level two participation as part of an overall marketing 

strategy to become the number one firm in its industry. Its 

strategy focuses on "material management" where the inven-

tory optimization and purchasing control functions of the 

level one participants are off-loaded to the IS* in return 

for level one cost reductions. CDG offers the same type of 

service to its customers but UDM is not only a distributer 

like CDG but a manufacturer as well. Whereas CDG will sup-

ply any item its retailers require, its base costs are con

trolled externally by the manufacturers and it does not com

pete with its own suppliers. UDM, on the other hand, manu

facturers nearly 30,000 separate hospital products account

ing for nearly half its sales dollar volume. This means UMD 

has no incentive to offer the competing product lines lines 

of other manufacturers. C~stomers may, therefore, be cap-

tured (within the IS*) both for distribution and production 

optimization. 

Since the IS* was developed in 1978, UDM's net in

come has averaged a growth rate of 17% per year and its 

pre-tax profit margins have been four times the industry 

average. Although, UDM's market share is still under 50%, 

this pre-eminence has had an unforeseen cost: anti-trust 

suits. Several of UDM's competitors, who are too small to 
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consider investment in comparable systems, have charged UDM 

with such anti-competitive practices as leveraging. The le-

veraging claim stems from UDM's contractual agreement with a 

group of level one participants whereby they could receive 

rebates and discounts as a whole. Granting price reductions 

to a collection of widely scattered customers on the 

purchase of unrelated products was considered anti-competi-

tive by the court. However not all experts agreed -- "it's 

highly irregular to find attempted monopolization when the 

market shares are so low" (Pillsbury 1982). However, ques-

tionable business practices in promoting the system such as 

allusions to disruption of service if demands such as 

Hollerith Memorial's for feedback controls were made, have 

tended to taint the idea of off-loading "material manage

ment" to a supplier with or without an IS*. 

Case Discussion 6: 
National Insurance Information Exchange (NIIC) 

One way of avoiding negative consequences in the use 

of an IS* marketing strategy is to use an independent 

participant. 

For example, the National Insurance Information 

Exchange (NIIC) was created by the investment of nearly a 

dozen major insurance companies. It is a privately owned 

company and no one insurance company is a majority owner. 
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In consequence, none of the insurance companies has 

direct management responsibility in NIle's operations. The 

system NIle has developed is a transaction-based 13* to link 

the insurance companies with hospitals for automated medical 

claims processing. 

NIle may sell its 13* service to any insurance com

pany or hospital which would benefit and all the shareholder 

insurance companies are not currently participating. 

North-American Mutual Assurance (NMA) was one of the origin

al shareholders but its current transaction volume with par

ticipating hospitals is insufficient for breakeven even on 

the minimum investment it would face as a level one 

participant. Additionally, NIle charges each participant an 

initial installation fee and a usage sensitive (per 

transaction) rate which is billed monthly. The NIle system 

is detailed in Figure 22 and Table 11 represents the list of 

system functions for which NIle has assumed responsibility. 

Although the system shown is simplified, it demon

strates the non-threatening aspect of using an independent 

participant in a competitive environment. First, there is 

no direct message flow between level one participants. If a 

specific carrier should decide to take fuller advantage of 

interchange economies by automating the interface to its in

ternal applications it may do so. However, this leads to 

the integration risk discussed earlier where the two systems 
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(NIIC's and the carrier's) would require parallel 

modification or enhancement. The carrier (even if a share

holder) would have no authority to require modifications or 

enhancements to NIIC's system even if the enhancement would 

benefit all participants. 

NIIC is a profit oriented concern and its breakeven 

point is based on transaction volume. The most current 

estimate of transactions volume for the system is 2 million 

in the first· year increasing to 50 million by the fifth full 

year of operation. Breakeven is estimated at 5 million 

transactions per year. The prototype system was made avail

able for participants in summer 1982 after development by a 

software house. NIIC contracted design and development as a 

turnkey system to insure meeting necessary standards. The 

standards used in the design were generated by another inde

pendent group, the National Uniform Billing Committee which 

is responsible for developing national standards of elec

tronic message transfer in the health field for care provi

ders, insurance carriers and federal payment support agen

cies, ego medicare. In these respects, NIIC is actually a 

marketing/sales organization whose competitive strategies 

and design options are constrained by external entities. 

Moreover, it has no control over the product specifications 

available (actual insurance coverage offered) and considers 

its sole product to be the IS* service itself. The marketing 



Table 11. Existing NIle Functions 

EXISTING NIIC SYSTEM FUNCTIONS 

DATABASE UPDATE (CUSTOMER) 
PACKET SWITCHING 
HARDWARE COMPATABIlITY 
COMMUNICATIONS (TERM-HOST) 
CODING TECHNIQUES 
CONCURRENCY 
ERROR RECOVERY 
EQUIPMENT SECURITY 
DOCUMENTATION 
BATCH TRANSACTION flOW 
ROUTING 
HOST-HOST COMMUNICATIONS 
PROTOCOL CONVERSION 
DATA INTEGRITY 

BACK-UP 
RECOVERY 
FILE CONSISTENCY 
DATA/NET SECURITY 
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literature distributed by NIle stresses decreasing 

indirect transaction processing costs, reducing the number 

of labor hours required for claims processing and decreasing 

the claim payment period. 

Even with exclusively marketing oriented strategies, 

NIle management sees its service changing the competitive 

environment of carriers. This opinion was echoed by NMA. 

Essentially, the ability of NIle to facilitate claims 

proceSSing may prompt policy holders (not the hospitals but 

employee organizations and corporations) to switch to car

riers that utilize the service. Additionally, very large 

companies and labor unions who already process insurance 

claims for their employees may join the system independdent

ly and would expect their chosen carrier to be available 

electronically. 

Although external constraints exist with respect to 

NIle's design options, there is a clear evolutionary path to 

level four participation and development of a stage 2 IS*. 

For example, Figure 23 depicts design enhancements which 

would increase NIle's level of participation. The addition 

of an interactive, rather than batch, claims editing 

function would substantially increase integration within the 

system. NIle would undertake additional responsibility for 

DTE to host communications, data storage and forwarding, 
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contention handling and automated file transfer which are 

not integral components of the claims processing task. In 

addition, NIIC could contract separately, with any number of 

carriers, to provide a system enhancement which off-loads a 

common objective such as maintaining a statistical database 

with respect to the volume, type and status of claims flow

ing through the system. Such an enhancement would be of 

equal value to underwriters at all participating insurance 

carriers. The enhancements noted would involve the analysis 

of other interchanging types and objectives. For example, 

the statistical enhancement would mean the addition of a 

common objective. 

Summary 

Although clear evolutionary paths may exist for 

level two participants, the structure and form of these 

paths may be constrained by the existance of competition in 

the IS* environment. For example, if a firm in competition 

with NIIC, marketing strategies may be differentiated by the 

types of IS* products and services offered, rather than on 

the base level business practice functions replaced by the 

IS*. This implies that two separate competitive environ

ments must be considered in formulating higher level parti

cipation strategies -- the underlying business practice com

petitive environment (eg. insurance industry or hospital 
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supply industry) -and the informa tion products and servi ces 

industry of which the IS* becomes part. These issues would 

become more critical with increasing stage and level of par

ticipation. 

As lower levels become dependent on the higher 

levels and level operationalization fixes (for economic rea

sons), the available alternative communications infra

structure which forms the IS* external environment would be

come important. Providers of end-to-end image consistency 

were generally eliminated from participation status at the 

outset. However, as noted in chapter 2, it may be possible 

for those providers to develop the necessary application 

interfaces and become IS* participants. Another impetus for 

high level independent participation is security as discus

sed with SPS earlier. This is especially true where a 

database exists for use of all system participants. 

Participants, especially when involved in interchanging with 

competitors, will not permit external access to their master 

databases. However, many of those databases have low sensi

tivity if they are used separate from the processes or cor

responding databases which make them meaningful. These 

later types, often fulfilling common information retrieval 

needs, may be consigned to the care of an independent 

participant. 



To summarize the level two cases presented: 

• there may be significantly different environmental 
constraints on the level two participant's stra
tegic options 

• level two participants may have a wide range of 
strategic alternatives with respect to IS. utili
zation available within those constraints 

• the flexibility of formulating strategic alterna
tives especially for marketing IS* products/service 
is would be associated with the nature of potential 
level two participants 
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CHAPTER 9 

LEVEL THREE 

A level three participant develops and shares a 

network interlinking itself and any number of lower level 

participants with whom it has a dedicated, non-informational 

product or service business relationship. This implies 

homogeneity in participants, applications, and pre-IS* stan

dards in the system maintained by a level three participant. 

Homogeneity was present at levels one and two. however, it 

focussed exclusively on the business practice relationship 

and standards for interchange required development prior to 

system initiation. For the level three participant, stan

dards with respect to document formats and processing proce

dures are de facto because of a pre-existing 'dependency re

lationship. Moreover, lower level participants may interact 

directly through the level three system such that the topo

logical threshold of level three is the emergence of a 

network hub function. In consequence, the emergence of a 

level three participant foreshadows the development of a 

stage 2 IS*. 
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Examples of potential level three participants in

clude a manufacturer with authorized dealers or the parent 

corporation of a conglomerate with its separately organized 

businesses. Consequently, the level three participant is 

less vulnerable to competition than the level two but only 

in providing IS* services. Level three also, in this sense, 

represents an anomaly in the environments discussed to this 

point. The competitive environment of the primary business 

activity may be improved only as a by-product. not as a 

direct result, of IS* activity. 

Direct evolutionary paths are open to the level two 

participant for both level three and level four participa

tion. These separate growth paths may later converge at 

level five. Moreover, having a growth path does not prevent 

the level three participant from additional participations 

at level one or two in other IS*s. It would, however, tend 

to inhibit level four participation which assumes direct IS* 

impact on the competitive environment for both information 

products and services and non-information products and ser

vices. Competitive potential with respect to non-informa

tion products and services exists at level two (as discussed 

in Chapter 8) but may diminish at level three where the 

participant purposely isolates a homogeneous environment 

where non-information product competition is impacted only 

indirectly. 
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At level three the participant's operating environ-

ment achieves substantial complexity as each network node 

has potentially different functional and physical attrib

utes. Participant responsibility. therefore, increases ac

cordingly. This factor alone is sufficient to raise the 

participation level even if strategic options are limited. 

However, the level three participant's authority may also be 

diminished by the need for cooperative design of the IS* ap

plications. This factor is important in the case discussion 

below. 

Case Discussion 7: 
American Durable Manufacturers (ADM) 

A level three IS* has been implemented by American 

Durable Manufacturers (ADM). ADM's products are marketed by 

affiliated dealers throughout the US. Among the applica-

tions available through the IS* are daily sales summaries, 

parts ordering and locating, warranty claims, parts credit, 

distributed accounting such as payroll and inventory, in-

voicing and installment payment computation. The inter-

change types available within the IS* are transaction-, 

query- and conversation-based (electronic mail, price list 

printing, etc.). Additionally three interchange objectives 

are available: common, complementary and cooperative. 
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Figure 24 is a schematic of ADM's environment where 

the dotted lines show processing paths through the central 

node. Each of the separate sub-systems was designed to 

replace a manual system that had standardized procedures and 

forms. For example, warranty claims were originally made on 

forms provided by ADM. This made the transition to elec

tronic media simpler. Thus the major gains effected by the 

IS* are in processing speed and preparation efficiency for 

the lower level participants. ADM's ability to gather 

dealer system-wide statistics would appear to be a 

by-product, but is part of a long-range strategy to improve 

production decisions. This factor will be further discussed 

below. 

One drawback to ADM's development process was that 

it could not unilaterally design either the device protocols 

or automated interchanging procedures. Device dependent 

features of the IS* were developed by negotiation with the 

larger dealers who had internal data processing systems with 

which they wanted the IS. to interface. For example, dis

tributed applications such as payroll (Figure 24 b and c) 

could be placed only at dealers with sufficient computing 

power. These larger dealers, therefore, had more input to 

the physical design process overall. However, no dealer 

partiCipates at higher than level one because distributable 

processes are downloaded or sent via diskette or tape 
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modifications are made. Smaller dealers, on the other 

hand, who had no internal data processing capability have 

used the IS* to achieve substantial computing power at 

minimal cost. 
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ADM made a substantial investment in design, de

velopment and equipment. It purchases all the basic 

terminal equipment from manufacturers and resells (or 

leases) to the dealers at cost. Additionally, ADM provides 

training and troubleshooting. The system was first in

stalled in March 19B1. It had 200 out of 700 possible par

ticipants by June 19B1 and has had 30 new participants each 

month. ADM spent $15 million on the participant equipment 

but not all of it had been placed as of February 1982. 

These costs are fully allocated to the participants in 

accordance with an original IS* policy guideline. ADM 

recovers costs by charging the dealers an installation fee, 

selling a starter kit and charging a monthly fee (scaled as 

to service provided) which covers maintenance, CPU time and 

communication costs (ADM -> dealer). 

Although initial economic benefits to ADM are effi

ciency in order processing and dealer communication, in

creased sales have also followed. For example, a customer 

may desire a specific item which the dealer does not have in 

stock. The dealer may use the electronic mail facility to 
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locate and negotiate the transfer of the item thereby satis

fying consumer demand more effectively. In addition, ADM 

knows the status of all parts and repair orders allowing it 

to gather system-wide distribution statistics. ADM's stra

tegic goal is to have this kind of real-time status informa

tion which enables ADM to make better promotion/pricing and 

inventory/production decisions. 

High cost is not the only problem of the level three 

IS*. ADM reports that the biggest problem encountered was 

dealer education -- training clerical personnel to operate 

the system -- where dealers are concerned with the time and 

effort required. Expectations are also raised which the 

system may not be able to satisfy. For example, under the 

old system, turnaround was 24 hours but it is only 3 minutes 

under the new IS*. However, dealers expect instantaneous 

response and their acquired equipment cannot accommodate 

this expectation. Moreover, an surprising problem was main

tenance costs which have been higher than expected. 

ADM's data processing section including IS* person

nel and equipment is managed as a profit center with a 

breakeven goal. For this reason, the monthly fee changes 

from accountlng period to accounting period depending on 

fluctuations in actual costs. The environment is similar to 

CDG's but the numbers are very different -- 700 dealers:1 

versus 8000 retailers:1. Consequently, the economy of scale 
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difference is substantial. CDG's more limited level two 

system paid for itself in the first year. 

Summary 

All interchange types are feasible at levels three 

and above where the range wou~d be determined by the diverse 

needs of different lower level participants. With respect 

to the relationship of the level three IS* and other high 

level participants, the level three participant's system re-

presents an established cluster which may function as a 

single unit or node in a system maintained by a level four 

or five participant. Conceptually, this leads to se~ding 

the higher levels by establishing functionally homogeneous, 

operationally compatible clusters which may turn to higher 

levels for satisfaction of heterogeneous needs with respect 

to the external environment. 

Not all of the complexity factors listed below will 

exist in anyone level three environment. Level three par-

ticipation is still rare and there is insufficient data to 

predict the prioritization of issues and complexity factors. 

Known complexity factors which first surface at level three 

implementations, but are applicable to succeeding levels as 

well, include: 

Filters (security processes) must exist at all 
participants because there is no longer a unique, 
pre-determined path for each message. 
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Differing cost allocation formulas may be needed 
depending on formal classification of participants. 

The degree of integration makes system evolution 
subject to delay and negotiation. 

The differing needs of varying participant classes 
may fragment the IS* into a set of uneconomical 
sUb-systems. 



CHAPTER 10 

LEVEL FOUR 

A level four participant develops and shares a 

network that contains applications serving many different 

types of lower level participants. Additionally, the level 

four participant mediates application processing between 

lower level participants by performing the routing and 

switching functions. Whereas preceding levels have demon

strated little internal IS* heterogeneity, the level four 

participant may have diverse relationships with the lower 

level parti~ipants being served. This represents a marked 

departure in the operating environment of the IS* which is 

firmly established at stage 2 by the emergence of a level 

four participant. 

Automated Clearing Houses such as those for finan

cial transactions or insurance claims which act as both 

processing centers and company-to-company communication fa

cilitators may tend to evolve as level four participants. 

These types of organizations would bypass level three by 
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moving directly from level two to level four or alterna

tively, entering at level four. In consequence, the degree 

of competitive vulnerability of the level four participant 

is associated with the type and number of other level four 

participants offering similar applications and services. 

NIIC enhancements, as discussed in Chapter 8, pro

vide an example of this phenomena. Figure 25 illustrates 

the addition .of a query-based application with transaction 

piggybacking overlaid on the existing NIIC system. Hospital 

supply manufacturers and wholesalers would be the primary 

added participants, however, medical supply retailers and 

distributers could also be added. With the enhancements 

shown, both the hospitals and medical supply retailers may 

process insurance claims and purchase orders without any 

physical changes in processing procedure beyond a key code 

or other identifier. The path of the transaction would be 

determined within the IS*. 

NIIC would hypothetically maintain an inventory 

database for the medical supply application participants. 

This implies both batch and interactive processing in the 

same IS*. Support for such mixes would not be unusual at 

level four. Moreover, heterogeneity would exist in both 

participants and applications in the enhanced system. 
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The hypothetical enhancement is not without risk, 

however, because the medical supply application would exist 

in direct competition with the UMD application discussed in 

Chapters 7 and 8. From the standpoint of the level one 

(hospital) participants, the availability of such a system 

would serve to diminish some of the human factor problems 

which were encountered with the UMD system. However, com-

patability issues could negatively impact participation 

cost, ego would both the NIIC and UMD systems be compatible 

with existing terminal equipment? The latter issue would 

have to be dealt with by NIIC in its marketing strategy. 

Case Discussion 8: 
Consumer Credit Authorization Clearing House 

An existing level four implementation is that of the 

Consumer Credit Authorization Clearing House (CCACH). CCACH 

is not a bank but does provide consumer credit services. A 

schematic overview of the level four application is shown in 

Figure 26. In this implementation there is homogeneity of 

the application but heterogeneity of the participants and 

their physical environments. 
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Figure 26. CCACH Environmental Overview 
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Figure 27 provides a more detailed view of the in

ternal CCACH environment. Each subscriber, although it may 

be part of an intra-organizational network which has many 

separate I/O nodes, represents at least one level one 

participant to the IS*. For example, the Zeldin Mercantile 

Company (ZMC) is a subscriber with an internal network 

spanning 30 retail department stores in 10 states. Its in

ternal network is divided into regions such that there are 

four routing and data collection nodes. Each of these re

presents a single I/O, level one, node in the IS*. The ZMC 

nodes then interface nearly 2,500 point-of-sale terminals to 

CCACH's credit authorization application. ZMC is responsi

ble for message formating at the POS level as well as 

message routing and contention handling at the IS* entry 

node level. CCACH responsibility begins at the communica

tion interface where it handles routing and contention be

tween level one nodes. These tasks are non-trivial because 

the error correction process is interactive. Real time 

credit authorization is required and the consumer database 

is continually being updated. 

The degree of compatability between nodes is abso

lute yet CCACH provides several options for the level one 

nodes. ZMC has already made a substantial investment in 

compatability within its own network via the design and 

purchase of the point-of-sale system. If the two systems 
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were hardware incompatible, one or the other could provide 

gateway software. This possibility does not exist for the 

small retailer so CCACH developed an audio response system 

option. 

With the audio response system, there is no P~S 

terminal. The base device is a touch-tone telephone whose 

tones are translated to digits at CCACHts communication 

interface. Further, audio voice "responses" are generated 

such that the retailer perceives simulated human interaction 

during its inquiries. Retailer investment is minimized with 

such a system. In this way, dependence vulnerability is di

rectly associated with compatability cost and the degree of 

integration. Although, all participants are tightly inte

grated with respect to system functionality, some may be 

loosely coupled with respect to compatability cost. 

CCACHts marketing strategy, however, is to achieve 

high coupling to offset its high integration risk. Some 

level one participants such as ZMC would have a directly op

posite participation strategy because it is purchasing the 

service and would lose flexibility by high coupling. At 

level four, therefore there are strong potential conflicts 

among participants which did not exist at lower levels. 
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Summary 

Unlike NIIC, CCACH is not an independent participant 

at level four. It has a stake in the message content (ac

cepting consumer charges) and maintains a corresponding in

ternal application. Although NIIC would lose some of its 

independence at the level four enhancement of Figure 25 be

cause it would accept a stake (price guarantee) in the query 

response message content, CCACH's internal application is 

tightly integrated with the IS* and its primary business 

practice. Whereas NIIC's fee structure is volume based (per 

transaction rate), CCACH's fee structure is based on the 

value of the transaction (a data item in the message). The 

value of the transaction (credit accepted) represents 

CCACH's risk. 

Most of the physical configurations examined to this 

point have focused on a single high level participant sup

porting a number of other participants with query- and/or 

transaction-based applications. Centralized interchange 

flows will not necessarily be the case for the more complex 

interchange types where all participants may be at higher 

levels. 

Figure 28 is a hypothetical example of a task 

support IS* where only the relevant IS* components are 

shown. Participants A and B are at level four while 
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participant C is at level three. A single application is 

shared among all participants and is resident at all parti-

cipating nodes. This makes the environmental boundary be-

tween participants not only transparent at the application 

level but at the communication level as well. The high 

degree of uncertainty regarding the origin of any given 

message must be compensated by detailed logging, journaling 

and acces sing rul es. 

Simple cost allocation or fee formulas based on 

usage or value may not be feasible in such conversational or 

task support implementations. In Figure 28, there is no per 

message measure of risk or value which may be assessed. If 

individual usage measurements were possible they would be a 

posteriori, ego of what value was the data provided with 

respect to the outcome of the task? Instead of per message 

charges, then, significant entry fees and maintenance as

sessments must be considered. These may create significant 

entry barrier especially where compatability costs are high. 

In summary, 

Level four participation carries substantial 
competitive and investment risks. 

The level four environment contains the potential 
for conflict in the strategies of participants. 

Level four IS* development cost may represent a 
significant entry barrier. 



CHAPTER 11 

LEVEL FIVE 

A level five participant is best defined as a data 

communication/data processing utility which integrates any 

number of lower level participants and applications in real 

time. The integration mechanism is at the IS* application 

interface level rather than at the communication interface 

level as in level four systems (Figure 29). Control mechan

isms, however, may still "exist at any point of IS*/internal 

system interface. 

Previous discussions of integration have focused on 

the creation of automated linkages between the IS* and an 

individual participant's internal system. At level five, 

integration is multi-faceted, as multiple participant inter

nal systems may be shared during a single IS* conversation. 

This is more closely analogous to the level three system 

where multiple participants could simultaneously share a 

centrally located (resident at the level three participant 

node) system object. It is by providing non-resident 
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application linkages that level three participants 

evolve to level five participants. 
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The scope of the level five utility may be limited, 

however, ~o a specific type of application or competitive 

environment. Such restrictions tend to form the continuum 

branch between level four and five participation. A 

uniquely level five participant would be a data utility of 

similar scope to current voice or broadcast utilities. 

Level five participation, therefore, presents significant 

problems of security and responsibility. Moreover, the cost 

of level five participation represents a substantial entry 

barrier. In this sense, entry at level five is likely from 

the other end of the IS* participant spectrum, ego 

end-to-end image consistency providers. Existing firms such 

as TYMSHARE, GTE and AT&T, which have network support infra

structures in place, would face the lowest entry barrier to 

level five. 

There are clear evolutionary paths to level five 

participation from all lower levels and for all types of 

firms. However, as the hierarchic structure of IS* evolu

tion suggests would not be possible for more than a small 

percentage of participants to attain level five because each 

succeeding level represents entry barrier in terms of cost 

and the number of lower level participants required to 
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support cost recovery. Kling (19BO), for example, cites the 

fact that the "banking industry has been marked by increas

ing concentration in the last two decades" and inquires wba

ther " ••• it is necessary or desirable that all EFT ar

rangements support that 'trend'. Yet the current EFT sys

tems analysed by Kling are operationally 'small' 18*s. The 

implication is that the emergence of a single high level 18* 

in the financial services industry could foreclose emergence 

of others and further promote industry concentration through 

the growth of implicit vertically integrated organizational 

relationships. 

Additionally, Bender (1980) has made a thorough eco

nomic analysis of EFT systems with the conclusion that both 

full-service and check-service systems "showed evidence of 

economies of scale with respect to transaction volume and 

network size". Economies of scale which become "continuous 

up to the point that one company supplies the entire demand" 

are the distinguishing characteristic of a natural monopoly 

(Kahn 1970). Regulatory issues may thus become critical to 

level four and five participation decisions in the financial 

services industry. Both of these issues are discussed more 

fully in chapter 14. 



Networking utilities form the core of the IS* 

resource pool at level five where lower level participant 
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incompatibilities must be resolved. The necessary gateways, 

filters and conversion databases represent investments far 

in excess of the time-sharing facilities which operate at 

level two. Time-sharing organizations establish 

environmental compatability on a one to one basis during the 

IS* conversation whereas the level five utility establishes 

environmental compatability on a simultaneous many to one 

basis. Aside from development and maintenance costs, the 

level five participant undertakes a high degree of self-ini-

tiated communication costs as it establishes user transpar

ent application linkages on an as needed basis. 

Case Discussion 9: 
The Evolution of CCACH 

CCACH has evolved (in its credit acceptance applica-

tions) to a level five participant where Figure 30 is an 

abstract schematic of the level five IS*. The rationale for 

evolution was CCACH's failure to achieve a high device level 

coupling between its level four IS* and the level one nodes. 

As the need for high coupling to offset the high integration 

risk persisted, CCACH realigned its marketing strategy to

ward high coupling at the application level. The nature of 

the application, credit acceptance, recommended increased 
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participation but only if CCACH could be the first level 

five developer. For example, each location in the 

point-of-sale network has only one terminal, however, many 

different credit lines are available to most consumers. The 

consumer will choose the credit line to be used for any in

dividual purchase.- Neither CCACH nor the seller (ZMC) can 

determine, in advance, which credit line will be used. If 

only one level five participant exists in that environment, 

as Figure 30 demonstrates, all transactions flow through its 

communications interface(s). Neither end-party would neces

sarily be compatible, thereby giving the level five its de

sired coupling characteristic. However, there are design 

options open to the other participants, especially in a 

large, mature level one participant organization like ZMC. 

Although ZMC could follow a policy of accepting 

credit only for its own and CCACH card holders, such a pol

icy would have the effect of limiting potential sales. From 

ZMC's perspective the maximum number of external credit 

sources should be available to its customers at the time of 

purchase. In consequence, the single POS node should be 

interconnectable to multiple, internal credit acceptance ap

plications. This strategic objective flows from the nature 

of the primary business, retail sales, rather than the na

ture of interchanging behavior. 
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Figure 30. CCACH Environmental Overview 
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Three of the potential design options which exist to 

achieve ZMC's goal appear in Figures 31, 32 and 33. First, 

ZMC's overall participation level could be increased to 

level 3 (Figure 31) where the new centralized node would 

perform routing, switching and necessary conversion tasks to 

support its interchange with a variety of credit acceptance 

firms. Second, ZMC could remain at level one overall but 

require all credit acceptance firms with whom it would do 

business to build rs*s similar to CCACH's level four appli

cation (Figure 32). However, the geographic distribution of 

credit acceptance firms might make the set of interconnect

able nodes different from one I/O node to the next. An in

consistency in ZMC's credit policy and potential inconveni

ence for its customers would likely be created. The third 

option (Figure 33) represents a more detailed view of 

CCACH's strategic response which is also the least cost, 

most flexible solution for ZMC. 

The CCACH level five IS* provides ZMC transparent 

access to many credit service firms (X and Y in Figure 30) 

where the number of interconnectable nodes is a function of 

CCACH's agreements, not ZMCs. For example, if ZMC customer 

present an rnterna~ional Credit Services (rCS) card at the 

POS terminal, then CCACH must have some arrangement with rcs 

allowing CCACH to mediate the transaction. Real-time 
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integration at the POS terminal requires simultaneous pro

cessing of both CCACH's customer database and the Inter

national Credit Services (ICS) customer database. ICS must be 

willing to cooperate in the completion of the transaction, 

but it is doubtful that such cooperation would extend to 

giving CeACH direct access to its customer database. Dotted 

lines (in Figure 33) indicate interchanges within the level 

5 IS*. 

Although the underlying communication and applica

tion processing tasks are quite complex, the logical process 

is well defined and straightforward. When a ZMC customer 

presents an ICS credit card at the POS terminal, the request 

for credit authorization is routed first to the ZMC level 

one node and from there to the CCACH level four node. 

Identification of an ICS card occurs at the communication 

interface and a separate routing path, to the level five ap

plication interface, is created. The level five application 

accesses the ICS communication interface as a request for 

credit authorization on the customer. If authorization is 

confirmed, ICS modifies its database as a purchase from 

CCACH who posts a debit against ICS as a credit customer. 

ICS's internal accounting is self-initiated and controlled 

but CCACH will bill ICS for the value of the sale plus 1% as 

a transaction handling charge. In the long run, the 

cumulative 1% charges would return the investment ICS would 
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have made in building a level four IS* but the design option 

was driven by ZMC (and the other level one subscribers) who 

sought to minimize their investment and maximize their stra-

tegic benefit. 

Not all level five IS*s wo~ld be created to satisfy 

lower level node demand, however. Many different environ

ments could support a level five IS*. Moreover, n~t all 

level five implementations need support the transaction-

based interchange type or exist in openly competitive 

environments. 

Scenario Discussion 1: 
Nellie Blye Manufacturing 

Nellie Blye Manufacturing (NBM) is a level five 

participant in a process control-based IS*. The manufactur-

ing process is a joint venture between NBM and three other 

highly specialized firms. A prototype, automated assembly 

plant is operated by a project coordination committee com-

posed of members from all four participants. However, the 

committee members are located at their respective intra-firm 

work sites, There are direct communication links to NBMls 

mainframe from 20 microprocessors at the prototype site but 

some of the microprocessors must access databases resident 

in the R&D departments of the other participants. The 
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databases are maintained at the developer sites to allow 

testing and the use of confidential, proprietary data in the 

design of test processes (dotted lines in Figure 34). NBM's 

mainframe runs the necessary processes at the factory site 

automatically but transfers data continuously across the al

ternate site application interfaces while monitoring the as

sembly process. 

Level five was chosen to provide for centralized ac

counting and responsibility as well as simultaneity of oper

ations. Without centralized operations control, contention 

handling and process coordination the applications would 

have to be down-loaded to the plant level. Varying design 

options would exist to control the security risk but those 

would not also satisfy the need for centralized accounting 

and responsibility. 

Summary 

The level five IS* may include transmission facili

ties such as satellite transponders and microwave stations. 

Entry barrier are, thus, created by the high investment and, 

where a level five supports all potential lower levels, com

petition for the level one I/O nodes could be high as well. 

The environment exhibits extreme interdependencies based on 

contractual obligations among the. participants at all 

levels. 
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Dependency issues which emerged at lower levels are, 

therefore, heightened at level five where the tighter the 

integration of internal processes to the IS*, the greater 

the dependency. As level five participants may utilize 

level two through four participants to perform application 

processing services, IS* exchange paths may be allocated by 

lower level p2rticipants on a first-come/first-served basis. 

The potentlal for this factor to lead to implicit organiza

tional integration cannot be ignored either by the firm or 

potential regulatory agencies. 

The ability to utilize the level five IS* for stra

tegic, non-informational objectives is also heightened. 

Moreover, the success of one participant such as CCACH is 

frequently contlngent on the success of others such as ZMC. 

This represents a different form of dependency which implies 

cooperation in the design of IS*s to fulfill common inter

changing objectives. However, commonality is based on mes

sages as logical entities in a more abstract environment. 

The high level of abstraction in defining message flow 

through the level five IS* is one strategic advantage held 

by the independent participants and transmission handling 

firms who might aspire to participant status. 
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Level five IS* is the most costly to develop and 

requires the highest level of participant responsibility. 

Moreover, it operates in the most complex possible environ-

ment where there is a significant need for redundancy and 

contingency planning. Although these factors raise physical 

design and control issues whose solutions are participant 

dependent, the existance of the problem is clear. CCACH, 

for example, maintains a complete, off-line contingency node 

which is automatically booted by the failure of anyon-line 

node. 

In summary, 

The network infrastructure required for level 
five participation represents a substantial 
entry barrier 

The level five environment represents a data 
processing utility similar to that eXisting for 
transmission and broadcast services 

Issues of market dominance emerge as a significant 
concern for both developers and users of level 
five IS*s 



CHAPTER 12 

DEVELOPING IS* STRATEGIES 

Development of an IS* participation strategy is a 

proper subset of both organizational planning at the enter

prise level and IS planning at the departmental level. In 

each case illustration, the parti~ipating organization 

viewed the IS* as an opportunity to effect economic benefits 

internal to the information services function and/or to 

effect the achievement of a strategic objective external to 

the IS function. Each of these has an organization-wide im

pact. Among the strategic objectives demonstrated in the 

1S* implementation cases were: to attain a competitive 

edge, to maintain market leadership or share and to enter a 

new product/market area. 

Different IS* participation levels exhibited 

alternative objective structures or hierarchies, some of 

which were serendipitous. Choosing among the five partici

pation levels implies that at least one strategic objective 

exists which may be implemented by participation at that 
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level. However, analysis at all the layers of the framework 

should identify potential serendipitous outcomes during the 

planning process. For example, if the strategic objective 

is to gain economies in production or distribution pro

cesses, there are ample economic incentives for levelland 

level two participation. However, more complex strategic 

objectives such as market dominance or introduction of IS* 

products/services, may require the additional investment of 

higher participation levels. 

NIIC for example, represents the introduction of a 

product into an established market. In that market, neither 

the insurance carriers nor the hospitals could control the 

interchanging participants for a given claim nor were multi

ple exchange paths possible for. a given interchange. In 

consequence, the availability of the IS* did not give any 

individual participant a direct competitive edge in the pri

mary business practice environment. In contrast, the Cotner 

Dry Goods case illustrates an IS* built around an enterprise 

level strategy with multiple objectives including competi

tive advantage. Although both of these systems are at level 

two, there are significant differences in the relationship 

between participants. These relationship differences impact 

the potential set of objectives. The analysis framework fa

cilitates the identification of underlying objective rela

tionships so as to facilitate these decision-making, 
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planning processes. 

Competitive edge and market leadership issues are 

also obviously tied to the degree of primary business prac

tice dependency which may be fostered in the IS* environ

ment. Dependency in this context is the practice of 

off-loading some information processing task over and above 

message exchange. To minimize cost (especially per 

transaction charges) and avoid the tight integration associ

ated with dependency, lower level participants may restrict 

both the applications and number of business practice asso

ciated IS*s in which they will participate. Applicational 

restrictions may focus on cost justification of the IS. 

service for a specific organizational sub-unit (eg. cash 

flow manager application or bibliographic search application 

for an R&D unit). Business practice relationship restric

tions may focus on volume or discounting practices such as 

the quantity discounts discussed in the Hollerith Memorial 

Hospital case. 

As the cost justi!ication of higher level participa

tion is associated with volume, competition among level four 

and level five partiCipants for lower level, especially 

level one, nodes could become significant. Dependencies, 

albeit of different form, therefore exist for both higher 

level participants in the form of volume break-even pOints 

and lower level participants in the form of IS* supplier 
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flexibility. It is important to specifically analyse these 

potential relationships and project their expected impact 

during the IS* feasibility/planning process. 

Business mission, as well as the business practice, 

issues may surface at levels two through five if information 

services become a subordinate business mission. For exam-

pIe, ADM has recognizably positioned itself as a time shar-

ing/service bureau with respect to its authorized dealers. 

The addition of a subordinate mission may have the effect of 

fragmenting its image and complicating its interchange ob-
> 

jectives. This potential exists because there is no direct 

relationship between the common (payroll processing) and 

complementary (parts inventory order processing) objectives 

of the system as a whole. However, there is an indirect 

cohesiveness to the group of applications offered. ADM, is 

streamlining the operations of its distributers and making 

them more internally efficient. Since ADM's overall profit 

potential is tied to the financial health of its distributer 

network, it's pursuit of multiple objectives is important. 

The conscious adoption of an information services 

mission may be associated with the capacity of the 

organization to implement appropriate primary business prac-

tice competitive strategies within its industry. This re

quires product/process differentiation. For example, if 

mission expansion occurs without planning for potential 
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image (attitudinal) changes, the organization may lose its 

strategic thrust through an inconsistency between stated 

goals and operational objectives. An enterprise level jus

tification for making such a commitment may be the need to 

satisfy customer demand, however, this may be explicitly 

acknowledged or not. 

Due to these complexities, participation decisions 

tend to be made by senior level management following review 

of potentIal conflicts between eXisting policies and emerg

ing IS* policies. The level of participation, type of 

interchange, investment ceiling and degree of responsibil

ity/authority in the IS* implementations studied were es

tablished as policy guidelines by senior management, often 

the CEO. Moreover, the IS* policies were developed during 

the overall organizational planning process in which infor

mation systems planning has traditionally taken a back seat. 

Development of an IS* strategy requires enterprise and IS 

planning to be performed in tandem. 

Enterprise and IS* planning functions may be inte

grated by using the IS* analytic framework presented. 

Konsynski, Nunamaker and Kottemann (1982) identify four per

spectives from which the strategic planning process may be 

analysed: unit, level, scope and role. Each of these is 

addressed by the IS* fram~work. Development of strategic 

alternatives and appropriate IS* implementation plans may, 
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thererore, be facilitated. For example, issues such as the 

distribution of power among potential participants in the 

industry may challenge critical assumptions underlying ex

pected volume. These assumptions; in turn, impact internal 

investment ceilings. 

The IS* analytic framework is not a quantitative 

model. Its use represents a qualitative, dynamic, iterative 

process. Although the suggested quantitative methodologies 

(C/B analYSis, econometric modeling) are well understood, 

they often oversimplify and fail to capture the complexity 

of the problem. As Simon (1977) asserts, "Many, perhaps 

most of the problems that have to be handled at middle and 

high levels in management have not been made amenable to ma

thematical treatment, and probably never will". The IS. 

analytic framework attempts to aid communication, under

standing and decomposition of the problem in meaningful ways 

so as not to sacrifice nuance and complexity. This chapter 

integrates the IS. conceptual schema with the strategic 

planning process so as to better assess its usefulness at 

the enterprise level. 
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Strategic Alternatives 

Strategic planning processes begin with the defini

tion of objectives. In the IS* context, participation must 

be related to a specific strategic objective because the 

objective establishes appropriate evaluation criteria for 

implementation planning. The implied mapping process, be

tween the overall organization strategy and the proposed 

IS*, increases the priority of information system planning 

because the IS* functions become integral to existing infor

mation systems whether automated or manual. Moreover, in

ternal system planning is also associated with the firm's 

relative size, IS maturity (Nolan 1979) and position in the 

industry as these factors tend to influence issues of 

resource commitment and infrastructural opportunism. It is 

natural to assume that the ability to take advantage of 

existing information resource management may impact the IS* 

strategic alternatives under consideration. 

Rowe, Mason and Dickel (1982) have outlined ten po

tential strategic alternatives (Table 12) for the firm. 

Each alternative may be discussed in terms of one or more 

IS* implementation strategies. Although the alternatives 

may not be mutually exclusive, it is clear that each repre

sents a perceptual framework within which a given 1S* 

objective may be assessed. Alternatively, the business 

strategies may undergo modification when discussed in the 

context of an IS* implementation. For example, explicit 
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horizontal integration, where the firm obtains legal control 

over a competitor, or explicit vertical integration, where 

the firm converts a cost center to a profit center, may be 

implicit when integration occurs at some pOint in the opera

tional control hierarchy of the IS*. Although the purpose 

may be identical without legal and, potentially significant, 

on-going financial responsibility, new notions of governance 

and control are implied. Implicit horizontal integration is 

present in the level five CCACH IS* and implicit vertical 

integration, represented by increased customer dependence, 

is present in the level two UMD IS*. A diversification 

strategy may involve increasing the functionality of the IS* 

in order to increase the number or type of participants as 

in the potential evolution of NIIC as discussed in Chapter 

10. 

The viability of a given strategic alternative is 

dependent upon environmental analysis. Environmental anal

ysis includes the economics of participation both internally 

and industry-wide, the competitive situation, the posture of 

participants as well as non-participants such as government 

agencies and their probable behavior. Porter (19HO), for 

example, provides a framework for analysing alternatives 

within competitive environment categories focusing on in

dustry-level attributes. Industry level analysis structures 

the development of strategic alternatives just as the 



Table 12. Strategic Alternatives 

STRATEGIC ALTERNATIVES 
At TERNA TIVE 

STATUS QUO 
CONCENTRATION 
HORIZONTAL 

INTEGRATION 
VERTICAL 

INTEGRATION 
DIVERSIFICATION 
JOINT VENTURES 
RETRENCHMENT 

DIVESTITURE 

LIQUIDATION 
INNOVATION 

FOCUS 

STABILITY 
SINGLE PRODUCT LINE 
OWNERSHIP OR CONTROL OF 

COMPETITORS 
TRANSFORMATION OF COST CENTER 

TO PROFIT CENTER 
BROADENING PRODUCT LINE 
COMPLEMENTARY BENEFITS 
REDUCTION OF ACTIVITY 

OPERATIONS 
REMOVAL OF ENTITY THAT 

DOES NOT FIT 
SAHE AS DIVESTITURE 
SEIZING LEADERSHIP POSITION 

ADAPTED FROM: Rowe, Alan J., Richard O. Mason and Karl Dickel. 
, .!,.'tratC!fli,,· ~t and Business Po/ictl: A Hethtxlo/o,g'ica/ 
~~~. Reading, PA: Addison-Wesley, 1982. 
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strategic alternatives structure the development of IS* 

implementation strategies. In a "fragmented industry", 

Porter views consolidation (integration) as a "significant 

strategic opportunity", however, consolidation may be 

achieved through several different strategic alternatives. 

Implicit horizontal integration such as that existing in the 

level five CCACH IS* may have the same consolidating impact 

as would achieving an experience curve through technological 

change in the underlying production or distribution pro

cesses. 

The IS* analytic framework represents a tool by 

which accumulated environmental, interchanging behavior and 

organizational parameters may be brought together. However, 

consistency testlng among the various framework components 

requires the use of additional decision support tools. 

These tools may be automated or manual but tend to focus on 

group processes for input data. Previously discussed auto

mated tools with respect to the decision making process were 

the Integrated Strategic Planning System (Kottemann 19B2) 

and PLEXSYS (Konsynski and Nunamaker 19B2 and Nunamaker et 

al 1974). These are currently being integrated into a high 

level decision support system: ISPS/PLEX (Kottemann 1983) 

whose use for consistency and completeness checking between 

the various aspects of the IS* framework and an organization 

model is assumed in the scenario presented in Appendix A. 
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Automated tools may be used to monitor and store the models 

created by the planning process (Naylor 1979), however, 

overview models of the organization within an external en-

vironment are traditionally based on the subjective assump

tions held by decision makers with respect to both the ex-

ternal and internal environment. 

A key process which, therefore, must be engaged be-

fore the application models can be formulated, is the test-

ing of those assumptions. There are several reasons why as-

sumptions must be tested during the strategic planning pro-

cess. 

1. CONSONANCE: The organization is a sub-system 
of the external environment but it is also com
posed of sUb-systems (Ackoff 19B1). An IS* may 
potentially impact individual sUb-systems in diff
erent ways. Therefore, the degree of consonance 
(Normann 1977), or harmony in exchanges, between 
those systems is very important. Different under
lying assumptions about the external environment 
may lead to disconsonance in the post-IS* internal 
environment. 

2 LEARNING: Normann (1977) describes the 
organizational learning process as the inter
action of knowledge with knowledge In order for 
the organization to "learn", or generally assim
ilate, its goals, the underlying assumptions (or 
knowledge) must be tested for contradictions. 

3. CONSENSUS: As a complementary concept to 
consonance, the probability of successful imple
mentation rises when there is consensus among 
implementors. Consensus is reached after learning. 
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One means for testing assumptions is the Strategic 

Assumptions Surfacing and Testing technique (SAST) designed 

by Mason and Mitroff (19B1). "SAST is inherently a behav

ioral process" by which groups of stakeholders are brought 

together to examine the assumptions which may affect their 

current and future behavior. The stakeholder concept has 

been discussed by a number of authors including Rheiman 

(1968), Fox (1971) and Ackoff (1974). The attempt is always 

made to maximize the number of stakeholder assumptions 

raised during discussion. For example, the assumptions made 

by marketing stafr with respect to expected consumer behav

ior may have resulted from analysis of market survey data. 

The implication is that the market survey data should be 

available during the SAST process so that those assumptions 

may be tested against analyses by managers from other func

tional vantage pOints. In different strategic planning con

texts, especially in the public domain, consumer stake

holders may be part of the SAST group. The IS* analysis 

framework would be a useful tool during the SAST process as 

it raises issues of relevance with respect to operational 

parameters of the target IS* while focusing attention on the 

underlying characteristics of interchange. For example, the 

measurability of interchange units, potential for internal 

optimization and the location of the interchange objective 

within the organization, are all issues raised by the 

framework but may, correspondingly, imply assumptions about 
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the internal task structure of the organization. 

In the context of analysing potential IS* 

implementation strategies, as a subset of the overall stra-

tegic planning process, there are three classes of stake-

holders: 

Information interchanging entities whose inter
changes would be automated by development of 
the IS* 

Sub-units involved with processes precedent or 
antecedent to the interchange process 

IS personnel who would be members of the imple
mentation and management teams 

These categories are consistent with the views of 

Lucas (1978, 1975) among others (Davis 1974, Gross and Smith 

1976) which prescribe user/designer interaction in ALL 

phases of the systems development project including pre-de

velopment feasibility studies and implementation planning. 

However, additional stakeholders such as government agencies 

or industry associations may surface when initial assump

tions are tested. 

The interlinkage of the tools with the IS* analytic 

framework are shown in Figure 35 where bi-directional flows 

indicate iterative processes. For example, the resolution 

of issues raised by the interchange analysis such as data 

maintenance liability and the choice of interchanging type 

define the applicational environment within which strategic 
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assumptions must be validated. Defined application require

ments with respect to information attributes, infrastructure 

and internal task processes provide ISPS/PLEX data with 

which to simulate an emerging organization model. 

The iterative nature of interlinkages with other 

tools such as SAST is required as the resolution of IS* 

issues may challenge previously held assumptions or surface 

new issues. This is especially true with respect to secur

ity and control issues where a preliminary set of assump

tions may be invalidated after initial discussion with other 

potentlal participants. It is important to note that all 

potential participants in the IS* may undergo a similar 

planning process asynchronously. This leads to a natural 

tendency of pushing design details further down the planning 

cycle. Critical interrelationship issues, which are first 

to be resolved, impact the design in too many ways to have 

the physical system requirements under discussion at all 

times. 

The scenario case presented in Appendix A is de

signed to highlight the IS* strategy development process 

with its rationale and strategic outcomes. The firm de

scribed in the scenario is assumed to have significant 

planning experience and considerable IS maturity. Moreover, 

unlike the actual cases presented in Chapters 7 through 11, 

it is not an unqualified success. The scenario case demon-
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strates external impacts on the operation and success of the 

IS*. 

Summary 

It is obvious that the IS* may be developed as part 

of an enterprise level business strategy by firms whose pri

mary business practice lies in non-information products/mar

kets. What is less obvious is that the IS. strategy has not 

yet evidenced its full potential, even in the level five 

case reported (chapter 11). This is, at leat partially, due 

to the nature of firms currently involved in IS* develop

ment. It is only recently that firms such as AT&T and IBM, 

who have experience in computer/communications technology 

development, have been able to operationalize plans for evo

lution to IS* participation. For example, AT&Ts new 

American Bell subsidiary will be operational in January 1983 

with the NET 1000 product. NET 1000 is an intelligent, user 

programmable network (Computerworld, December 20, 1982) 

which is a time-sharing type service for telephone sub

scribers. The importance of vendor entry to the IS* 

participant market is that they absorb less risk of internal 

organizational impacts and structural changes than due or

ganizations whose primary business expertise lies in other 

economic sectors. 
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In the actual implementations reported, the minimal 

organizational structure change was appointment of an IS* 

committee member. Committee members, where appointed, were 

responsible for representing the organization's interest in 

an industry association or to an independent participant re

sponsible for the target system design. Further potential 

for changes in organizational structure are investigated in 

chapter 13. Additionally, evidence presented by Veith 

(1981) and Bender (1980) suggest that IS* development im

pacts have the potential to change the competitive environ

ment on a macro, economy-wide level as well. This potential 

is discussed in Chapter 14. 



CHAPTER 13 

THE IS* AND ORGANIZATIONAL IMPLICATIONS 

The introduction of new technology has frequently 

been a forerunner of change in organizations and society, 

although "Studies of technological revolutions have tended 

to concentrate either on the act of invention or on the so

cietal impact of new technology" (Wojick 1973). In recent 

years, informat~on systems scientists have become increas

ingly concerned with the impact of computer technology on 

user organizations (Whisler 1970, Olson 1982, Olson and 

Lucas 1983) and on the information services functional group 

(Ives and Olson 1981, Olson and Chervany 1980). With re

spect to the IS*, potential impacts also stem from 

environmental interactions and their respective internal ad

justments as shown in Figure 36. Each participant 

organization (A,N) may be effected by utilization of the 

IS*, but also has the potential to effect the IS* environ

ment by its individual behavior. Likewise, non-participants 

have the potential to effect the IS* environment by imposing 

regulation (government), rate structures (independent 
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participants) or competition (other IS* operating entities). 

The three a~eas of concern which may surface are: 

The organization structure 
The user department 
The internal IS department 

Each area has the potential to be effected in some 

way by participation in the IS*. It is clear from the im-

pleffientations studied that different participation levels 

and application bases have differing potential impacts. 

Further, impact may occur in one or more areas simultane-

ously. For example, impacts associated with level one par-

ticipation in a bibliographic system for the R&D unit of a 

large organization would impact the effectiveness of the R&D 

unit (Allen 1977) while having no discernable impact on any 

other unit. However, impacts associated with level two par

ticipation in an order processing system may be systemic in 

scope effecting organization structure, sub-unit structure, 

work process technology and other areas of concern. These 

more systemic impacts stem from sociotechnical 

interdependence (DeGreene 1973, Cooper and Foster 1971). 

One clear difference between the two examples is the poten

tial change of function associated with IS* participation. 

The engineer's task structure is augmented by IS* participa-

tion whereas the order clerk's routine and highly programmed 

task is, at least partially, replaced. Kling and Scacchi 

(1980) isolate the routine tasks as those for which 
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computerization is most likely to "pay-off" but there may be 

pay-offs of either efficiency (routinization) or effective

ness (augmentation). Although many different schemas have 

been proposed for analysing the interrelationship between 

structure and technology within an organization (Normann 

1977, Barnhill 1979, Olson and Chervancy 19HO, Randolph 

1981), none directly addresses inter-organizationally di

rected cooperative processes. 

The vast majority of implemented IS*s do computerize 

routine information interchanges, however, each of the 

interchange types (see Chapter 5) will raise impact issues. 

Although all IS* participants encounter impact risk, they 

appear to increase with the distance between the primary 

business practice when non-information oriented and the 

degree of IS* participation. This is, at least, partially 

attributable to the experience curve noted by Porter (1980). 

Information product/service vendors are already organized by 

functional areas such as software engineering and telecom

munication services. In consequence, the discussion of or

ganizational impacts is most meaningful to non-vendor parti

Cipants for whom the IS* represents, at most, a subordinate 

product or service mission. 
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From an organizational perspective, at least two 

components of the IS* implementation plan must be consid

ered: design of the delivery mechanism (organizational 

structure) and the means of introducing and/or integratin 

the new design (change mechanism). In resolution of the 

design issue the four variables discussed by Leavitt (1970) 

must be addressed. These are task, structure, technology 

and actors. Task refers to the actual work processes, as 

discussed in chapter 3, whose interdependencies may be cap

tured during the pre-development modeling process. 

Structure refers to the "systems of communication", author

ity, and work flow while technology refers to tools, methods 

and techniques. 

Gerwin (1979a, 1979b) analyses various measures of 

structure and technology utilized in the reported research 

and their relationship to design orientations. He isolates 

two categories of design orientation -- design for organiza

tions with routine technology and design for organizations 

with non-routine technology where "the most well developed 

design process exists for a pre-established system with rou

tine technology, whether the organizational or work-group 

level is considered". IS* participant tasks tend to be rou

tine for the most common applications such as order process

ing. However, a distinction must be made between externally 

and internally directed tasks. In designing the externally 
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directed task structures to satisfy IS* standards (work pro

cess transcending the organization), there may be a 

trade-off between the two. An increase in interchanging ef

ficiency (externally directed task) may produce a decrease 

in effectiveness of the internally directed tasks with which 

its is interdependent. This trade-off was clearly a factor 

in the Hollerith Memorlal Hospital case (HMH, Chapter 7). 

It is unlikely, however p that interpretation of such 

variables as inter-organizational task dependency or cost 

displacement (as an opportunity cost) would be on the same 

measurement scales. At one level opportunity costs may be 

associated with the primary business practice and on another 

with the strategic goal of IS* participation. For example, 

the opportunity cost (Henderson and Quandt 1971) for a level 

one participant in development of a level two system within 

its own distribution chain when compared with its participa

tion investment in the level two IS* of a competitor or in

dustry association, may be incalculable. However, it is 

clear that IS* development represents both an economic and 

technological opportunity. 

Research on technological opportunities (Schmookler 

1966, Comanor 1967, Rosenberg 1976) has tended to focus on 

end product or production process innovation rather than in

formation handling activities. However, Kamien and Schwartz 

(1982) report that, "Chronologies of hundreds of economically 
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or technologically important inventions ••• revealed 

the stimulus typically to be a technical problem or oppor

tunity conceived largely in economic terms". Although the 

economic issue represents a basic strategic decision 

(Chapter 12), the organizational design issue is also clear: 

Does the same organizational structure permit acceptance of 

both the technological and economic opportunities? 

With respect to change mechanisms, the tendency of 

IS* implementors to push IS planning upward to higher organ

izational decision-making levels was clear. This implies 

that structural changes would also be assessed at the higher 

level in an effort to balance the trade-offs noted above. 

The method of IS* change introduction in the organizations 

studied was often what Greiner (1970) calls "unilateral ac

tion". The IS* implementation decision was made high in the 

organizational hierarchy and formally specified to the line 

managers. However, the broad systemic view was taken in the 

most successful IS* implementations. 

Organization Structure 

Organization structure changes such as user depart

ment consolidation, shrinkage and/or process redistribution 

were observed in the systems studied. Such changes raise 

centralization/decentralization issues. Reasons for conso

lidation included the need to create measurable units of 
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information exchange and design internal operating units ac

cording to their work-process technology. Technology in 

this context usually refers to manual tasks required in ad

dressing the external environment (Randolph 1981). 

This finding is consistent with that of Whisler 

(1970) regarding the intra-organizational impact of com

puters on organizations, although redistribution appears 

more frequently than consolidation. Whisler also reported 

the integration or consolidation of decision-making pro

cesses, the rationalization and quantification of decision 

making and the push of decision making to higher levels 

within the organization. These factors were also present in 

the IS* implementations studied. On the surface this would 

appear to mediate against the current trend toward decen

tralization of computing power. However, centralization of 

resource allocation authority does not require the locus of 

operations to shift away from user departments. This is 

especially true if departments have been restructured to 

represent sources/sinks of information interchange. Simon 

(1978) identifies "three main motives for centralizing deci

sion functions: to gain economies of scale, to coordinate 

interdependent activities and to control lower-level activi

ties in the interest of higher level goals". All of these 

factors are present in the IS* participation decision. 
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Further, control requirements such as those stated 

by Bodner (1980) mediate in favor of separating the opera

tional task from the control task in distributed environ-

ments. By consolidating formerly horizontal task processes, 

the locus of-control may shift either upward or to a hori

zontal function uninvolved with the interchanging task. 

This separation is consistent with the research of Stewart 

(1977), Pugh et al (1968), and Bjorn-Anderson and Eason 

(1979) all of which found increased specialization to be the 

result of intra-organizational computerization. IS* parti-

cipation issues amplify these concerns. Davis and Wetherbe 

(1979), for example, prescribe three centralized functions 

in an intra-organizationally distributed data processing en-

vironment: 

A centralized DDP planning function ••• (which) 
must interface with major planning groups within the 
firm to assure that DDP plans will meet the 
requirements envisioned for the organization. 

A centralized project management function ••• to 
administer the implementation •.• and to help 
assess the effectiveness of specific DDP efforts 
in various parts of the organization. 

( ••• ) an EDP auditing function ••• at all levels of the 
organization to review activities at each node of the 
DDP network. 

These assertions are true not only for the distrib-

uted data processing environment but for the internal IS 

function as a whole and IS* participation as well. In con

sequence, they represent a link between IS planning anti IS* 



215 

planning at the enterprise level which permits unified 

control structures. The IS* analysis framework may aid in 

the identification of inconsistencies between the recom

mended structures for IS* processes and internal DDP or EDP 

processes by raising the IS* participation issues at a high 

level within the organization prior to the participation 

commitment decision. 

A second important structural consideration is 

product/market sub-unit differentiation. Where a change in 

mission occurs, the IS* may be organized around segregated 

products with differing marketso This type of change would 

not be prevalent at lower levels, yet the development of de

partments or even divisions devoted to providing differen

tiated IS* services is feasible at levels three, four and 

five. Recognizing this potential through analysis of inter

changing type and objective may be possible. 

Structural or functional specialization changes may 

require a review of personnel requirements and the existing 

relationship between information services and the 

organization as a whole. In the IS* implementations 

studied, all participants above level two had, at minimum, a 

dedicated IS* task sub-unit within the IS functional depart

ment. CDG had individual sub-units dealing with applica

tions and communications, respectively, while, the higher 

level, CCACH had an entire department with more than 100 
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employees dealing exclusively with communications inclusive of 

the IS* tasks. Among the tasks performed by these sub-units 

is the "balancing of local and corporate interests" 

(Woodland and Doepel 1979). The sub-units represent a na

tural interface between the two goal-oriented groups, 

however, a key issue is whether the balancing role is 

explicitly defined. 

Among the difficulties presented by a goal mediation 

function is the tendency, identified by Danziger (1979), for 

EDP units to develop into "skill bureaucracies". Danziger 

asserts that, "It is commonplace in organization theory that 

a bureaucratic unit, while fulfilling its particular func

tional responsibilities to the organization, is also likely 

to be responsive to goals and values associated with the 

unit itself". This tendency may be highlighted by the de

velopment of IS* specialists emerging both within the 

organization and distributed across the participating organ

izations as a goal oriented group with a unified value 

system. Although an explicit goal mediation function may 

act as a counterbalance, no finding of the current research 

allows a conclusion to be drawn. 
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User Department 

Not all IS* user or development department changes 

are structural. Morale, attitude and other intangible im

pacts are possible. With the heterogeneous IS*s the poten

tial to serve unrelated user needs (as in ADM's inventory 

and payroll applications) may also create conflict between 

internal user departments and the non-functionally related 

external user departments. The potential for conflict stems 

from the allocation of scarce IS resources such as personnel 

and computing power which are shared between the internal 

and IS* environments. In this way, the assignment of 

priorities in system development/maintenance operations may 

become an issue. 

The growing tendency of end-users to become self~or

iented application developers may address this issue almost 

before it arises in the IS* environment. The trend to 

end-user applications development is summarized by McLean 

(1979) who stresses that such activity is unlikely without 

tools designed specifically for knowledgeable users. 

However, even office automation systems which do not ac

tually represent application development capability, may 

provide sufficient assistance with some tasks such as com

munications that the need for internal applications develop

ment is reduced (Hiltz and Turoff 1979). Benjamin (19~2) 

predicts that end-user computing, especially of the later 

type, will continue to grow through the 19~OIS until 



approximately 75% of (internally-based) computer cycles 

are devoted to end-user directed activities. 
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The two trends, toward IS* development and end-user 

computing, are not incompatible and may be complementary. 

This potential is further discussed in chapter 16. It is 

clear, though, that the user role in information system 

utilization is evolving and IS* development is part of the 

evolutionary process. Evolution clearly implies change 

which tends to be resisted. Watson (1966) discusses the re

sistance to change in social systems in term of underlying 

psychological factors including the "rejection of out

siders". IS functional departments have often played the 

outsider role. Well-defined planning processes at the stra

tegic level which serve a goal enforcing function at the 

operational level may ameliorate the rejection behavior. 

More importantly, however, well-defined planning processes 

serve a monitoring function with respect to the evolving 

state of applications usage. 

More subtle user department issues may develop, 

however, especially when non-business practice IS*s are 

joined or the IS* interchange type is not highly standar

dized. For example, computer conferencing systems such as 

NOTEPAD (Infomedia 19~2) allow hundreds of participants to 

interact in real time. The use of generalized 

conversation-based systems is often justified by "the 
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escalating cost of face-to-face meeting involving travel" 

(Charles 1981). This rationale is as applicable in an 

inter-organization environment as it is in an intra-organi~ 

zational one and meets the cost avoidance goal of an IS*. 

Potential applications may,focus on industry association 

committees or conferences and/or the IS* management proc~ss. 

However, the real-time nature of conversational-based sys-

terns may imply control and consistency issues requiring ex-

tensive analysis of the attitude and motivation of potential 

user department participants. As a consequence, conferenc-

ing systems are discussed frequently in the sociology and 

communications literature (Hiltz and Turoff 1978, Vallee et· 

al.1975, Hahn 1980) where studies of the different impacts 

of face-to-face and computer mediated conversations are re-

ported. Johanssen, Vallee and Spangler (1979) offer a 

review of teleconferencing literature and conclude that 

text-based computer conferencing is "well suited to tasks 

involving the management of technical information" but that 

the communication process "is very demanding" of all users. 

Among the problems noted are the perception of status and 

authority. There is also the tendency to "speak via the 

typewriter" in an impersonal setting. These two problems 

may be intermixed when an IS* is available as the following 

scenario suggests. 

Neal of Company A and Jim of Company B are mem
bers of an intra-industry research group. They 
routinely communicate in an on-going conference. 



Ordinarily each would receive messages into a work 
area, read and delete any personal references before 
printing his conference log. One Monday morning Jim 
spent two hours in his superior's office explaining 
why he had discussed a controversial and unannounced 
personnel shake-up with a competitor. The superior 
had printed the contents of Jim's work area as a 
favor while he was gone. 
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Such incidents could become commonplace in the IS* 

environment where constant communication blurs organiza-

tional boundaries and peer group acceptance requires more 

than the formalities of a business letter. In addition, 

there is a tendency to circumvent organizational chains of 

command because access is promoted rather than restricted. 

User departments tend to be structured hierarchically so as 

to match responsibility with decision-making authority. 

However, hierarchies are also used to control the flow of 

information both vertically and horizontally between depart-

ments (or other firms). This ability may be reduced or ne

gated by generally available conversational-based systems. 

Internal IS Department 

Several IS department impact issues were discussed 

in the Organization Structure section. There are also tech

nical and design issues which also ha~e the potential to im-

pact internal IS departments. In the IS* implementations 

studied, the internal IS department became the IS* designer, 

developer and controller. All of the participants above 
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level one examined for this study had a separate develop

ment/management group or designated person for the IS*. 

Firstly, the IS* application is not a single process but a 

system. Moreover, the development needs are somewhat dif

ferent than those for internally directed applications: in

creased application level security, concern with communica

tion protocol and device compatability, the potential need 

for marketing skills or database integration. In conse

quence, a full time stafr is often required. Although these 

factors are often present in intra-organizationally distrib

uted systems, they become critical success factors in the 

IS* environment. Essential skilled personnel is, however, 

in short supply (Weil 1982). It is questionable whether 

user-designed applications, as discussed above, could fill 

the gap for IS* applications. First, the technical focus on 

computer/communication processing is far removed from the 

task basis of the end user and, second, security require

ments imply that end users should have minimal knowledge of 

IS* system level program functions. These factors highlight 

the need for technically skilled IS personnel. 

Additionally, however, there exists a need for more general 

analytic skills and organizational knowledge in IS* devel

opers. Traditional IS personnel have not been overskilled 

in these areas. In the systems stUdied, there was often a 

considerable learning curve during IS* development projects 

frequently associated with hardware requirements and 



capabilities. This also implies that an investment in 

training may be required. 
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Additionally, analysis of interchange patterns re

quires a high degree of cooperation between the planning/re

search unit and the user department. This implies that per

sonnel knowledgeable of both IS*s and user department pro

cesses need to be involved in IS* implementation strategy 

development. IS personnel have not traditionally been in

volved in organizational planning at that level, and quali

fied personnel may again be lacking. Further, these factors 

suggest that the IS department function undergoes expansion. 

With respect to IS*s the expansion cost may be recovered, as 

CDG's experience indicates, by cost improvements in the user 

functions automated. Expansion, therefore, may not only of 

size but of role as well. 

The ultimate risk of IS* participation, from an in

formation systems management point of view, is the fragmen

tation of internal information channels such that coordina

tion costs become oppressive. The pivotal role of IS* de

velopers in maintaining coordination channels was present in 

all the prototype and operational systems examined. 

Although user departments were not the focus of IS* deci

sion-making, there was a tendency toward task-forces for 

design and committees for continuing management. The expan

sion of IS department responsibility to undertake a holistic 
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view of the organization, its coordination and strategic 

needs is consistent with the somewhat pejorative view by 

Bell (1979) and others (Wise et al 1980, Baer 1978, Cawkell 

1980) that modern organizations and society as a whole are 

technology-driven. 



CHAPTER 14 

THE IS* AND ECONOMIC IMPLICATIONS 

The emergence of IS*s in varying industrial sectors 

represents an evolutionary expansion of the traditional 

telecommunications economic sector. Traditionally one 

large, and several relatively smaller, suppliers have pro

vided end-to-end image consistency for both organizations 

and private citizens. Emerging suppliers of packet-switch

ing and time-sharing services have not generally been de

fined as common carriers, although they have been categor

ized in the primary information sector. More importantly, 

as privately designed and implemented networks, IS*s inhabit 

an undefined area between the primary and secondary informa

tion sectors for which no directly applicable public policy 

exists. The failure to establish guiding policy with re

spect to the legal, economic and social responsibility as

pects of IS*s results in uncertainty for firms actively in

volved in computer/communications system development in both 

public and private sectors. 
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Uncertainty results in at least two ways. First, to 

what degree do existing laws such as those regulating inter

state commerce, banking transactions or common carrier t~r

iffs impact the design alternatives available to potential 

IS* participants? Second, to what extent does or should 

public policy guide, encourage, mediate, discourage or pro

hibit technological innovations having the potential to fa

cilitate systemic social and economic chaage? This chapter 

discusses the evolution of these questions rather than their 

resolution. 

From an economic perspective, uncertainty derived 

from the evolution of IS*s is based on their potential to 

blur the definitional distinction between the primary and 

secondary information sectors (Porat 1977). Continued de

velopment of IS*s may eventually change the structure of the 

marketplace for both information products and services and 

non-information consume~ goods as well thereby challenging 

current sector boundaries or making their GNP contributions 

more difficult to calculate. Operational IS* integration of 

such technologies as Cable-TV and Local-Area Networks as 

suggested by Berman and Oettinger (1977) would also blend 

previously separable industrial sub-sectors resulting in the 

merger of regulated and unregulated product/service offer

ings. New issues may, therefore, be raised which have the 

potential to pre-empt currently existing info-commerce 
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policy options while exacerbating debate of long-standing 

and unresolved public policy issues such as equity in access 

to common carrier services or the fairness doctrine as ap

plied to broadcasting. Moreover, information "has many of 

the properties of a 'public good'", ego a good that one user 

can consume without diminishing its availability or useful

ness to another user (Dunn 1982). This factor raises issues 

with respect to ownership, property rights, privacy and 

equity. The latter, social-oriented issues are discussed in 

chapter 15. 

The examination of economic issues is facilitated by 

a preliminary exploration of secondary sector evolution 

(especially IS* development) and discussion of relevant 

issues requiring resolution within the info-commerce domain. 

From a social perspective, uncertainty with respect to IS* 

evolution is derived in part from their potential to change 

interaction processes and in part from their potential to 

change the overall economic environment. Although, no at

tempt is made to predict the extent of such changes on soci

ety as a whole, there is evidence that most predictions re

garding the impact of communication technology tend to be 

conservative when assessed a posteriori (Bagdikian 1971, de 

Sola Pool 1977). 



227 

Secondary Sector Evolution 

Porat (1977) segmented the information economy into 

two sectors. The primary sector includes those industries 

which "produce information machines or sell information ser

vices in established markets". Telecommunications, computer 

manufacturing, broadcasting and education are all components 

of the primary sector. The primary sector has been the tra

ditional generator of innovations, research and development, 

techniques and training related to information products and 

services. The utilization of internal information systems 

is not an issue in the definition of primary sector firms 

such that the products and services produced for internal 

use are counted as seconcary sector GNP contributions. 

The information services produced in the secondary 

sector are intended for internal consumption by individual 

organizations in tangible product markets, ego textile man

ufacturing or photography. The activities supported by the 

acquisition and production of information may be clerical, 

operational or managerial in nature. As such, the "second

ary information sector is measured by tearing firms apart 

(in an accounting sense) into an information activity and a 

noninformation activity" (Porat 1978). All firms are sub

ject to this "tearing apart" process regardless of their 

primary business practice. 
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The key result of IS* development is that informa-

tion products and services are developed and used by multi-

pIe organizations within the secondary sector. Although the 

markets for those products and services are often limited by 

the pre-IS* business relationships there is no technological 

or strategic constraint to market expansion. Development of 

IS*s may, therefore, be defined as secondary sector evolu

tion with, at least, five, not mutually exclusive, potential 

outcomes. 

1. Primary sector products and services are 
utilized in a new, evolutionary manner, 
ego innovation occurs. 

2. Economies of scale in information interchange 
are achieved through capital investment. 

3. Productivity of both information resources 
and underlying production and distribution 
processes may be improved through reduced costs. 

4. Aggregated market behavior of secondary sector 
firms is changed. 

5. Internal behavior of participating organizations 
is changed. 

All five outcomes are important from an economic 

standpoint but the latter two outcomes are most critical at 

the public policy level. Characteristic changes in inter-

changing behavior which highlight the critical need for 

issue development include: 

1. Formalization of interchange patterns. 

2. Standardization of message format, processing 
and protocols. 



3. Consolidation of interchange along 
compatible channels. 

4. Distribution of information sub-tasks 
across organizational boundaries. 
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Each of these facets of IS* participation were pre-

sent in IS. implementations studied and discussed in chap-

ters seven through eleven. Further, although the potential 

outcomes and interchanging behavior changes are directly 

derived from technological innovation, the more cogent 

issues derive from the economic innovation supported. 

Traditional discussions of an extended policy domain 

for computer/communication issues tend to deal with the in-

tersection of primary sector industries. Computer Inquiry 

II, for example, attempted, though unsuccessfully, to draw 

definitional boundaries between communications and computer 

proQucts and services. However, there has been a recent ex-

plosion of interest in the economic impact of primary and 

secondary sector interaction (Hamrin 1980, Walderhaug 1978, 

Nielson 1978, Berman and Oettinger 1977). A frequen~ theme 

in the literature is the inseparability of primary sector 

technology development and its utilization in the secondary 

sector. This theme is reinforced by the development of IS*s 

for which the information interchanging activities cannot be 

operationally segregated by type of organization or primary 

business practice. Such IS*s tend to focus on the task re-

placed rather than on the technology which permits replacement. 
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The implication is that the techno-centric view 

which is the basis of current economic policy development 

should be expanded to an info-centric view wherein the tech

nology is only one of many factors. Techno-centrism, al

though focusing on a tangible, measurable phenomena, does 

not provide a sufficiently dynamic basis for policy formula

tion and issue resolution as it concerns solely the means of 

change. Info-centrism, on the other hand, deals with the 

interaction of the technology and its end products: poli

cies, work, external impacts, decisions, etc. Conceptually, 

then, info-centric perspectives encourage examination of in

termediate impacts and transitional technological states. 

From an info-centric perspective the evolution of the se

condary sector is a process which challenges traditional de

finitions of markets and intra-market relationships. It is, 

therefore, a more dynamic, process-oriented view. 

The existing implementation of IS*s indicates that 

some organizations have already taken an info-centric view 

resulting in the integration of economic self-interest 

within existing markets with information systems design and 

distributed interchange opportunities. Analysis of the IS* 

as a change mechanism and adoption of an info-centric view 

would begin with the division of organizational interchang

ing behavior into two sets of activities: internal and 
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external. Internal activities are represented by inter

change flows occuring exclusively within the organization's 

boundaries. External activities are represented by trans

boundary interchange flows. This is consistent with 

existing economic sector definitions. 

Economic Implications 

IS* development outcomes and behavioral characteris

tics tend to underlie the development of economies of scale 

in information interchange which lead to productivity gains. 

A traditional economy of scale is characterized by "the ten

dency for average costs to decrease the larger the producing 

firm" (Kahn 1970). Although no evidence currently exists 

for IS* economies of scale approaching a natural monopoly, 

there are clear economies of scale with respect to volume 

and average message processing cost in the cases presented. 

With respect to IS*s, there are three productive en

tities whose average costs must be considered. Productive 

characteristics of the IS* as a trans-organizational produc

tion facility may be measured by the ratio of volume to 

average cost per interchange unit. Contrarily, the produc

tive characteristics of the participant entities are measur

able by both the difference between pre- and post-IS. 
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source/sink processes and changes in post-IS* source/sink 

processes over time. Although the gains which may be ef

fected by efficiencies in information interchange may be 

somewhat offset by greater coordination costs (Arrow 1979), 

the effect of the IS. in facilitating development of an eco

nomy of scale is, therefore, cumulative and potentially sy

nergistic for one or more participants. The economy of 

scale benefit, itself, may be derived by all parties parti

cipating in the IS*. Existing research (Bender 1980), as 

previously discussed, has proven this to be true for EFTS 

and the CnG case (presented in chapter 3) suggests it is 

also true for other transaction-based IS* applications. 

Clark (1979) goes still further by suggesting that economy 

of scale benefits from EFT systems may cross IS* boundaries 

and surface "supra-national" issues. 

Immediately identifiable issues derived from the 

pursuit of economic benefits through IS* participation focus 

on the characteristic changes in interchanging behavior such 

as formalization discussed above. The high degree of for

malization tends to change the relationship of participating 

organizations such that more concrete, less individually 

transaction-based, relationships are formed. Cooperative 

management and design of procedures tend to foster closer 

organizational relationships. Formalization and standardi

zation would effect all systems regardless of the degree of 



automation, however, the consolidation and distribution 

characteristics occured More frequently with higher level 

IS*s. 
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Consolidated channels may act as an entry barrier in 

many industries if the cost of IS* participation is high. 

Unless a new entrant is able to participate it would lose 

the efficiencies which impact positively on the pricing pol

icies of its competitors. In this way, the presence of IS*s 

in an industry may serve as a protective mechanism for 

existing competitors. This situation can be further compli

cated when information sub-tasks are distributed across the 

consolidated channels. The sub-task most frequently dis

tributed in existing IS* implementations is data entry -

but many other activities such as modeling or data valida

tion could be off-loaded. Once this type of off-loading re

lationship is established, integrated task-based relation

ships cross organizational boundaries effecting the gover

nance procedures of the sharing firms. Although this degree 

of procedural integration could not take place in an atmos

phere of high uncertainty or competition, independent parti

cipants may neutralize competitive efforts within the IS* 

while preserving the procedural integration benefit. 
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The economi~ implication of relationship and gover

nance changes such as these is that internalization market 

failures may result (Arrow 1975, Williamson 1975). 

Internalization occurs when transactions between buyers and 

sellers (regardless of their respective power in the market

place) are shifted from the market to the firm, usually 

through integration. The form of integration normally dis

cussed (Williamson 1971) is acquisition (explicit vertical 

or horizontal integration) where both firms have common man

agement at some level of the corporate hierarchy. However, 

it may be that integration can be implicit and affected 

without acquisition. The systemic use, across multiple or

ganizations, of computing facilities through a common IS* 

operating entity would facilitate implicit integration where 

common management exists for resources dedicated within the 

interchanging sub-environment. 

The integrational capabilities inherent at higher 

participation levels may make inter-corporate transaction 

hierarchies feasible and economically rationale. Market 

hierarchies such as those represented by high level 1S* par

ticipations indicate significant entry barrier protect the 

high level competitor. If implicit integration were to be

come widespread, there is the possibility that regulation 

would be extended to the development of IS*s in certain in

dustries on anti-trust grounds. The recent filing of an 
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anti-trust suit against the American Hospital Supply Company 

(AHSC) (Fortune, July 16, 19H2) is indicative of this vul

nerability. AHSC had developed a sophisticated IS* linking 

itself and its customer hospitals. The enormous growth of 

the system and, correspondingly, AHSC's market share, caused 

other firms with significantly smaller market shares to 

charge AHSC with anti-competitive practices such as leverag

ing. Without examining the details of the case, it is clear 

that the potential of an IS* to facilitate market contrac-

tion should not, therefore, be underestimated. 

" ••• although vertical integration by itself, 
has no immediate effect on market concentration 
at any stage, it can have entry impeding conse
quences in highly concentrated industries if, 
by foreclOSing a market, entry were to be in
hibited to any but a fully integrated supplier" 
(Williamson 1975). 

Fully integrated participants in an IS* would not be 

compelled to accept a new firm unless acceptance provided a 

benefit to the existing participants. There are no regula

tory mechanisms available or proposed which would prevent or 

ameliorate market concentration due to shared information 

paths. The intent of such cooperation is the achievement of 

economies of scale in information interchange by the stan-

dardization of message content but the ultimate, perhaps un-

intended, result could be price-fixing or other anti-compe

titive behaviors. Existing means for redreSSing these im-

pacts lie in anti-trust law rather than regulatory 
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enforcement. Additionally, the potential emergence of silent 

partnership in or dependency on the IS* product or service 

could have a chilling effect on open market interaction. For 

example, the value added networks are currently dependent 

(purchase of common carrier services) on existing end-to-end 

image consistency suppliers. If those suppliers offered the 

same value added services, even at an identical price, they 

could manipulate basic transmission service availability to 

achieve a competitive advantage. Such actions have formed 

the basis of previous anti-trust suits against common car

riers. Brock (1981), however, in his analysis of the tele

communications industry concludes that maintaining entry 

barrier requires increasing costs. In the IS* context such 

costs may be associated with intra-level competition through 

system enhancement. In BrocK's view this would lower entry 

barrier and prices, thereby, increasing competition. 

Unfortunately, there is insufficient data to properly assess 

the two potential outcomes. 

A current example of this phenomena at the IS* 

participant level is the claim by Braniff Airlines that 

American Airlines (AA), with whom it participated in a 

travel reservations/airline seat booking IS* (SABRE operated 

by AA), used the 1S* to manipulate reservation calls from 

travel agents in such a way as to create a severe reduction 

of Braniff revenues (Arizona Daily Star, August 17, 19~2). 
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This controversy has been further highlighted by American's 

admission that the SABRE IS* is biased in favor of 

American's routes (Gillen 19t12). SABRE lists those routes 

on a priority basis. It remains to be decided, by the 

courts, whether such bias represents a legitimate outgrowth 

of American's investment return strategy or an anti-competi-

tive strategy. 

The few examples mentioned represent the impact of 

only long standing relationships and operational IS*s. 

Continued development such as that reported below can only 

increase uncertainty in the market place and complicate ef

forts to predict probable outcomes with respect to the eco-

nomy as a whole. 

SELF SERVICE: What's next after the automated 
bank teller? Automated gasoline pumps, perhaps. 
Southland Corporation is studying a plan to add 
electronically controlled gasoline pumps to its 
7-11 convenience stores across the country. 

To keep from having to add employees, the proposal 
calls for Southland to rely on a new kind of pump 
that can read any major credit card and, through, 
a network of computers, automatically bill the 
customer's account. (Wall Street Journal, 19t12) 

Southland's proposed IS* (like others using auto

mated, identification card driven devices) would provide for 

information system integration of a degree previously found 

only in science fiction works. From a research perspective, 

the operat10nalization of concepts having dubious origin, 

represent challenges to existing theory and research 
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methodology. From an economic perspective, such develop

ments challenge existing regulatory procedures (Jaffee 1980) 

and our definition of the free market economy (Schiller 1981). 



CHAPTER 15 

THE IS* AND SOCIAL/PUBLIC POLICY IMPLICATIONS 

Policy formulation occurs frequently at th~ee 

distinct levels: government for society, industry and 

organization. However, with strong interdependencies be

tween the three levels, it is dOUbtful that anyone issue 

could be analysed, discussed or resolved independdently. 

Telecommunications policy is recognized as cross-cutting all 

levels but info-commerce policy issues of privacy, access, 

ownership, etc. tend to be discussed separately. There is 

no unified policy forum through which both sets of issues 

may be resolved. Many individual government agencies at the 

federal and state levels have developed specific, goal-or

iented plans to deal with technological problems such as the 

need for bandwidth or satellite orbit allocation but 

goal-oriented plans which deal with technological opportuni

ties such as productivity gains or organization structure 

and development are rare. 
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Existing economic policy: anti-trust, interstate 

commerce, banking and public utility, mayor may not be ap

propriate or applicable to the IS* development scenario. 

Anti-trust and interstate commerce laws are predicated on 

the intent to engage in unfair competition. Banking law is 

predicated on the fiduciary responsibility of the financial 

institution and public utility law, such as the 

Communications Act, is predicated on the possible develop

ment of natural monopolies. 

Evolution of the secondary sector where the primary 

business function is integrated with external information 

interchange objectives may fit none of these criteria. No 

precedent exists by which these criteria are applied to the 

development of economies of scale across organizational 

boundaries without formal vertical integration. Although, 

the above-mentioned response mechanisms are available as 

considerations in info-commerce policy formulation and the 

existing litigation (AHSC, Braniff) may provide precedents, 

it is questionable whether the breadth of issues raised by 

1S* development may be resolved by any individual legal or 

administrative judgement. Necessary info-commerce policy 

is more likely, then, to be drawn from social policy than 

from the traditional regulatory process. 
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First, social policy is predicated on either protec

tion from or redress of externalities such as pollution, un

employment, etc. Second, significant social impacts as a 

result of integrated computer/communications systems have 

been predicted in very diverse areas of analysis. Laudon 

(1979) and Hall (1979) predict impacts on the nature and 

structure of democracy, while Bagdikian (1971) goes still 

further, "Electrons have no morals. They serve free men and 

dictators with equal ferver u • The fruition of such pessi

mistic views of the Information Revolution may well be joint 

IS* development between private and public organizations, 

ego EFTS and the Internal Revenue Service. Heller (19HO) 

addresses that issue specifically, "Even if Orwellian fears 

fail to materialize in the decades ahead, EFT will vastly 

improve existing capabilities for documenting financial 

transactions". Yet, Heller does not address the wider IS* 

issues of documenting library withdrawls, 

voter/hand-gun/automobile/property registration or other 

non-financial but potentially IS*-assisted transactions. 

Hiltz and Turoff (1980) raise the issue of social stratifi

cation and even Simon (1977) concludes that, "Perhaps the 

most important question of all about the computer is what it 

has done and will do to man's view of himself a~d his place 

in the universe". These remarks raise significant issues of 

a philosophic and moral nature which must be addressed by 

SOCiety as a whole. Finally, the development of social 
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policy requires a systemlc view of the problem or opportunity 

at issue rather than a singularly economic, legal, philoso

phic or political view. Social policy development is, 

therefore, more consistent with an info-centric view. 

Info-commerce policy would be the outgrowth of an 

info-centric view of society as a whole and examination of 

integrated impacts on sub-environments. Info-commerce pol

icy would, however, require the development of goals at the 

government level which take advantage of technological op

portunities while dealing with technological problems. In 

this respect, info-commerce policy may be viewed as a con

btribution to reducing uncertainty in the organizational de

cision making process beyond economic indicators, regula

tions and statistics. However, the process of developing an 

info-commerce policy may also force the identification of 

probable impacts and the development of appropriate new pol

icy response mechanisms which serve to ameliorate negative 

impacts while encouraging positive impacts such as improved 

productivity. 

Both the French and the Japanese have taken an 

info-centric approach, though with differing methodologies. 

The Japanese Jacudi project, for instance, is massive in 

concept and integrates information technology development 

and utilization across all impact levels including the 

social sphere (Nora and Minc 1978). Several years was 
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required for the research and recommendation processes in both 

cases. US technology has moved ahead faster than other na

tions and the technology utili~ation issues are, as a 

result, more critical especially when the increasing nature 

of IS* development and utilization is taken into account. 

For example, the volume of transactions predicted for ATMs 

by 1986 is eight billion (Business Week, January 18, 1982). 

Although there are dozens of appropriate agencies, from the 

American Banker's Association to the Treasury Department, 

with a stake in policy formulation for ATM use, there is no 

formal statement of goals or guidelines for end planning by 

developing organizations. 

The US has, in the past, developed comprehensive ap

proaches to important problems, although the depth of impact 

has been subject to question. Housing and Urban 

Development, the Tennessee Valley Authority and the Work 

Projects Administration are a few examples (House, 1976). 

However, each of these cases had a delimiting factor which 

narrowed the scop~ of analysis, economic sector or geo

graphic area. Two more recent examples which parallel the 

need for broad, systemlc analysis are Environmental 

Protection and Energy. An examination of the policy formu

lation process for both of these issues may assist in the 

identification of appropriate methodologies for the formula

tion of a national info-commerce policy. 
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The Environmental Protection Agency was created in 

1970 via a reorganizations plan submitted to Congress by the 

President. The development of the plan was required by the 

1969 National Environmental Policy Act (NEPA) which stated 

broad general goals for the future of society and the envir

onment. 

Development of these goals was preceded by soci

ety-wide debate similar to that currently engaged but not as 

widespread for computer communications technology. Various 

public interest groups such as the Friends of Earth (FOE) 

had created a grass roots push for legislative action. Once 

passed, NEPA was sent to the Executive Branch for 

implementation. A task force was appointed from the 

Domestic Council and charged with making recommendations as 

to how the administration could be restructured so as to 

carry out the legislative mandate. Once these recommenda

tions were submitted to the President, they were forwarded 

to an executive apPointed council for further study. In the 

ensuing months several plans were made, modified and debated 

among various agencies. When the reorganization plan was 

finalized it was submitted to, and passed by, Congress. 

Interesting events such as public confrontations be

tween public advocates and Congressional committee members, 

bureaucratic infighting and intermediate compromises played 

no small role in this process (Marcus 1980). Clearly issues 
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facing the nation in the information area offer the same op

portunities for debate and a similar number of interested 

stakeholders with varying degrees and types of interest in 

the potential policy outcomes. Computer product/service 

vendors, communications suppliers, broadcasters and their 

associated industry level organizations already form 

substantial lobbying groups at both federal and state 

levels. It is frequently the case that existing regulatory 

and policy making bodies have become dependent on such 

lobbying groups and the firm's they represent for informa

tion necessary to carry out their mandates (Galbraith 1975, 

Sch~rer 1980). The inherent danger of accepting this ten-

dency in the formulation of a national information policy is 

summarized by Lowi (1980) as follows: 

"Those who know how will use the technology 
to their own benefit and to that of mankind. 
Who could ever oppose greater productivity? 
But ••• This will be the basis for elites in a 
restratified society. How many will know? 
Will it be one percent? Or ten percent?". 

Traditionally, the counterbalance to development of 

elites and domination of the policy making processes by 

self-interested groups, has been the development of powerful 

and broad-based citizen coalitions. It is here that the 

parallel between environmental policy formulation and 

info-commerce policy formulation would appear to break down. 

Where are the vocal and well-prepared citizen lobbying 

groups, similar to FOE? Although many consumer protectionist, 
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computer user and other interested groups exist, none 

would appear to have taken the leadership role necessary to 

provide an impetus to Executive or Congressional action of 

the scale necessary to resolve the plethora of issues. It 

would seem obvious that the complexity of the issues medi

ates against the use of a single bureaucratic (agency formu

lation) solution and that dangers are inherent in the policy 

formulation process itself. 

The development of an energy policy was a far more 

complex process than development of an environmental policy 

and has spanned thirty years. President Truman appointed 

the first National Energy (Paley) Commission in 1950 and it 

made a critical recommendation. The Paley Commission con

cluded that the "hydra heads of energy policy must be reined 

together" (President's Materials Policy Commission 1952). 

The hydra heads were the various governmental agencies such 

as the Interior Department, the Defence Fuels Administration 

and the Mineral and Fuels Division, among others (Goodwin 

1981). Between 1950 and the signing of the Federal Energy 

Administration Act (FEA) in 1974, dozens of commissions and 

several agencies, offices and boards were created. The FEA 

has created countless policy statements and Congress has 

passed several laws. However, Daneke summarized the status 

of energy policy by saying that there is still a lack of 

"strategies and procedures for understanding and developing 
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coherent and comprehensive energy policies that reflect a 

sensitivity to the economic, environmental and general 

life-quality dimensions of the current energy situation" 

(Daneke 1980). Discussion of the need for national policy 

with respect to computer communications policy began as 

early as 1970 (Johnson 1971, Oettinger 1971) with little 

practical result beyond the creation of specific agencies to 

deal with sub-issues. In consequence, there are already a 

substantial number of independent federal, state and local 

government entities such as the Office of Telecommunications 

Policy, Office of Technology Assessment, Federal 

Communications Commission and Federal Trade Commission with 

mandates and authority in the information area. However, it 

is not clear if the existing policy infrastructure can deal 

with new technological developments such 'as the emergence of 

IS*s quickly and/or effectively. 

Information is far less tangible than a barrel of 

oil or a fouled stream and the analytic process is less well 

defined. Neither of the above described policy formulation 

processes was smooth or totally effective. In both cases a 

new government agency was created and, regardless of their 

efficacy, it is doubtful whether all the diverse issues of 

information technology and utilization could be aggregated 

within a single mandate. Further, although the thesis sug

gests a framework for analysing IS*s from a decision-making 
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perspective by raising issues and structuring debate, the 

case method is inadequate for developing impact assessments 

at the macro level. Cases suggest and predict only at the 

hypothesis formulation level. Other research methodologies 

must be used to test resultant hypotheses and, at the policy 

formulation level, technology assessment represents the most 

comprehensive available methodology. 

An IS* Technology Assessment 

Technology assessment studies have tended to be 

guided by two distinct paradigms: technology as a cause of 

certain problematic effects on biophysical and social envir

onments and technology as a sociopolitical and sociocultural 

phenomenon (Ahmed and Christakis 1979). Existing technology 

assessments of microprocessors (Wise et al 1980) and per-

sonal computers (Nilles et al 1980) have tended to be quite 

specific in nature. The Nilles et al study remains the most 

comprehensive technology assessment in the literature with 

respect to information processing technology. The difficult 

in dealing with end-user (personal computer) based analYSiS, 

as an extrapolatory medium for IS* impacts is that personal 

computers form only one, albeit a significant, technology 

used by such systems. As Evans (1979) discussed, 

"It is unlikely that the development of the 
micro-computer ••• will significantly challenge 
the use of mainframes for established EDP purposes. 
Current restrictions on word length and speed of 



operations will outweigh the advantages of cost 
reduction. Moreover, improvements in software, 
through, for example, more sophisticated database 
management, depend to some extent upon increasing 
computing power which micro-computers would not 
be able to provide" 
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IS* development is computer mainframe based and re-

presents precisely the type of computing power increase spe-

cified by Evans. In consequence, a specifically IS. or

iented technology assessment would be the first step in the 

policy formulation process. As the personal computer study 

indicates, the paradigms suggested by Ahmed and Christakis 

(1979) may be synthesized by stepwise judgmental analysis 

and production of discourse. The primary function of tech-

nology assessment is the structuring of debate by hypo-

thesizing alternative technological scenarios and their cor-

responding issues. Scenarios may be built using both hypo-

thetical (Cornish 1977) and probabalistic models such as 

those output by the Delphi Technique (Nilles et al 19S0). 

Traditional models of technology assessment methods 

are provided by Hetman (1973) and Dickey et al (1973, and 

overviewed by Armstrong and Harman (19tlO). Hetman, for 

example characterizes technology assessment studies by using 

six categories: partial assessments, future studies, 

problem-oriented assessments, environmental impact state-

ments, wide-scope assessments and miscellaneous. By 1972, 

there had been nine studies in the wide-scope category whose 



criteria is: 

Open-ended consideration of possible impacts 
in several categories (legal, economic, social, 
etc.); multi-disciplinary teams; the intention 
to support and influence public decision-making; 
a level of funding sufficient for in-depth examin
ation. (Hetman 1973) 
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Clearly, this is the type of technology assessment 

required for policy formulation with respect to IS*5, 

however, even the most wide-scope assessment must be 

bounded. Bounding criteria may be derived from sponsors, 

the span of technology or the choice of projected society 

value structures (Armstrong and Harman 19~0). The most 

objective and appropriate bound for an IS* technology 

assessment would appear to be the span of technology. 

Identifying the scope of a potential technology 

assessment for IS*s does not likewise identify the appropri-

ate methodology. Appendix B presents a scenario for one 

policy formulation methodology, which specifically addresses 

the broad range of stakeholders issue. Numerous methodolo-

gical schemas exist, however, Burke et al (1977) propose an 

integrated technology assessment technique which focuses on 

tools such as group dialog, interpretive structural modeling 

and computer simulation. These may all be computer-aided. 

The difficulty lies with the lack of integratin mechanisms 

(Burke et al 1977) and accepted theorys of sociotechnical 

change (Porter and Rossini 1980). First, the span of IS* 



251 

technology and its utilization is very broad encompassing 

the intersections of communication, broadcasting, computing 

and all three individual spheres. Second, in the absence of 

accepted theory there is no objectivity bound on the subjec-

tive assumptions of differing stakeholde~s in the assessment 

process. Finally, most publically sponsored technology as-

sessments are performed after impacts are wide-spread and 

observable by the general public. Humphries, for example, 

recommends the adaptation of technology assessment tech-

niques for corporate use because 

The most important difference between governmental 
and corporate TA is that government consequence 
estimation is usually made after the technology 
(product, process, project or program) has been 
developed, while a company TA can be done con
currently with the development of the technology". 
(Humphries 1979) 

It is precisely the ability to perform assessments 

in parallel to development which enables organizations to 

capitalize on technological opportunities like the IS*. The 

concurrency issue is related to the existance of a purpose 

which supercedes the need for theory at the corporate tech-

nology assessment level. Two questions are, therefore, 

raised: is it possible to integrate technology assessment 

techniques across all stakeholder views, i.e. to develope 

objective methodology; and is it possible to develope, if 

not theory, a sociotechnical context acceptable to all 

stakeholders which may bound the technology assessment 
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process. 

Scenario building would appear to be the most fruit

ful method of answering these questions. The use of scenar

ios is well founded in the literature (Kahn and Weiner 1967, 

Cornish 1977, Vanston et al 1977, Bright 1978) where the 

case studies presented may provide foundation hypotheses for 

the scenario building process. For example, a worst case 

scenario might project market dominance and hierarchy de

velopment to the nth degree and a best case scenario might 

project productivity improvements into the macro-economic 

environment. Both the best and worst case scenarios would 

enable evaluation of existing response mechanisms. However, 

the purpose of recommending an IS* technology assessment 

study is to insure the same depth of issue development and 

debate structuring capability at the public policy level as 

the IS* analysis framework provides at the organizational 

strategy level. IS* development has clear and present im

pacts in both arenas. However, the IS* participating and 

developing organizations have made transitions far more ra

pidly, both in developing an info-centric point of view and 

in evaluating the potential benefits. 

In summary, IS* development represents both oppor

tunities and risks at all levels of society: individual, 

organizational, industrial and societal. This chapter has 

presented some of the resultant societal level issues and 
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suggested a means for resolving some of them. Among the 

means suggested are attitudinal change (adoption of an 

info-centric view), technology assessment study and the de

velopment of guiding info-commerce policy which transcends 

industry and market boundaries. Precedents exist, environ

ment and energy, which indicate both the possibility and 

utility of the techniques suggested. 



CHAPTER 16 

CONCLUSIONS 

Since the first implementation of computer/communi

cation networking technology, organizations of all forms, as 

well as individuals, have been adapting, shaping and extend

ing that technology. Christopher Evans (1979) has placed 

the beginning of the computer/information revolution in 

1975, approximately the same year the first inter

organization Information Sharing System (IS*) was im

plemented. It is the primary conclusion of this thesis that 

the IS* is one of the most important components of the 

Information Revolution. The IS* is a change mechanism of 

great potency and the harbinger of the Information Society 

(Dell 1979) and Information Economy (Porat 1978). 

The emergence of the IS* represents technological 

and economic innovation both of which have the potential to 

facilitate change in the organizational participants, their 

industrial/competitive environments, the generalized economy 

and society as a whole. In consequence, it is important to 
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investigate the transitional processes between current and 

future technological states with respect to the evolutionary 

characteristics of IS*s; to extrapolate macro-level appli

cation characteristics which transcend individual IS* imple

mentations; and to assess the potential impacts of IS* de

velopment on the environments within which they may be im

plemented. Initial investigatory efforts, begun with this 

thesis, focus on the development of analytic frameworks by 

which to organize knowledge about, and characteristics of, 

IS5s. 

Development of IS*s may be examined from a variety 

of perspectives including participation incentives and ob

jectives as well as structural, growth and technical charac

teristics. Each of these is investigated by the analysis of 

actual case studies representing current and prototype IS. 

implementations. The output of the investigatory research 

process is a set of representative taxonomies which may be 

used to characterize IS*s and parameterize the IS* partici~ 

pation decision for an individual organization. 

The primary taxonomic scheme, participation levels, 

represents categorization of IS*s on two bases: opera

tional/technical characteristics and strategic utilization 

potential. Application taxonomies, interchange objective 

and interchange type, are developed to provide bases for as

sessing the underlying features of IS* applications. 
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Varying interchange application features support alternative 

participation objectives and strategies. The analytic 

bases, therefore, facilitate consistency testing between the 

operational and strategic attributes of the object IS*. In 

this way, criteria for participation and application choice 

are developed to aid decision making processes at the enter

prise level. 

Participation criteria for any given organization 

may focus on the strategic impact of IS* participation such 

as the opportunity to improve market share by increasing the 

number of potential clients or the opportunity to attain a 

competitive edge by engaging in technological innovation. 

Economic benefit criteria for evaluating IS* participation 

may focus on information interchanging cost reduction, 

avoidance, displacement and/or productivity improvements. 

The impact of IS* development is not limited to individual 

participating organizations, however, but may surface in the 

public domain. 

The potential of IS*s to facilitate implicit 

vertical and/or horizontal integration of organizations, ac

cess to data and processes for data manipulation on an in

dustry-wide basis, and integrate previously separable econo

mic sectors, requires identification and evaluation. These 

processes precede public policy debate on the relevant 

issues identified. Each of the potential impacts mentioned 
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above is identified and assessed in the thesis as a natural 

outgrowth of IS* evolution and as an extrapolation of cur

rent IS* participation strategies with their observable out-

comes. 

Summary 

The empirical contribution of the thesis lies in 

answering the following questions: 

1. What are representative current and probable 
future growth patterns of automated inter
organizational information sharing systems? 

2. What are representative applicationally 
independent characteristics of automated 
inter-organizational information sharing 
systems? 

3. What are representative organizational 
impacts of automated inter-organizational 
information sharing systems? 

Answers to these questions are embodied in the de-

velopment of an analytic framework for IS*s which is also 

useful for participation decision making. A more formal 

statement appears in Chapter 2. The representative 

taxonomies contribute to an understanding of the current 

transitional IS* environment~ the development of parti

cipation and application choice criteria and the identifica-

tion of additional research issues. The goal of the systems 

analytic framework is to develop a model by which to struc

ture debate on the issues in a meaningful way to produce 
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higher quality decisions (Checkland 1981) for participating 

organizations. The systems analytic framework may be char

acterized as a decision support tool whose value lies in 

structuring the decision environment so as to insure consid

eration of all interrelated factors and parameters of the 

decision space regardless of their extrinsic tangibility. 

At another level, the thesis represents a conbtribu

tion in creating awareness of a phenomena with interesting 

characteristics and potentially profound consequences so 

that it may be further studied. Previous research of 

specific applications such as electronic funds transfer sys

tems or teleconferencing are, therefore, brought together so 

that their interrelated impacts may be studied within the 

IS* classification scheme. 

Future "Research 

It is clear that the trend toward IS* development 

will significantly impact the conduct of business and per

haps the superstructure of society in the future. Important 

research opportunities, therefore, exist in many areas. The 

technology assessment study discussed in chapter 15 would, 

of course, be a comprehensive research project. Among its 

goals would be the quantification of IS* incidence, gross 

value of IS* investment, volume and any shifts in labor 

resource utilization as a direct result of IS* 



participation. However, there are also several sets of 

impact issues which may require additional, potentially 

innovative, research methodologies. Example sets with 

representative research issues are listed below. 
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First, in the business community there are organiza

tional impact issues to be considered: 

The probable time frame for IS*-organizational 
impacts 

The effect of IS* economic impacts on the 
primary business activity of the firm 

The impact on organizational structure after 
long term IS* participation 

The effect of automated interchange on the 
organization's internal task structure 

The effects of intrinsically cooperative 
activities on the internal governance proce
dures of the enterprise. 

Second, there are economic impact issues to be con-

sidered; 

The probable time-frame of macro-economic 
impacts 

The potential for industry contraction and/or 
concentration 

The relationship between IS* development and 
fundamental changes in economic resource allocation 

Third, there are political impact issues to be con-

sidered: 

The probable effect of external rules and 
procedures such as government policy and 
regulation on the IS* environment 



The status of information as a public good 

The legal status of transborder IS* development 

The adequacy of existing anti-trust, consumer 
protection and administrative structures with 
respect to IS* development 

Finally, there are important philosophical and 

social impact issues to be considered: 

The potential of IS* participation to routinize 
individual work processes 

The potential for change in our communications 
patterns from print media to IS* based electronic 
media 

The equitable distribution of IS* benefits, both 
economic and social, and potential costs in terms 
of regulations and ideological bias 

The emergence of the IS* raises these and other 

issues that require resolution at all levels within the 
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business community and society. Definition of a logical en-

tity that transcends individual applications, regardless of 

their size or importance, aids the research process by sup-

porting an holistic view of the phenomena and its. potential 

impacts. 

"Only through a holistic perspective that examines 
the total socioeconomic structure, including not only 
material resources but also the moral and cultural 
underpinnings of society, can one attain a balanced 
understanding of the broader reality that will 
determine the growth rates and patterns of the 
future". (Hamrin 1980) 
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Computer/communication technology has become an in

tegral component of the socioeconomic structure. More im

portantly, it is a structural component of the socioeconomic 

future. The IS* represents a class of computer/communica

tion applications whose utilization exhibits both the best 

and worst characteristics of technological change: produc

tivity and risk. The thesis represents only a beginning of 

research efforts devoted to explicating and predicting, 

qualifying and quantifying, classifying and defining IS*s at 

the logical, holistic level of analysis. 



APPENDIX A 

IS. EVOLUTION SCENARIO: 
. AMALGAMATED MANUFACTORY PRODUCTS (AMP) 

AMP is a large diversified organization which began 

as a small electronic appliance manufacturer. Among its 

subsidiary businesses are a nationwide chain of appliance 

retail stores, a credit acceptance/finance company and an 

import/export firm. AMP's policy has always been to pursue 

as many strategic alternatives as possible while maintaining 

consistency with the primary expertise of senior level man

agement. Moreover, each subsidiary business is expected to 

pursue the same policy with yearly review of strategic plans 

at the corporate (AMP) level. 

In 1978, AMP and its subsidiaries, which are separ

ate legal entities, existed in the relationship shown in 

Figure 37 Each subsidiary was directed by its own president 

with complete profit responsibility and AMP headquarters 

acted as a high~level environmental interface providing such 

functions as legal and executive personnel recruitment 
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support. Although many interrelationships existed between 

the subsidiaries, these interrelationships were neither co

ordinated nor controlled by the parent company. For exam

ple, the retail stores stocked products from all of the con

sumer-oriented manufacturing organizations as well as from 

their competitors. The retail stores would contract with 

the import/export firm for overseas products and the appli

ance manufacturer purchased components from the electronics 

manufacturer. As the product lines handled by each subsidi

ary had grown, so had the complexity of interchanges among 

them. Additionally, AMP had created significant internal 

reporting requirements where the data filtering upward was 

used in sophisticated modeling of AMP's financial position. 

At the annual planning meeting of 1978, the various 

subsidiaries presented their business plans and objectives 

for the year. These had been developed internally according 

to their own procedures. In previous years, AMP had sche

duled and evaluated these presentations, based on expected 

return on investment, independdently and without regard for 

the internal policies implied. This year AMP had assembled 

all the subsidiary presidents and their planning staffs to

gether at a resort site. Each presentation would be heard 

and discussed by everyone. The reason for this was not im

mediately apparent to the subsidiary personnel, although 

they were aware of a significant change in AMP's attitude. 



Figure 37. AMP at Level Zero 
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During the previous six months, a committee composed 

of AMP adminisstrative services and planning department per

sonnel had worked on-site at each subsidiary main office re

questing data and engaging in seemingly endless, and at 

times, purposeless, discussions with personnel. Interest in 

the internal affairs of the subsidiaries was unprecedented 

and left the company presidents disturbed. However, AMP's 

CEO, Alexis Phillips, refused to communicate anything but 

the vaguest sense of purpose (streamline information flows) 

to the study as he did not want to bias the research. 

Fortunately, the purpose had been clearly stated to the re

search committee: develope a concentration strategy which 

would improve profits without decreasing future strategic 

flexibility. The concentration strategy would be only one 

alternative under consideration but Phillips thought it pro

mised the best shelter against retrenchment if, as AMP anal

ysts predicted, the economy took a turn for the worse. 

Other committees were working on other possible plans inde

penddently, but concentration strategies had never been pre

viously considered. 

As a result of the research process, the committee 

had worked out a strategic plan which involved all the 

sub-units of the organization treated as a whole. Although 

each of the subsidiaries was returning AMP's investment at 

an acceptable rate, relying on the existing structure would 
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amount to a status quo strategy which was distasteful after 

two decades of rapid growch. However, treating AMP and its 

subsidiaries as a single strategic planning unit represented 

a major change in AMP's definition of mission. 

Traditionally a conglomerate both legally and attitudinally, 

the plan implied a coordinating role between itself and its 

subsidiaries. 

When the subsidiary plans were presented, there were 

no surprises for the individual presidents and their staffs, 

but each became aware that concentration strategies were 

most common. The econom1C analyses developed by AMP had, as 

usual, been made available to the subsidiary firms early in 

their planning cycle. The only innovation strategy pre

sented was from the electronics manufacturer who proposed 

bringing several long standing R&D prototypes to market. 

Its proposal included a plan to raise the capital through 

AMP's financial services subsidiary. 

The AMP planning committee had had each of these 

plans for several weeks -- sufficient time to integrate the 

subsidiary plans with their own. The integrated plan was 

distributed after the presentations and included a summary 

of the research report on which Phillips and the Board of 

Directors had based their decision. Among the figures of 

the integrated plan was a chart which delineated the inter

changes between subsidiaries, their 1977 volumes and 
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projected 1978, 1979 and 1980 volumes based on current acti

vity. This chart had been produced using ISPS/PLEX to model 

the subsidiary activities and their underlying costs. The 

activities had then been reduced to information interchange 

categories, type and objective, and then integrated. The 

required planning stafr assumptions with respect to subsidi

ary positions in their respective industries were then 

tested. One important assumption was that many of AMP's 

subsidiaries were in highly fragmented industries. Diverse 

market needs, high product differentiation and erratic sales 

fluctuations (Porter 1980) characterized many of their com

petitive environments. However, capitalizing on the high 

degree of interchange by IS* development would have the 

effect of producing a sUb-market level scale economy in in

ternal (AMP) distribution channels. 

For example, the majority of interchange activities 

focused on four tasks: inventory queries, order processing, 

billing and credit checking/acceptance. Inventory queries 

flowed from retail customers to retail stores, to retail 

warehouses, to manufacturer warehouses, and from any manu

facturer to another, or from any manufacturer to the 

import/export firm. Orders traveled identical routes after 

inventory queries were successful, followed by return flows 

of shipping information and eventual billing. Similarly, 

credit checks flowed from the retail stores to the credit 
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company whereupon acceptances or rejections were returned. 

Appropriate documents traveled all the same flow lines as a 

back-up to telephone conversations and to fix legal obliga

tions. Each interchange was complementary and focused on 

transactions or queries. This implied that the cost of 

interchange was balanced and parameterized by volume, an 

implication that was proven by ISPS/PLEX outputs. 

The research committee proposed a level three IS* 

(Figure 38) and a new, to be internally funded, integral di

vision of the parent, AMP. Effects of the IS* on infra

structural requirements, such as programming staff and 

support hardware, were also output by ISPS/PLEX based on de

velopment specifications and internal (ISPS/PLEX) rules. 

The design of development specifications was an iterative 

process. As bottom-up analysis was utilized, issues which 

did not surface until consideration of the strategic objec

tives had to be resolved in the top-down design process. 

However, the decision to consolidate IS* resources and pro

cesses in an AMP division was made on the assumption that a 

high degree of coordination would be required during t~e de

velopment process. The new division would be an information 

services unit which would develop and "sell" IS* products 

and services to the subsidiaries. AMP would assume all the 

risks but it needed its subsidiaries to cont~ibute resident 

lo~ations for the IS* support nodes. Support node site~ 
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would receive products and services at a discount and would, 

by definition, also have the least cost communications path. 

The proposal fixed five sites, regionally and appli

cationally distributed to maximize internal IS* efficiency 

and spread the risk as evenly as possible among subsidiaries 

in the most fragmented industries. The single node of the 

credit checking/acc~ptance application would be located at 

the finance company main offices in San Francisco. The 

other four nodes would have order-processing edit and inven

tory query applications. They would be located at the 

western regional warehouse of the appliance manufacturer in 

northern California, in the central headquarters of the 

office products manufacturer in Chicago, the southern plant 

of the electronics manufacturer in Dallas and the home 

office of the I/E firm in New York. All five nodes would be 

connected by microwave ground stations with a leased 

transponder and/or cable. Within each region there would be 

a minimally coupled network of level one nodes using leased 

lines. The level one nodes would be resident at retail 

store buying departments and at order-processing/billing 

sub-units of the manufacturers. Convenience to sub-unit 

personnel, training and displaced costs were the key sclling 

points of the level three system to the subsidiaries. 
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Transactions flowing through the system would be 

highly standardized but each individual firm could treat the 

logical edited message units in any way necessary to inter

face with their internal systems. Each node would then be 

billed per transaction sent. Traffic handling and account

ing would take place at the regional nodes which would 

assemble packets for each other and disassemble packets for 

transmittal to individual liD nodes. All operational con

trols were resident at the regional nodes operated by AMP 

who was actually an independent participant at the opera

tional level. 

By 1980, the system had been in production mode for 

only four months, but was considered satisfactory. Each of 

the individual subsidiaries was breaking even on their indi

vidual investments in communication interfaces. However, 

AMP had not yet broken even on its investment in the 

network. The only way AMP could breakeven was by increasing 

the network's throughput. However, it was reluctant to 

"sell" services outside the corporate structure. Their pri

mary concern was that they would be following a diversifica

tion strategy which might ultimately reduce the profitabil

ity of its subsidiaries. Although the basic concept was the 

same, if AMP sold IS* services to other firms in the indus

tries for which it already had standardized formats and pro

cedures, it would be handling the transactions of firms 
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competing with some of the subsidiaries. Other customers of 

the electronics manufacturer were actually competitors of 

the appliance manufacturer and other customers of the appli

ance manufacturer were actually competitors of the retail 

stores. 

In this regard, the 1980 planning meeting had the 

opposite tone of 1978's. In 1978, AMP had pushed the IS* 

but in 19t1O, it was the subsidiaries who were pushing for 

system expansion at least of the order processing applica

tion. Since order editing occured in the IS*, a high degree 

of standardization was required. The level one nodes who 

received only edited orders on a "mailbox" basis could not 

use the system for other, non-standardized customers whose 

volume often exceeded that of the AMP subsidiaries to which 

they were interlinked. At the 1980 planning meetings, which 

were held separately, each of the manufacturers brought up 

the need for expanding the system to their other customers 

and AMP was forced to consider upgrading the IS*. 

Unfortunately, the upgrade would require an additional in

vestment in providing for compatability, operational con

trols and security. 

Cost analysis revealed that AMP would breakeven in a 

relativ~ly short (two year) period. However, there was no 

way of accurately forecasting the final result on the compe

titive environments of individual subsidiaries. It was now 
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the subsidiaries who were willing to accept the risks be

cause the continued general economic slide was forcing 

either greater internal cost effectiveness or retrenchment 

strategies. Both the office products and appliance manufac

turers had already been forced to reduce production and pre

ferred to displace order processing and sales personnel than 

make further production cutbacks. 

The only functional enhancement, and the one which 

clearly pathed the new system from level three to level 

five, was that credit checking went on-line at all the re

gional nodes. This represented an expansion of the credit 

firm's geographic market base for which it shared the 

operating (database maintenance) costs. In all other re

spects AMP merely increased the number of participants in 

each of the classes already served, although its relation

ship with those new participants was different. Without a 

pre-IS* business practice relationship, AMP had become an 

IS* utility for those firms. 

By 1982, AMP had not broken even and did not expect 

its own IS* divisional profit center picture to improve 

until consumer sales improved generally. However, the sub

sidiaries had been able to return steady if not increasing 

returns in a very unfavorable economic climate. Phillips 

still believed the IS* strategy would improve profits and 

that the purchase of other related businesses from 1978-1982 



would have been a setback by comparison. AMP, he felt, 

would be in an excellent position to capitalize on the 

existing system when the economy improved. 

Summary 
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The tone of the scenario is intended to provide a 

different view of the strategic issues raised by high level 

IS· development than the highly successful cases presented 

previously. Although the AMP level five IS. is successful 

in the sense that it is helping all the participants avoid 

potentially disasterous effects of the general economic cli

mate, its success is unquestionably effected by that envir

onment. Moreover, the IS* presents strategic, as well as 

economic risks, in that it has the potential to change the 

competitive environment in which its individual participants 

operate, ego AMP's op~rating environment versus that of its 

appliance manufacturing subsidiary. 

AMP's IS. initially represented a concentration 

strategy. Other cases (Chapters 3 through 11) demonstrated 

alternative strategies such as (implicit) vertical integra

tion or joint ventures each of which had corresponding stra

tegic objectives and implementation strategies. 



APPENDIX B 

A SCENARIO FOR THE POLICY FORMULATION PROCESS 

Congressperson A.J. Spooner hung up the phone for 

the fifteenth time that morning. He reached for the stack 

of constituent letters a foot high in front of him but the 

phone rang again. After the sixteenth constituent complaint 

about "those damned computers", he unplugged the phone and 

convened a staff meeting. Each member of Congressperson 

Spooner's staff had received a memo 48 hours earlier in-

structing him/her to formulate an action plan. Each plan 

had to: 

A) get Congressperson Spooner off the hook for 
his ill-chosen words on the House floor the 
previous week, and 

B) get even with the upstart reporter who had 
published them. 

Congressperson Spooner had recommended increasing 

the budget for computer-aided manufacturing (CAM) and inte-

grated joint information systems development research at a 

time when unemployment stood at 11.3%. However, he was un

prepared for the outpouring of public antipathy which 
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followed. His logic had been: 

Unemployment is high because the economy is in 
a slump--

The economy is in a slump because industry is using 
obsolete technology--

Therefore, a substantial investment in productivity 
would help solve the unemployment problem. 
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Each staff member was prepared and the meeting began 

on schedule. One recommendation was for Congressperson 

Spooner to introduce legislation to create a bi-partisan 

committee to investigate the relationship between computer 

technology and unemployment. It was rejected because an-

other staff member pointed out that this would look like a 

cover-up. Another recommendation was for a constituent 

mailing which would explain the faux pas but the first staff 

member pointed out that Congressperson Spooner had made a 

campaign promise not to use his franking privileges for mass 

mailings. The third recommendation was for Congressperson 

Spooner to get a popular friend to introduce the first re

commendation. It was readily accepted and Congressperson 

Spooner called Senator Macht the same afternoon. 

The bill to create a bi-partisan committee to 

investigate the relationship between unemployment and com-

puter technology was introduced the following week and every 

Congressperson worth his/her campaign treasury jumped on the 

bandwagon. Amendments were added for office automation, 
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automated information systems development systems and tools, 

automated teller machines, home travel reservations services 

and a host of other computer/communication applications. 

For the first time in ten years a bill was passed unani

mously .' 

The bi-partisan committee met in closed session the 

following Friday. They looked at each other and their 

respective staff members awhile and the silence was finally 

broken by Senator Macht who asked, "So now what do we do?". 

His aide, reminiscent of the energy policy fiasco, recom

mended compiling a list of all relevant agencies, university 

departments and organizations both public and private 

dealing with the subject. The recommendation was gratefully 

accepted by all and the meeting was adjourned. 

At the next meeting, a bound manuscript was passed 

to each member. The list was 300 pages. Each staff aide 

was assigned 30 pages and the meeting was adjourned. 

At the next meeting, Senator Macht glared at every-

one and asked, "How long will this take?". 

two years. A gloom settled over the room. 

staffer solved the problem as follows: 

The reply was 

One bright 

The public expects an answer in months not years --

If we can't give it to them, we're out of a job -

unless, we pass the buck. 
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The following week, the lists had been sorted geo-

graphically and every city with more than 50,000 was repre-

sented. A designa ted sponsor was picked in each city and a 

letter ~las drafted asking the sponsor to schedule and plan 

for an open public meeting on a given date. The dates were 

spread over a 45 day period. When a sponsor accepted, it 

was sent the original list for its city and a set of proce

dural guidelines. The committee paid for a staff member, 

usually a college student, at each sponsor location, who was 

charged with collating written testimony and setting up the 

meeting details. Additionally, all persons attending would 

be asked to fill out a questionnaire. A separate committee 

at a leading unive~sity was asked to develop an instrument 

which would "find out what the people really feel and want". 

The meetings galvanized public opinion. Petition 

drives were started, organizations of all types asked their 

members to attend and media coverage was intense. 

By the end of the year, Senator Macht walked onto 

the floor of Congress with a three volume report, a one page 

copy of draft legislation entitled "National Goals for 

Information Resources Development and Utilization", and a 

smil e. 
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There was little debate beyond flowery speeches con

gratulating the committee and its staff for a job well done. 

The bill was promptly nent to the President who appointed a 

blue ribbon Commission composed of industry sector leaders, 

computer and communications specialists, academics from a 

wide variety of disciplines and citizen advocacy group re

presentatives. 

The Commission was given six months to prepare re

commendations for legislation and executive policy. It was 

to pay special attention to the authority and responsibility 

of government agencies at all levels with a view to avoiding 

overlap and contradictory mandates. 

Summary 

The scenario emphasizes the political nature of the 

pOlicy formulation process. The interrelationships between 

social and economic impacts of technological development are 

often too complex for anyone group to identify all issues 

or make meaningful predictions of impact. The issue identi

fication process requires analysis of society's future and 

present needs, projections of technological developments and 

their expected utilization patterns, investigation of the 

forces of change and development of the widest possible 

range of policy options. 
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However, such comprehensive goals cannot be achieved 

without a marshalling of resources preceded by acknowledge

ment of the political processes which control those re

sources. To a certain extent, the failure of our energy 

policy was the dependence on a technological fix. The 

greatest success, however, was in conservation of energy re

sources by the general public which changed its utilization 

pattern. Unfortunately, the relationship between the two, 

one buying time for the other, was not incorporated in a 

comprehensive action plan. 

The development of a comprehensive policy and action 

plan, is a long, difficult process which is made far more 

complex in an atmosphere of crisis. Avoiding crisis by re

cognizing and acting upon high impact trends during their 

development would be a saner, safer course. Both the 

environmental and energy crises were precipitated by visible 

threats to the general public. Shores of dead or dying fish 

or long lines at gas pumps are not likely results of a fail

ure to enact comprehensive information policy but this does 

not mean such a failure would not have highly visible, po

tentially disasterous impacts in the future. 
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